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A B S T R A C T   

Full and diverse participant enrollment is critical to the success and generalizability of all large-scale Phase III 
trials. Recruitment of sufficient participants is among the most significant challenges for many studies. The novel 
SARS-CoV-2 coronavirus pandemic has further changed and challenged the landscape for clinical trial execution, 
including screening and randomization. The Investigating Gains in Neurocognition in an Intervention Trial of 
Exercise (IGNITE) study has been designed as the most comprehensive test of aerobic exercise effects on 
cognition and brain health. Here we assess recruitment into IGNITE prior to the increased infection rates in the 
United States, and examine new challenges and opportunities for recruitment with a goal of informing the 
remaining required recruitment as infection containment procedures are lifted. The results may assist the design 
and implementation of recruitment for future exercise studies, and outline opportunities for study design that are 
flexible in the face of emerging threats.   

1. Introduction 

Many countries around the world, including the United States, are 
experiencing a rapid demographic shift, with greater numbers of in-
dividuals living longer [1]. Associated with increased life expectancy is 
an increase in health care costs and risk of chronic and debilitating 
age-related diseases such as Alzheimer’s disease (AD). The rising num-
ber of individuals at risk for cognitive decline is accelerating efforts to 
develop effective treatment and prevention approaches as policy 
makers, clinical researchers, drug developers, and other stakeholders 
fully recognize the scope of the problem. Exercise is a promising 
approach for improving brain and cognitive health in late adulthood 
[2–5] but the field still lacks definitive evidence of benefit [6]. Our 
Phase III multi-site randomized dose-response clinical trial called 
IGNITE (NCT02875301) has been designed to definitively address 
whether exercise impacts cognitive and brain health in cognitively 
normal older adults [7]. 

Clinically definitive trials generally require large sample sizes (e.g., 
>500) to evaluate the primary outcome of interest. Efficiently and 

effectively recruiting adequate numbers of qualified volunteer partici-
pants is among the biggest challenges facing cognitive aging in-
vestigators [8]. Nearly 20% of trials fail to adequately recruit the 
number of participants necessary to address their clinical question [9]. 
Trial recruitment is commonly cited as being among the most costly 
barriers to advancing our understanding of cognitive health in-
terventions [8,10,11] and requires significant investment of money, 
institutional resources, time, and personnel [12]. The pace of recruit-
ment into trials directly impacts the cost of trials and their time to 
completion [10,13]. Additionally, for the results of such trials, including 
IGNITE, to be truly generalizable to the broader aging population, the 
sample should strive for participant heterogeneity, including ethnic, 
racial, sex, socioeconomic, and geographic representation. 
Long-standing exclusion and exploitation of underrepresented in-
dividuals, whether due to racism, sexism, disenfranchisement, or dis-
tance from scientific or university facilities, increases the importance, 
but also the difficulty of heterogeneous recruitment [14,15]. 

In late December 2019, the novel coronavirus known as SARS-CoV-2 
(severe acute respiratory syndrome coronavirus 2) was first reported. By 
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late February of 2020, United States municipalities began applying a 
variety of infection containment policies such as social distancing and 
non-essential business closures to control the spread of SARS-CoV-2. 
These policies significantly impacted clinical research activities and 
recruitment into most clinical research across the United States [16], 
including IGNITE. All IGNITE sites temporarily halted enrollment and 
in-person study activities consistent with institutional guidance. 
Recognizing that recruitment and study procedures would likely be 
altered for the remainder of the trial timeline, the IGNITE team under-
took an assessment of trial recruitment up to the SARS-CoV-2 closures, 
to assess (a) lessons learned regarding multi-site exercise trial recruit-
ment with respect to demographics (especially underrepresented 
ethno-racial minorities, URM) and study procedures, and (b) potential 
new recruitment barriers and opportunities after containment policies 
were eased. The goal of the analysis was descriptive in nature, rather 
than driven by a priori hypotheses. Expected outcomes were identified 
barriers and opportunities to enrollment post SARS-CoV-2 onset appli-
cable to large-scale exercise trials for healthy, sedentary older adults. 

