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METHODS: Eligibility, consent, and randomization rates across different referral

were conducted upon study completion.

RESULTS: Initially, 3290 individuals were screened, of whom 28% were eligible to con-
sent, 805 consented to participate (87.2% of those eligible), and 513 (36.3% of those
consented) were randomized. Emails sent from study site listservs/databases yielded
the highest amount (20.9%) of screened individuals. Professional referrals from physi-

cians yielded the greatest percentage of consented individuals (57.1%). Referrals from
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non-professional contacts (ie, friends, family; 75%) and mail/phone contact from a site
(73.8%) had the highest yield of randomization.

DISCUSSION: Professional referrals or email from listservs/registries were most effec-
tive for enrolling participants. The greatest yield of eligible/randomized participants
came from non-professional and mail/phone contacts. Future trials should consider

special efforts targeting these recruitment approaches.

KEYWORDS
Alzheimer’s disease, brain structure, cognition, exercise, recruitment, reduction of vascular risk
factors

Highlights

Clinical trial recruitment is commonly cited as a significant barrier to advancing our
understanding of cognitive health interventions.

The most cited referral source was email, followed by interviews/editorials on the
radio, television, local newspapers, newsletters, or magazine articles.

The referral method that brought in the largest number of contacts was email but
did not result in the greatest yield of consents or eligible participants.

The sources that yielded the greatest likelihood of consent were professional
referrals (ie, physician), social media, and mail/phone contact from study site.

The greatest yield of eligible/randomized participants came from non-professional
contacts and mail/phone contact from a site.

Findings suggest that sites may need to focus on more selective referral sources,
such as using contact mailing and phone lists, rather than more widely viewed

1 | INTRODUCTION
Clinical trial recruitment is commonly cited as being among the
costliest barriers to advancing our understanding of cognitive health
interventions.!~* Successful recruitment of older adults into clinical tri-
als often requires significant investment of both time and money,’?
and the pace of recruitment into trials directly impacts the cost of tri-
als and time to completion.® In addition, single-site studies, although
important for early proof of concept of studies, cannot always be relied
upon for representative study populations.® Therefore, multisite clin-
ical research designs are often used to increase sample size, obtain
more representative samples, and increase the generalizability of the
outcome measures.”® In addition, insufficient inclusion of underrepre-
sented populations is an ongoing limitation of most clinical research.
A recent systematic review highlighted the need to learn more about
the barriers and facilitators to research participation among racial or
ethnic minoritized individuals®.

In this report, we describe the recruitment strategies, yield, suc-
cesses, and lessons learned from the risk reduction of Alzheimer’s
disease (rrAD) trial recruitment efforts. We also describe the base-

line characteristics of the participants. These data will provide helpful

recruitment sources, such as social media or TV/radio advertisements.

information for investigators seeking to recruit older adults with
cardiovascular risk factors into future pharmacological and physical
activity interventions aimed at reducing the risk of cognitive decline
and Alzheimer’s disease (AD).

2 | METHODS

2.1 | Study overview

The rrAD trial was designed to test the hypothesis that exercise
combined with intensive pharmacological reduction of vascular risk
factors (IRVR) over a period of 2 years would provide greater ben-
efits for neurocognitive function than either exercise (EX) or IRVR
alone.’© Eligibility criteria included (1) age 60 to 85 years, (2) diag-
nosis of hypertension (HTN) with systolic blood pressure between
130 and 180 mmHg or between 110 and 130 mmHg if on treatment
for HTN, and (3) subjective memory concerns or first-degree relative
with diagnosis of dementia, without evidence of significant cognitive
impairment. After careful screening and baseline assessments, par-
ticipants were randomized into one of four intervention groups for

a period of 2 years: usual care (UC), intensive reduction of vascular
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1. Systematic review: Clinical trials require a large enough sample size to evaluate the primary outcomes of interest; however, recruiting

adequate numbers of qualified volunteer participants efficiently is among the biggest challenges facing AD investigators. Clinical trial
recruitment is commonly cited as being among the costliest barriers to advancing our understanding of cognitive health interventions.
Successful recruitment of older adults into clinical trials often requires significant investment of both time and money, and the pace of
recruitment into trials directly impacts the cost of trials and time to completion. There is a need to learn more about the barriers and
facilitators to research participation among racial or ethnic minoritized individuals.

. Interpretation: In the rrAD trial, four centers randomized 513 participants ages 65 to 80 years with cardiovascular and dementia risk
factors into future pharmacological and physical activity interventions aimed at reducing the risk of cognitive decline and AD. Recruit-
ment yield was 15.5% of total screened individuals randomized to participate in the trial. Across the four sites, the most cited referral
source was email, followed by interviews/editorials on radio or television (TV) or that appeared in local newspapers, newsletters, or
magazine articles. However, the referral method that brought in the largest number of contacts (email) did not result in the greatest
yield of consents or quality/eligible participants. The referrals that yielded the greatest likelihood of consent were professional refer-
rals (ie, physician), social media, and mail/phone contact from the study site. The highest number of randomized participants learned of
the study through email, an investigator interview or editorial, or another source. However, the greatest yield of eligible/randomized
participants came from non-professional contacts and mail/phone contact from a site. This suggests that sites may need focus on more
selective referral sources such as using contact mailing and phone lists rather than more widely viewed recruitment sources such as
TV/radio advertisements.

. Future directions: The maintenance of a registry or large database of past study participants or those interested in research participa-
tion was the most fruitful method of recruiting eligible study participants. Partnering or being a part of a National Institutes of Health
(NIH)-designated Alzheimer’s Disease Research Center is also helpful for building study visibility and referral of aging participants for
trials. For research sites building a recruitment database or trying to attract new potential participants, an increase in the overall pres-
ence and visibility of the research team within the community is advisable. This could include regular presence at community events
including churches, community council/development committees, fairs, and other events using staff who are like the populations of
interest in terms of race/ethnicity. This type of recruitment effort may help to increase the diversity of who are aware of and inter-
ested in participating in research. The development of relationships with primary care physicians or developing Community-Based
Participatory Research Program (CBPR) approaches may also lead to success. Finally, keeping detailed financial records for recruit-

ment could help studies to better develop recruitment budgets for future trials as they would know the approximate cost to acquire a

study.

risk factors (IRVR) with blood pressure and cholesterol reduction, EX,
and IRVR+EX. Participants assigned to EX performed a structured,
moderate-to-vigorous aerobic exercise program, were provided mem-
bership at a local YMCA or gym, and followed their primary care
physician’s recommendations for blood pressure and cholesterol man-
agement. Those assigned to IRVR were treated by the study team for
HTN and hypercholesterolemia using algorithms to achieve systolic
blood pressure (BP) < 130 mmHg and atorvastatin 80 mg daily. Those
assigned to EX + IRVR received both interventions. Those assigned
to UC followed their primary care physician’s recommendations for
BP and cholesterol management and were provided instructions and
encouragement for ahome exercise program focused on stretching and
balance exercises. The complete rrAD trial protocol has been described
previously.10

2.2 | Consent statement

The rrAD study protocol (NCT02913664) was approved by Pen-

nington, University of Texas Southwestern, Washington University,

St. Louis, and the University of Kansas Medical Center (KUMC),
and Human Subjects Review Committees, and informed consent was

obtained from all participants.

2.3 | Recruitment

rrAD trial recruitment began in July 2016 and ended in October
2019. Participants were recruited from Baton Rouge, Louisiana;
Dallas, Texas; Kansas City, Kansas; and St. Louis, Missouri areas
using a variety of strategies, including non-professional referrals
(eg, spouse/partner, friends, family member), professional referrals
(ie, physician), mail or phone contact from a study site using a reg-
istry list, advertising displays (eg, posters, e-boards, billboards, bus
wraps), marketing materials (eg, brochures, promotional items, flyers,
handouts, letters, postcards), print ads (eg, newspaper, newsletter,
magazine ads), broadcast advertising (radio/TV), the rrAD trial website
(www.rradtrial.org), email (ie, email blasts to registry lists), social media

(eg, Facebook, LinkedIn, Twitter, Instagram), E-Link/Trial registries (eg,


http://www.rradtrial.org
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clinicaltrials.gov, ENDALZNOW), community presentations (eg,
libraries, senior centers, churches, recreation centers), inter-
views/editorials (eg, radio, TV, newspaper, or magazine articles),
and special community events (eg, awareness events, fundraisers,
senior/health fairs). Marketing materials targeted individuals 60 to
85 years of age, with high BP, concerns about memory or a parent or
sibling diagnosed with dementia, and willingness to be randomized
into one of four study groups.

Recruitment goals for individuals from minoritized racial and eth-
nic identities underrepresented in science were established a priori
based on regional site demographic representation and were antici-
pated to be ~20% for the entire study: 8% Black, 8% Hispanic, and 4%
Asian/others. We also anticipated that approximately 60% of the final
sample would be female. Additional information related to recruitment

is available in supplemental information.

2.4 | Study screening and assessments

Interested participants were prescreened over the phone or in per-
son at each study site. After hearing a brief description of the
rrAD trial, those interested in participating completed screening
questions including referral source, age, gender, questions about
memory difficulty, family history of dementia or subjective mem-
ory decline, BP concerns, medication status, exercise habits, and
other general health questions. Following the phone screening, inter-
ested participants provided written informed consent and com-
pleted two onsite screening/testing visits to evaluate their eligibil-
ity for the study based on 10 inclusion and 15 exclusion criteria
(Table S1).

In-person screening visits included an informed consent session
and two onsite visits. Demographics (including age, education, race,
and ethnicity), vital signs, electrocardiogram, blood collection, phys-
ical exam, screening for cognitive impairment and depression, and a
medical history were obtained during these visits. Participants who
successfully completed both screening visits and were eligible for the
study proceeded to baseline testing. Following baseline testing, partic-
ipants were randomized to one of four intervention groups (usual care,
IRVR, EX, or IRVR+EX).

2.5 | Informal interviews with study coordinators

Following the completion of recruitment, an investigator (Szabo-Reed)
informally interviewed each site coordinator about the methods of
recruitment used at their site via video conference (May 2020). Open-
ended questions included the following: What methods of recruitment
did your site use? Which model(s) of recruitment do you feel were
the most successful (ie, highest yield)? Were there any issues with the
modes of recruitment used at your site (ie, too many contact calls to
return at one time)? Themes for each site and overall are presented in

the results.

2.6 | Data analysis

Data analysis was conducted in SPSS version 27.0. We assumed miss-
ing data occurred randomly. Pearson’s chi-squared analysis was used
to compare eligibility, consenting, and randomization rates across dif-
ferent referral sources. Independent t tests were used to compare
differences in numerical variables. Post hoc analyses were conducted
when a difference between groups (eg, eligible/ineligible or race) was
detected. Tests were conducted by examining the residuals to deter-
mine what was driving group differences. All post hoc analyses were
Bonferroni corrected to control for multiple comparisons. Continuous
measures are presented as mean (+ SD). Frequencies are presented as

percentages.

3 | RESULTS

Following a brief description of the rrAD trial, 2747 (83.5%) of 3290
potential participants expressed interest in participating and con-
tinuing with the initial prescreening. A total of 1824 failed phone
prescreening, and 805 participants proceeded to the in-person study

screening and baseline assessment (24.5%; Figure 1).