2. Methods 

IGNITE was designed to address several important unanswered 
questions: (1) Are the recommended public health guidelines of 150 
min/week of moderate intensity exercise sufficient for improving 
cognitive performance? (2) At that dose, does exercise influence brain 
structure and/or function? (3) Is there a dose-response effect of exercise 
on cognitive performance or brain structure/function, such that exercise 
that exceeds the recommended levels of 150 min/week results in even 
greater benefits in cognitive and brain health (4) Can we identify 
possible mechanisms (e.g., cardiometabolic, inflammatory, neuro-
trophic, or psychosocial changes)? by which exercise influences cogni-
tive and brain health (5) Are there factors (e.g., demographic 
characteristics, presence of brain beta amyloid, genotype)? that atten-
uate or magnify the effects of exercise on brain, cognitive, and psycho-
social health and contribute to the individual variability in intervention 
outcomes? And, (6) could individual differences or changes in beta 
amyloid accumulation as a function of participation in exercise explain 
any cognitive, brain, or psychosocial improvements? 

The IGNITE protocol has been detailed previously [7]. Briefly, 
IGNITE participants are administered a two-part cognitive and psycho-
social test battery, graded maximal exercise treadmill test, physical 
function battery, MRI/fMRI, florbetaben PET scan, dual-energy x-ray 
absorptiometry scan, and blood and hair collection at multiple time 
points over one year. Physical activity is assessed bi-monthly by accel-
erometry. Enrollees passing all screening criteria are randomized to one 
of three groups: 150 min per week of light intensity stretching and 
toning exercise; 150 min per week of aerobic exercise; 225 min per week 
of aerobic exercise. Recruitment, enrollment, and randomization occurs 
on a rolling basis. 

We set recruitment goals for racial and ethnic minorities in propor-
tion to the demographic representation surrounding each of the three 
study sites: Northeastern University, Boston, MA (25% black; 14% His-
panic/Latino; 7.3% Asian); University of Kansas Medical Center, Kansas 
City, KS-MO (11% black; 2.8% Hispanic/Latino; 1.5% Asian); University 
of Pittsburgh, Pittsburgh, PA (26% black; 2.3% Hispanic/Latino; 4.4% 
Asian). We anticipated approximately 60% of the final sample would be 
female. 

Each study site used recruitment strategies specific to the local re-
sources and environments as well as prior experiences of successful 
recruitment strategies in other previous studies although many of the 
recruitment strategies were similar across sites (described below). 
Planned recruitment approaches included both proactive (e.g. calls to 
participants in health system research registries, presentations at senior 
centers and in faith communities) and passive strategies (newspapers, 
health direct mailings, and social media). Phone screenings were con-
ducted by each site through a central database (REDCap [17]) custom 

designed by the University of Pittsburgh coordinating center. The phone 
screening form contained standard screening language employed by all 
sites. Inclusion and exclusion criteria can be found in Table 1. The script 
began with a description of the study design, and then study procedures, 
and request for verbal consent for data collection to determine eligi-
bility. This was followed by demographic information collection, eligi-
bility criteria confirmation most likely to exclude an individual, and 
finally the Telephone Inventory of Cognitive Status [18]. The phone 
screen was built with dependency logic that was self-terminating, such 
that a phone screen would end if any exclusionary criteria were iden-
tified at any point, or if the participant declined for any reason, prior to 
completing the full screen. Therefore, not all demographic, inclusion or 
exclusion criteria, or medical conditions were captured for each poten-
tial participant, resulting in a sparse data set. Free text notes were made 
regarding participant or staffing inclusion concerns and were manually 
coded when available. 

The University of Pittsburgh team (UPitt) used mass emails to a 
university operated registry of individuals interested in research. These 
mass emails targeted adults over the age of 65 years, or URM pop-
ulations that lived in the greater Pittsburgh area. A similar approach was 
taken for commercially purchased mailing lists. Mailings to specific 
ZIP™ codes were made multiple times to increase familiarity with the 
trial. Efforts were made to emphasize ZIP™ codes with higher per-
centages of URM. Finally, the team regularly distributed brochures at 
local physician offices, and purchased advertisements on public trans-
portation, in arts and entertainment magazines and playbills, and in the 
local African American newspaper. UPitt employed 3 staff members (2 
full time and 1 part time on this task) to complete phone screens and 

Table 1 
Inclusion and exclusion criteria.  