3.1 | Referral sources

Figure 2 and Table S2 show referral source by study site. A total of 2084
participants cited one referral source, 434 cited two, 175 cited three,
nine cited four, one cited six, and 44 cited no referral source. The num-
ber of referral sources (three or more), was significantly different by
study location (x2 [45] = 2034, P < 0.0001). Post hoc analysis suggests
that this association was a result of Baton Rouge reporting a greater
proportion of individuals viewing zero or one source (P < 0.0001) and
fewer viewing two or three sources. Kansas City reported more indi-
viduals viewing four sources (P < 0.0001). Dallas reported significantly
fewer individuals viewing two sources and significantly more viewing
three sources (P < 0.0001). St. Louis reported significantly fewer indi-
viduals viewing one source and more viewing two sources (P < 0.0001).
In Baton Rouge, most participants cited email contact (N = 268,51.7%),
in Dallas participants cited interviews/editorials (N = 385, 35.8%), in
Kansas City non-professional sources were cited (104, 21.7%), and in
St. Louis other source (240, 28.6%) was cited as the most common
means of referral.

Across the four sites, the most common referral source cited was
email from study site (20.9%) followed by interviews/articles/editorials
onradioor TV orinlocal newspapers (18.7%), print advertising (18.7%),
and other/unknown referrals (17.9%). Of the individuals who received
an email, 39% completed phone screening and signed a consent form
(% [1] = 33.36, P < 0.0001, consented vs. non-consented), compared
with 20.2% for radio/television (y2 [1] = 25.21, P < 0.0001, consented
vs. non-consented), 28.3% for print advertising (y2 [1] = 0.08,P =0.773,

consented vs. non-consented), and 20.3% for other/unknown referral
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Participants Completed Inital Phone Screening

(N =3290)

Phone Screening
(N =543)

Decline Interest in Study, Did Not Complete

Completed Phone Screening (N = 2747)

Eligible for Consent (N =923)

Failed Phone Screening (N = 1824)

Participants Consented (N = 805)

Participants Randomized (N = 513)

Ineligible Participants (N = 292)

AD8 <2, and Mini-Mental State Exam (MMSE) > 26 (N = 12)

Diagnosis of Dementia or Other Neurologic Disease (N = 3)

FIGURE 1

Reasons for Ineligible
(See Supplemental Table S1)
Lost to Follow-up (N = 118)
Age (N=1)

Too Active (N = 3)
Hypertension defined as SBP 2140 mmHg (N = 86)
Unwilling to Be Randomized (N = 17)
Not Fluent in English (N = 1)
Unable to Walk (N = 2)
Neurological/Cerbrovascular Disease (N = 9)

Major Depression (N = 4)
Heart Disease (N = 3)
Atrial Fibrillation (N = 9)
BP (N=2)
Autoimmune Disorder (N = 8)
Hgbc A1C Greater Than 7.5 or Insulin (N =9)
Smoker(N = 4)

Currently Participating in Other Research (N = 4)
BMI Greater Than or Equal to 40 (N = 6)
Allergic to Study Drug (N = 10)
Abnormal Laboratory Tests (N = 6)

Participant Judged as Inappropriate for Study by
Investigator (N = 93)

Flow of participants through study enrollment.

Reasons Phone Screening Failed
Not Interested (N = 126)
Age (N = 84)

No Family History of Dementia/Subjective
Memory Delince (N = 172)

Not Willing to Exercise (N=51)
No PCP (N =12)
Not Willing to Take Study Drugs (N = 70)
Too active (N = 288)
Unable to Walk (N = 57)
Insulin (N = 55)
Hgbc A1C greater than 7.5 (N = 17)
Stroke/TIA (N =53)
Heart Problms (N = 11)

Atrial Fibrillation (N = 28)
Autoimmune Disorder (N = 8)
Smoker (N = 42)

History of Drug/Alcohol Abuse (N = 5)
Pacemaker (N =21)
Clausterphobic/Unable to Complete MRI (N = 53)
Allergic to Study Drug (N = 38)

Dementia Score Greater Than 5 (N = 15)
Currently Participating in Other Research (N = 17)
Not Willing to Have BP Checked (N = 4)

BP Too High or Too Low (N = 432)
BMI greater than 42 (N = 21)
Other/ Lost to Follow-Up (N = 144)
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Referral Source by Site
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FIGURE 2 See supplemental Table S2 for numerical details.

(x¥2[1]=23.15,P <0.0001, consented vs. non-consented). Although not
the most cited referral source, professional referrals (ie, physician) was
associated with 57.1% eligibility and signed consents (32 [1] = 18.725,
P < 0.0001, consented vs. non-consented). Consent rates were also
higher for social media, 49.2% (2 [1] = 25.35, P < 0.0001, consented vs.
non-consented), mail/phone contact from site, 45.2% (x2 [1] = 23.19,
P < 0.0001, consented vs. non-consented).

Among all individuals who signed a consent, completed screening
visits, and were eligible for randomization (N = 805), 15 (1.9%) partici-
pants cited no referral source, 634 (78.9%) cited one, 117 (14.6%) cited
two, and 38 (4.7%) cited three or more sources. The number of sources
viewed (three or more) differed by study location (y2 [9] = 49.76,
P < 0.0001). Post hoc analysis revealed that this association was a
result of the fact that Baton Rouge participants primarily reported one
source (P < 0.0001) and significantly fewer reported three sources (P <
0.0001), while Kansas City had significantly fewer reporting only one
source (P < 0.0001) and significantly more two sources (P < 0.0001)
compared to the other sites.

Racial/ethnic minority status was collected following the in-person
consent. Of the consented individuals, 173 (21.5%) identified as a racial
or ethnically minoritized individual. Among that group 11 (6.4%) par-
ticipants cited no referral source, 144 (83.2%) cited one, 16 (9.2%)
cited two, and two (1.5%) cited three or more sources. The number
of sources cited by individuals who identified as a racial or ethnically
minoritized was not statistically different from white participants (y2
[4] = 6.09, P = 0.19). Individuals who identified as a racial or ethnically
minoritized were referred to the study through a variety of sources:
email blast (27.0%), interviews/editorials (11.8%), print ads (11.8%),
personal contact (6.5%), mail/direct contact from site (7.1%), social
media (6.4%), community presentations (4.7%), broadcast advertising
(4.7%), rrAD print marketing (3.5%), another participant (2.9%), pro-
fessional (2.3%), rrAD website (1.7%), trial registries (1.2%), and rrAD
display advertising (0.5%). Individuals who identified as racially or eth-
nically minoritized were more likely to be referred by a print ad source
than white individuals (y2 [1] = 9.37, P < 0.01). There were too few

racial or ethnically minoritized individuals at some sites to compare the
distribution of referral sources between sites.

3.2 | Phone screening

Participants were ineligible for a variety of reasons during the phone
screening process (Figure 3, Table S3). Overall, 1824 (66.4% of those
interested) individuals failed the phone screening. The most common
reason for being excluded was a BP, reported by 432 (15.7%), that was
either above or below the study criteria. This was followed by being
too active for our exercise criteria (n = 288; 10.5%) and lack of a family
member with dementia (n = 172; 6.3%). Of those potential participants
who expressed interest, 923 (33.6%) were invited to consent for the

study.

3.3 | In-person screening/baseline

A summary of all consented participants’ baseline descriptive values by
study site can be found in Tables 1 and 2. The average age for an individ-
ual consented for the study was 68.9 years (+6.3), 65.2% were female,
2.9% reported being Hispanic/LatinX, 80.5% were White, 65.9% had at
least a college degree, 55.7% reported being retired, and 58.3% were
married.

A summary of why individuals were excluded from participation dur-
ing in-person screening by site is included in Figure 4 and Table S4.
In total, 292 consented individuals were excluded from participation.
The largest proportion of consented participants (n = 93; 31.8%) was
excluded because they were deemed ineligible for the study by the
investigator, followed by not meeting the criteria for hypertension (sys-
tolic BP > 140 mmHg; n = 86; 29.5%). Reasons for which an individual
was believed to be unfit to participate in the study by an investigator
varied widely and included the participant’s no longer being interested
in being randomized, relocation, or lack of time to commit to the study.
The reason for exclusion or dropout during phone screening varied
widely by site based on Fisher’s exact test (y2 [84] = 344.7, P < 0.0001).
Post hoc analysis concluded that Baton Rouge had significantly more
individuals lost to follow-up (P < 0.0001) than the other three sites.
Kansas City had significantly more individuals who were not willing to
or uninterested in taking study-related drugs (P < 0.0001) and who did
not want to commit to the study due to business or time constraints.
St. Louis had significantly more individuals report taking insulin (P <
0.0001) and currently participating in other research trials (P < 0.0001)
than the other three sites.

In total, 77 minorities (26.4% of those ineligible) who were con-
sented were ineligible for participation. The largest proportion of
consented participants (n = 22; 28.6% of minorities ineligible) was
excluded because they were deemed ineligible for the study by the
investigator, followed by not meeting the criteria for hypertension (sys-
tolic BP > 140 mmHg; n = 19; 24.5%). These reasons were followed by
a history of atrial fibrillation (n = 8; 10.4%), unwilling to be random-

ized (n = 5, 6.5%), uncontrolled diabetes (n = 4, 5.2%), autoimmune
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TABLE 1 Categorical in-person screening descriptive values for all consented participants by study site.

Baton Rouge Dallas Kansas City St. Louis Total Missing/unknown
N (%) N (%) N (%) N (%) N (%) N (%)
Gender
Male 99 (37.1%) 79 (41.8%) 56 (33.7%) 46 (25.3%) 280 (34.8%) 0(0.0%)
Female 168 (62.9%) 110 (58.2%) 110(66.3%) 136 (74.7%) 524 (65.2%) 0(0.0%)
Hispanic/Latinx ethnicity 3(1.1%) 12 (6.3%) 4(2.4%) 4(2.2%) 23(2.9%) 18 (2.2%)
Race 797 (99.1%) 7(0.9%)
White 209 (78.3%) 160 (84.7%) 148 (89.2%) 130(71.4%) 647 (80.5%)
Black/African American 52(19.5%) 17 (9.0%) 13(7.8%) 49 (26.9%) 131(16.3%)
American Indian/Native 1(0.4%) 0(0.0%) 1(0.6%) 0(0.0%) 2(0.2%)
American
Asian 4(1.5%) 4(2.1%) 3(1.8%) 0(0.0%) 11(1.4%)
More than one race 0(0.0%) 1(0.5%) 0(0.0%) 2(1.1%) 3(0.4%)
Another race 1(0.4%) 2(1.1%) 0(0.0%) 0(0.0%) 3(0.4%)
Years of education 759 (94.4%) 45 (5.6%)
Less than high school/no 0(0.0%) 1(0.5%) 0(0.0%) 2(1.1%) 3(0.4%)
GED
High school/GED 41 (15.4%) 23(12.2%) 7 (4.2%) 4(7.7%) 85 (10.6%)
Some college 43(16.1%) 29(15.3%) 34(20.5%) 5(19.2%) 141(17.5%)
Bachelor’s or equivalent 81(30.3%) 63 (33.3%) 50 (30.1%) 7 (20.3%) 231(28.7%)
Some postgraduate 2(0.7%) 5(2.6%) 6(3.6%) 4(2.2%) 17 (2.1%)
Master’s or equivalent 57 (21.3%) 47 (24.9%) 43(25.9%) 5(30.2%) 202 (25.1%)
Advanced degree 24 (9.0%) 19 (10.1%) 21(12.7%) 6(8.8%) 80(10.0%)
Employment status 764 (95.0%) 40 (5.0%)
Employed full-time 48 (18.0%) 62(32.8%) 34(20.5%) 28 (15.4%) 172 (21.4%)
Employed part-time 45 (16.9%) 29(15.3%) 26(15.7%) 27 (14.8%) 127 (15.8%)
Retired 151(56.6%) 87 (46.0%) 104 (62.7%) 106 (58.2%) 448 (55.7%)
Unemployed 3(1.1%) 9(4.98%) 2(1.2%) 3(1.6%) 17 (2.1%)
Marital status 761 (94.6%) 43 (5.4%)
Married 152 (56.9%) 120 (63.5%) 102 (61.4%) 5(52.2%) 469 (58.3%)
Widowed 25 (9.4%) 21(11.1%) 20 (12%) 16 (8.8%) 82(10.2%)
Divorced 59(22.1%) 34(18.0%) 27 (16.3%) 32(17.6%) 152 (18.9%)
Separated 1(0.4%) 1(0.5%) 1(0.6%) 3(1.6%) 6(0.7%)
Never married 12 (4.5%) 9 (4.8%) 10 (6%) 7(9.3%) 48 (6.0%)
Domestic partnership 0(0.0%) 2(1.1%) 1(0.6%) 1(0.5%) 4(0.5%)
Family history of
dementia/subjective
memory decline
Mother 8 (25.5%) 97 (51.3%) 2 (49.4%) 77 (42.3%) 324 (40.3%) 152(18.9%)
Father 2(12.0%) 45 (23.8%) 9(29.5%) 36(19.8%) 162 (20.1%) 173(21.5%)
1 or more siblings 7 (10.0%) 21(11.1%) 2(13.3%) 21(11.5%) 91(11.3%) 253(31.5%)
Children 1(0.4%) 1(0.5%) 0(0.0%) 0(0.0%) 2(0.2%) 304 (37.8%)