Inclusion criteria Exclusion criteria  

• Age 65–80 yrs.  
• Ambulatory without pain or the 

use of assisted walking devices  
• Able to speak and read English  
• Medical clearance by primary 

care physician (PCP)  
• Living in community for duration 

of the study  
• Reliable means of transportation  
• No diagnosis of a neurological 

disease  
• Telephone Interview of Cognitive 

Status score > 25  
• Cognitive adjudication decision 

of cognitively normal  

• Current diagnosis of an Axis I or II disorder 
including Major Depression  

• History of major psychiatric illness 
including schizophrenia (not including 
general anxiety disorder or depression 
(Geriatric Depression Scale [GDS] ≥9)  

• Current treatment for cancer – except non- 
melanoma skin cancer  

• Neurological condition (MS, Parkinson’s, 
Dementia) or brain injury (Stroke)  

• Type I Diabetes, Insulin-dependent Type II 
Diabetes, uncontrolled Type II diabetes 
(defined as an HbA1c level > 10)  

• Current alcohol or substance abuse or 
treatment for abuse in the past 5 years  

• Current treatment for congestive heart 
failure, angina, uncontrolled arrhythmia, 
deep vein thrombosis (DVT) or another 
cardiovascular event  

• Myocardial infarction, coronary artery 
bypass grafting, angioplasty or other 
cardiac condition in the past year  

• Claustrophobia or inability to complete the 
MRI scan due to metal implants 
(pacemaker, stents) that are MR ineligible  

• Color Blindness  
• Engaging in >20 min of moderate intensity 

physical activity per day for 3 days or more 
per week  

• Not local or able to travel 3 times per week 
to the exercise facility  

• Traveling consecutively for 3 weeks or 
more during the study  

• Unwillingness to be randomized to one of 
the three groups  

• Current participation in an ongoing trial 
likely to influence exercise ability or 
cognitive function (e.g., mindfulness 
training).  
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arrange study promotion activities. 
Northeastern University in Boston, MA (NEU) sent postcards 

approximately every 3 weeks to commercially purchased mailing lists in 
ZIP™ codes with high URM populations, residents in the target age 
range, and high proportions of men. NEU employed one full and one 

part-time individuals to perform phone screening, along with a portion 
of the trial coordinator’s time. 

The University of Kansas Medical Center team (KUMC) uses a 
centralized recruitment infrastructure which provides initial screening 
and triage of prospective participants for 10–30 studies at any time [11]. 

Fig. 1. Screening and enrollment flow.  
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This reduces screening burden on the study team, but potentially in-
creases recruitment personnel costs. Specific to the IGNITE Trial, the 
KUMC team performed two mass mailings, from two separate 
university-based participant registries to potential study candidates in 
the Kansas City metropolitan area, based on inclusion criteria. The team 
performed approximately 160 community talks during the recruitment 
period, including promotion of IGNITE and other studies. KUMC 
employed one full-time recruitment specialist and one-to-three part--
time phone screeners for IGNITE. 

Separately, we were also interested in potential screening biases 
related to demographics. Analyses of number of people screened and 
consented were performed on all available data. We assumed missing 
data was randomly occurring. We performed frequency analyses for 
each outcome of interest. Because each site used different recruitment 
techniques and procedures, we used Cochran-Mantel-Haenszel testing to 
account for site effects, rather than directly testing site differences. Due 
to low numbers of individuals identifying with some race and ethnic 
categories, we took multiple approaches to frequency analyses including 
grouping White, and African American individuals separately from other 
racial identities because these groups were present in higher fre-
quencies, and grouping all non-White, non-Hispanic/Latino in a single 
URM category. We also performed random forest and classification tree 
analysis to explore demographic patterns. Classification trees allow for 
exploration of characteristic clusters based on an outcome of interest, in 
this case study consent. While these models are not predictive, they 
expose patterns of influence that may inform future work. All analyses 
were performed with R v3.6.2 [19]. 