Note: The participant N for each assessment is variable. Participants excluded after completing an earlier assessment did not complete additional assessments
or screening appointments.
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FIGURE 4 See supplemental Table S4 for numerical details.

disorder (n = 4, 5.2%), neurological/cerebrovascular disease (n = 3,
3.9%), being a smoker (n = 3, 3.9%), body mass index greater than or
equal to 40 (n = 3, 3.9%), abnormal laboratory tests (n = 3, 3.9%),
ADS8 < 2, Mini-Mental State Exam (MMSE) > 26 (n = 3, 3.9%), cur-
rently participating in other research (n = 2, 2.6%), allergy to study
drug (h = 2, 2.6%), major depression (n = 1, 1.3%), atrial fibrilla-
tion (n = 1, 1.3%), not fluent in English (n = 1, 1.3%), and unable to
walk (n = 1, 1.3%). These occurrences were too small to examine by
site.

= St Louis
= Kansas City
= Dallas

M Baton Rouge

£
5
4

The proportion of participants excluded at each study site varied
widely and significantly (y2 [60] = 114.2, P < 0.0001). After controlling
for multiple comparisons, post hoc tests revealed that Kansas City had
significantly more individuals excluded for stoke (P < 0.0001), while
Baton Rouge had significantly fewer (P < 0.0001). Kansas City and Dal-
las had significantly fewer individuals excluded for hypertension (P <
0.0001), while Baton Rouge had significantly more (P < 0.0001). Indi-
viduals who were ineligible for the study after consenting were not
significantly different from randomized participants with respect to all
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demographic variables. Consented participants were more likely to be
eligible if they reported being of Hispanic/LatinX origin (x2 [1] = 34.05,
P < 0.0001, consented [n = 18] vs. non-consented [n = 5]) or identi-
fied as a racial or ethnically minoritized individual (2 [1] = 13.66, P <
0.0001, consented [n = 80] vs. non-consented [n = 77]). However, the
proportions of individuals represented in these groups are very small.

3.4 | Baseline characteristics of randomized
participants

A summary of the randomized samples’ (n = 513) descriptive values at
baseline by study site can be found in Tables 3 and 4. The proportion
of individuals randomized by site was significantly different (42 [3] =
42.08, P < 0.0001). Baton Rouge randomized N = 147 (49.7%) of those
consented, Dallas randomized N = 136 (71.6%), Kansas City random-
ized N = 126 (75.9%), and St. Louis randomized N = 104 (56.5%). Post
hoc tests indicated that Kansas City and Dallas randomized a signifi-
cantly greater proportion of consented participants than Baton Rouge
and St. Louis (P < 0.001), while Baton Rouge randomized significantly
fewer consented participants (P < 0.0001).

The average age of randomized participants was 68.7 (+5.9) years;
63% were female, most were White (84.6%), 73.1% had a college edu-
cation, 59.3% reported being retired, and 62.2% were married. The
proportion of demographic variables among those enrolled/consented
differed significantly by site, including the number of males and females
(¢? [3] = 12.99, P < 0.005), number of Hispanic/LatinX (y2 [3] = 10.81,
P < 0.01) (Fisher’s exact), reported race (y? [12] = 41.08, P < 0.0001)
(Fisher’s exact), education level (2 [18] = 35.1, P < 0.01) (Fisher’s
exact), and employment status (y2 [9] = 25.77, P < 0.01). Post hoc
analyses show that the St. Louis site consented a significantly smaller
proportion of males than the other three sites (P < 0.001), and the Dal-
las site consented a significantly larger proportion of Hispanic/LatinX
individuals (P < 0.0001). St. Louis consented a significantly larger pro-
portion of African Americans (P < 0.0000), while Dallas consented
a significantly larger proportion of individuals who reported being
employed full-time (P < 0.0001) and a smaller proportion of individu-
als who reported being retired (P < 0.0001) than the other three sites.
After controlling for multiple comparisons, there were no significant

differences between sites for education level.

3.5 | Informal interviews with study coordinators

Baton Rouge (Pennington Biomedical Research Center) had ~1000
older adults that are followed up with annually by a physician as
part of an annual research evaluation. Some of these individuals
may have been invited to participate in the rrAD trial based on
information that they provided at their annual assessment (ie, poten-
tially meet inclusion/exclusion criteria). This may have resulted in
a lower screen fail rate and higher rate of consent and random-
ization for those citing a physician as a referral source. The Baton

Rouge site also maintains a database of ~3500 past study partici-

pants who have indicated that they can be recruited for new/ongoing
trials. Participants in the databases were contacted in waves via
mail/email to limit the number of potentially interested participants
being screened and to reduce waiting times and loss of interest in study
participation.

Dallas primarily used radio ads and a televised investigator inter-
view that aired on the morning news approximately half-way through
the recruitment period. Although their response was good, this
approach resulted in many individuals lost to follow-up, as the
research team was not able to return calls inquiring about study
participation quickly enough. The Dallas site also held talks at
local libraries and health fairs and attempted to increase diverse
recruitment by regularly setting up a booth at churches after
service.

St. Louis utilized a Volunteer for Health database of research volun-
teers available through the Washington University School of Medicine
Clinical and Translational Science Award (CTSA) Center as a recruit-
ment source. The database was customized to include individuals in
the target age range and diagnosis of hypertension. They partnered
with the local Alzheimer’s Association chapter to distribute literature
about the rrAD trial. The St. Louis site promoted the study through paid
advertisements in a local newspaper that served the African American
community, at health fairs, and other community events. Advertise-
ments and flyers were designed specifically to promote the study
among older African Americans.

Kansas City site operates within the University of Kansas Medi-
cal Center’s Alzheimer’s’ Disease Research Center. Within the cen-
ter, the recruitment team maintains a database of ~10,000 older
adults in the Kansas City area. This database allowed investiga-
tors to send recruitment materials (email) to individuals in the
database who met certain inclusion/exclusion criteria prior to phone
screening.

4 | DISCUSSION

Clinical trial recruitment is commonly cited as a significant barrier
to advancing our understanding of cognitive health interventions.!**
In the rrAD trial, four clinical research centers randomized 513 par-
ticipants ages 65 to 80 years with cardiovascular and dementia risk
factors into pharmacological and physical activity interventions aimed
at reducing the risk of cognitive decline and AD. The study random-
ized 80% of its goal of 640 individuals and achieved its enrollment goal
of including ~20% minorities. Recruitment yield was 15.5% of total
screened individuals randomized to participate in the trial. Across the
four sites, the most cited referral source was email, followed by inter-
views/editorials on the radio, television, local newspapers, newsletters,
or magazine articles. However, the referral method that brought in the
largest number of contacts (email) did not result in the greatest yield of
consented or eligible participants. The sources that yielded the great-
est likelihood of a consent were professional referrals (ie, physician),
social media, and mail/phone contact from study site. The greatest

yield of eligible/randomized participants came from non-professional
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TABLE 3 Categorical descriptive values for randomized individuals by study site.

Baton Rouge Dallas
N (%) N (%)

Gender

Male 57 (38.8%) 59 (43.4%)

Female 90(61.2%) 77 (56.6%)
Hispanic/Latinx ethnicity 3(2%) 10 (7.4%)
Race

White 123(83.7%) 119 (87.5%)

Black/African American 20(13.6%) 9 (6.6%)

American Indian/Native American 0(0.0%) 0(0.0%)

Asian 3(2%) 3(2.2%)

More than one race 0(0.0%) 1(0.7%)

Another 1(0.7%) 2(1.5%)
Years of education

Less than high school/no GED 0(0.0%) 0(0.0%)

High school/GED 23(15.6%) 15 (11%)

Some college 25(17%) 18 (13.2%)

Bachelor’s or equivalent 54 (36.7%) 44 (32.4%)

Some postgraduate 2(1.4%) 5(3.7%)

Master’s or equivalent 29 (19.7%) 39 (28.7%)

Advanced degree 14 (9.5%) 15 (11%)
Employment status

Employed full-time 26 (17.7%) 46 (33.8%)

Employed part-time 28 (19%) 19 (14%)

Retired 90 (61.2%) 64 (47.1%)

Unemployed 1(0.7%) 7 (5.1%)
Marital status

Married 92 (62.6%) 88 (64.7%)

Widowed 16 (10.9%) 14 (10.3%)

Divorced 32(21.8%) 24 (17.6%)

Separated 1(0.7%) 1(0.7%)

Never married 6(4.1%) 6 (4.4%)

Domestic partnership 0(0.0%) 2(1.5%)
Family history of

dementia/subjective memory

decline

Mother 58(39.5%) 71(52.2%)

Father 24(16.3%) 30(22.1%)

1 or more siblings 19 (12%) 14 (11.3%)

Children 0(0.0%) 0(0.0%)

Kansas City St. Louis Total Missing/unknown
N (%) N (%) N (%) N (%)
46 (36.5%) 28(26.9%) 190 (37%)
80(63.5%) 76(73.1%) 323(63%)
3(2.4%) 2(1.9%) 18 (3.5%)
2(0.4%)
120(95.2%) 1(68.3%) 433 (84.4%)
5(4%) 1(29.8%) 65(12.7%)
0(0.0%) 0(0.0%) 0(0.0%)
1(0.8%) 0(0.0%) 7 (1.4%)
0(0.0%) 2(1.9%) 3(0.6%)
0(0.0%) 0(0.0%) 3(0.6%)
0(0.0%) 1(1%) 1(0.2%)
6 (4.8%) 8(7.7%) 52(10.1%)
23(18.3%) 19 (18.3%) 85 (16.6%)
42 (33.3%) 22(21.2%) 162 (31.6%)
3(2.4%) 3(2.9%) 13(2.5%)
34(27%) 40 (38.5%) 142 (27.7%)
18 (14.3%) 11 (10.6%) 58(11.3%)
2(0.4%)
21(16.7%) 17 (16.3%) 110 (21.4%)
23(18.3%) 15(14.4%) 85(16.6%)
80 (63.5%) 70(67.3%) 304 (59.3%)
2(1.6%) 2(1.9%) 12(2.3%)
81(64.3%) 58(55.8%) 319(62.2%) 1(0.2%)
17 (13.5%) 13(12.5%) 60(11.7%)
21(16.7%) 23(22.1%) 100 (19.5%)
0(0.0%) 0(0.0%) 2(0.4%)
6 (4.8%) 9 (8.7%) 27 (5.3%)
1(0.8%) 1(1%) 4(0.8%)
8 (54%) 52 (50%) 249 (48.5%) 14 (2.7%)
40 (31.7%) 26(25%) 120 (23.4%) 31(6%)
1(16.7%) 15 (14.5%) 69 (12.5%) 88(17.2%)
0(0.0%) 0(0.0%) 0(0.0%) 133(25.9%)

Translational Research
Clinical Interventions

contacts and mail/phone contact from a site. This suggests that sites
may need focus on more selective referral sources such as using
contact mailing and phone lists rather than more widely viewed
recruitment sources such as social media or TV/radio advertisements.
Most participants were excluded during the phone screening pro-

cess for reporting a BP that was either above or below the study

criteria, being too active, or a lack of a family member with dementia
or memory concerns. The largest proportion of consented partici-
pants was excluded because they were deemed inappropriate for
the study by the investigator, or they did not have hypertension.
Those individuals randomized (N = 513), as compared to those who

were ineligible for the study after consenting, were not significantly



120f 15

TABLE 4 Continuous descriptive values for randomized individuals by study site.
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Missing/ unknown

Total

St. Louis
N (%)

Kansas City

N (%)

Dallas

Baton Rouge

N (%)

N (%)

Min-max
60to 84

Oto9

Mean (SD)

N (%)

Mean (SD)

Mean (SD)

Mean (SD)
69.5(6.4)

N (%)

Mean (SD)
68.6 (5.7)

68.74(5.9)
1.3(1.5)

513 (100%)
512(99.8%)

68.8 (6.3%)

104 (100%)
104 (100%)

68.14 (5.6)
1.4(15)

126 (100%)
126 (100%)

136 (100%)
135(99.2%)

147 (100%)
147 (100%)

Age (years)

1(0.2%)

(1.8)

1.6

(1.8)

1.4

(1.1)

1.1

Geriatric depression

score (GDS)

MMSE score

25to0 30

29.0(1.0)

513 (100%)
513 (100%)

28.9(1.1)

104 (100%)
104 (100%)

29.2(0.9)

126 (100%)
126 (100%)

29.1(1.1)

136 (100%)
136 (100%)

29.1(0.9)

147 (100%)
147 (100%)

SZABO-REED ET AL.

109 to 188

137.5(15.7)

138.7(16.2)

133.3(14.3)

143.0(14.5)

135.2(16.1)

Systolic blood

pressure (mmHg)

56to 116

79.3(7.3)

513(100%)

77.1(7.0)

104 (100%)

80.9(6.7)

126 (100%)

81.8(7.7)

136 (100%)

77.3(6.6)

147 (100%)

Diastolic blood

pressure (mmHg)

118 (23.0%)

80 (58.8%) 99 (78.6%) 70 (67.3%) 364 (71.0%)

115(78.2%)

Currently receiving

treatment for HTN

different in age; however, an individual was more likely to be eligi-
ble if they reported being of Hispanic/LatinX origin or identified as
non-White. However, this finding was likely due to Type | error, but
still, Hispanic/LatinX did report higher rates of cognitive concerns than
other White individuals.'?

A diverse set of recruitment approaches were utilized for the rrAD
trial. Some researchers feel the means by which participants are
recruited may impact the outcome of a research study.’? For exam-
ple, recruiting participants from a database of individuals who had
previously participated in research may result in better adherence to
protocols as they are familiar with the research process. However, hav-
ing a unified recruitment strategy across a multisite study may not be
feasible or may not result in a generalizable sample as certain strate-
gies, including the language used in advertisements or the hosting
media, may be more attractive to certain segments of the population
more than others.’® Thus, the use of unique strategies at each site
may have resulted in the most generalizable sample possible, as some
individuals were recruited from databases, others from the local com-
munity at large. The rrAD trial recruitment results also suggest that
certain sources of referrals (ie, direct mailings/phone calls from a site)
may yield more eligible participants than other more widely distributed
sources (ie, TV/radio or print advertising). Limited information is avail-
able on the best means of recruiting older adult participants as such
information is often not reported.’*1> When examined, a variety of
sources are often used to recruit participants into exercise and vascu-
lar trials, as found for the rrAD trial.21¢ Previous exercise trials cited
a variety of sources, including electronic health records!”-18%ord of
mouth?®17:1? print and electronic flyer'®’, press media’®1” and pro-
motional events'®1? There are limited publications on the recruitment
of individuals into vascular health trials, with the main sources cited
being electronic health records and Medicare/Medicaid records.?° As
with rrAD, the most successful source may be dependent on inclu-
sion/exclusion criteria and clinical trial requirements.2141¢ Currently,
the field lacks high-quality evidence on the effectiveness of different
approaches.214-16.19

Approximately 16% of individuals were excluded because they
reported their BP did not meet the study criteria. Another 11% of
individuals were too active, and 6.3% did not have a family history of
dementia or subjective memory decline. Of these study criteria, only
one, family history or subjective memory decline, could have poten-
tially been amended to increase the number of participants consented.
Other adjustments to the study to decrease the time requirements or
increase the number of study testing/intervention sites (each 1.2%)
may have also improved enrollment.2: However, research on participa-
tionin exercise interventions has shown that individuals are more likely
to participate if the intervention site is closer to home and the interven-

22-24 |t is unclear whether the same is true

tion is shorter in duration.
for non-exercise or combined trials. Despite this, the rrAD randomiza-
tion yield (15.6%) was higher than previously conducted trials looking
at the effect of exercise on cognition/brain health.>2°

Individuals recruited for rrAD were more likely to be randomized if
they identified with a racial or ethnic minoritized community. The His-

panic/LatinX population represents the second largest ethnic group in
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the United States but constitutes a relatively small proportion of older
adults (~8.8%).2¢ The rrAD trial achieved less than half this proportion,
with only 3.5% of those randomized identified as Hispanic/LatinX. Indi-
viduals identifying as African American/Black represent 9.3% of the
US population and were 12.7% of those randomized in rrAD.2” The St.
Louis site was able to recruit a high percentage of African Americans
using tailored messaging and collaboration with community organi-
zations. Research suggests that successful recruitment, enrollment,
and retention across racially and ethnically diverse individuals require
tailored procedures to enhance success.?82? Long-term institutional
commitment to inclusion has helped to overcome known barriers to
participation.2% Unlike most®, the HABLE study successfully enrolled
over 1700 older adult Hispanic/Latinx participants to explore health
and the aging brain using a community-based participatory research
(CBPR) approach.?! Overall, successful recruitment of older adult
AD/and non-AD trials may require a novel recruitment model that (1)
invests in extensive community-based efforts to promote research par-
ticipation and (2) develops a centralized and integrated recruitment

operations.231

4.1 | Limitations

Several limitations of this study should be noted. First, race and ethnic
identity were not collected until after consent was obtained. Therefore,
we could not determine associations with inclusion or exclusion cri-
terion during phone screening and their association with recruitment
or referral sources. Second, we were unable to determine the impact
of amendments (see supplement) to the inclusion/exclusion criteria on
recruitment as we did not know whether a new recruitment record was
created or if the existing record was amended when eligibility criteria
were changed for potentially eligible individuals. In addition, individ-
ual source recruitment data on each participant (eg, exact newspaper,
flyer, or event attended) were not collected. However, we did attempt
to provide supplemental information on our recruitment efforts using
open-ended questions to study coordinators to characterize the most
helpful strategies. We also lacked information on the distribution of
participants recruited from outreach through our research centers ver-
sus community outreach efforts and how this might have influenced
recruitment yields. Even so, these two methods are often synergis-
tic. Often, the most important strategy for successful recruitment is
being prepared to handle large call volumes, having courteous and
well-trained center personnel able to phone screen and inform ade-
quately, and having community outreach staff that is deployed with
cultural competence.22 Finally, a cost analysis detailing the cost to
acquire a potential participant for the trial was not possible because
the necessary financial records were not kept.32 Previous studies in
similar populations reported the cost (ie, advertisement, staff time,
retention) of recruiting a randomized individual to be in the range of
US$103 to $939, with the cost of targeting unique and individuals
from socioeconomically disadvantaged communities to be much higher
($2000).2:5:16,33-35

Clinical Interventions

4.2 | Future considerations

Recruitment of large, randomized control trials with multiple inclu-
sion/exclusion criteria is challenging. Overall, there appears to be a lack
of understanding of all of the barriers and facilitators of research par-
ticipation among older adults and especially those from minoritized
communities.3¢ For the rrAD trial, utilization of a registry or database
of past study participants or those interested in research participation
was the most fruitful method of recruiting eligible study participants.
Thus, creating and maintaining this type of database may be advisable
to decrease staff burden for recruitment and to increase the number
of individuals reached without undue effort. Partnering with or being a
part of aNIH-designated AD research center is also helpful for building
study visibility and referral of aging participants for trials, though such
sites are also to be subject to recruiting bias, as data from the National
Alzheimer Coordinating Center (U01 AG016976) similarly reflect a
predominance of White, well-educated individuals.

For research sites building a recruitment database or trying to
attract new potential participants, an increase in the overall presence
and visibility of the research team within the community is advisable.3?
This could include a regular presence at community events, includ-
ing churches, community council/development committees, fairs, and
other events using staff who are like the populations of interest in
terms of race/ethnicity. This type of recruitment effort may help to
increase the diversity of those who are aware of and interested in

participating in research,22829.37

although such procedures were only
reported by two rrAD sites. Nevertheless, the recruitment teams at
these sites had the impression that these special efforts facilitated the
recruitment of potential participants who have historically been under-
represented in clinical research. Another recruitment approach could
include the development of relationships with primary care physicians
to include CBPR approaches.?! For example, the Dallas Heart Study
used local barber shops for the recruitment of racial or ethnically
minoritized populations.3® This type of recruitment effort may help
to increase interest in studies where a study physician is required to
prescribe/monitor a participant’s medication, as the individual could
feel more comfortable participating if his/her primary care doctor felt
participating was a good course of treatment.

Study recruitment is costly. Some large trials suggest ~20% of the
study budget should be dedicated to recruitment.3? For the rrAD
trial ~7% of the proposed budget at each site was dedicated for
recruitment. Additional funds from an administrative supplement were
acquired in 2017. These funds included $50,000 per year to sup-
port personnel and $15,000 for additional recruitment costs per site
($260,000 total per year). The additional recruitment funds were
used to (1) plan and implement a wide range of community outreach
activities (eg, presentations to local churches, senior centers, health
clubs, racial or ethnically minoritized organizations) with the goal of
increasing public awareness of and interest in the trial; (2) develop
and use internet-based tools (Facebook and Twitter) to target specific
populations; (3) organize and coordinate recruitment activities in col-

laboration with American Heart Association, Alzheimer’s Association,
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Young Men'’s Christian Association (YMCA) and other organizations
committed to promoting rrAD; (4) communicate and work with local
healthcare professionals to increase referrals; and (5) significantly
increase phone screening numbers to 30 to 35 per week at each site to
meet recruitment goals. Thus, it is possible that a larger initial budget
for study recruitment/advertising could have helped the study achieve
the planned recruitment goals earlier on. A larger staffing budget may
also be necessary to deal with influxes of study inquiries following a
targeted recruitment effort such as media announcement or TV inter-
view. Finally, keeping detailed financial records for recruitment could
help studies to better develop recruitment budgets for future trials as

they would know the approximate cost to acquire a study participant.32

5 | CONCLUSION

Overall, findings from the rrAD trial suggest that utilization of profes-
sional referrals (ie, physician), email from a listserv or registry, and/or
an investigator interview or editorial should be used to yield consented
participants. However, the greatest yield of eligible/randomized partic-
ipants came from non-professional contacts and mail/phone contacts
from asite. Future trials should include special efforts on these recruit-
ment efforts. Features such as a larger recruitment budget and diverse
research staff to increase representation of minoritized individuals

may also increase yield.
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