3. Results 

Recruitment for IGNITE began on September 5, 2017, with a goal of 
randomizing 639 participants across three sites (Boston, Pittsburgh, 
Kansas City) by December 2020 with an equal number (n = 213) at each 
site. We suspended recruitment and enrollment activity on March 13, 
2020 at the direction of the UPitt trial coordinating center and local 
institutional guidance in response to the SARS-CoV-2 pandemic. At the 
time of the suspension 2758 individuals had participated in screening 
and 487 had been randomized (76% of target). The study was on target 
for reaching randomization goals. Fig. 1 shows the flow of participants 
through the study enrollment process. 

Of those who phone screened with known demographics, the group 
had a mean age of 70.2 (SD 4.1) and 65.5% were women (n = 902). 
Regarding race and ethnicity, 78.8% identified as White (n = 1072), 
15.8% as African American (n = 215), 1.5% as Asian (n = 20), 0.2% at 
American Indian or Alaska Native (n = 3), <0.1% Native Hawaiian or 
Pacific Islander (n = 1), 0.2% as biracial (n = 3), 1% as other (n = 13), 
2.4% refused to identify a race (n = 33), and 3.5% identified as His-
panic/Latino (n = 48). Overall, 77% identified as White, non-Hispanic/ 
Latino. 

3.1. Sources of referral 

Of the 2758 individuals who began the phone screening, 1358 in-
dividuals identify one or more source by which they were alerted to the 
IGNTIE trial (referral source): 1232 identified a single source, 111 
identified two sources, 14 identified 3 sources, and 1 identified 4 sour-
ces. Not all screened individuals provided demographic information. 
Within those that did provide information on race or ethnicity, we 
looked at whether referral source differed by race (White vs. African 
American vs All Others). Analyzing frequency of referral source, we 
found that individuals who identified as White responded less frequently 
to direct mailings and more frequently to word of mouth information 
across sites, especially if word of mouth came from a current or prior 
research participant (X2 [20] = 41.7, p = 0.003). Individuals 75 and 
older were more likely to respond to direct mailings than those under 75 
(X2 [10] = 22.8, p = 0.01). Those who ultimately consented to 

participate were more frequently referred by a community presentation 
or through word of mouth and less likely to be referred through direct 
mailings (X2 [10] = 19.6, p = 0.3). There were no differences in the 
referral source between men and women, or Hispanic/Latino ethnicity 
across sites (p > 0.6). Table 2 shows known referral sources by known 
demographic category. 

3.2. Reasons for dropout at phone screening 

Of the 2758 individuals who began the screening process, 718 ulti-
mately enrolled, and are discussed later. The remaining 2040 in-
dividuals began the phone screening; 1038 (50.9%) declined to hear 
further information after the study design description. The most com-
mon reasons participants cited for declining were being “too busy” (n =
416, 40.1%), distance to exercise facility/lab (n = 220, 21.2%), and 
possible discomfort with procedures (n = 154, 14.8%). The remaining 
248 (23.9%) were not interested in the study premise, were lost-to- 
follow-up, or had another health condition or reasons they felt would 
limit their participation. There were no differences in reasons for lack of 
participation interest based on sex, race, age, or ethnicity (p > 0.39). The 
other 1002 (49.1%) individuals completed the phone screen but were 
subsequently excluded based on entrance criteria. Reasons for exclusion 
are listed in Table 3. White-identifying individuals were more likely to 
be excluded for being too active and less likely to be excluded for insulin- 
dependent diabetes (X2 [10] = 35.6, p < 0.001). Hispanic or Latino 
identifying individuals were more likely to be excluded due to heart 
disease and insulin-dependent diabetes, and less likely to be excluded 
due to ongoing reported physical activity, more than 60 min per week of 
moderate intensity physical activity (X2 [10] = 21.6, p = 0.03). There 
were no differences in reasons for exclusion by gender or age (p > 0.07). 

3.3. Likelihood of consenting 

Seeking to further explore demographics and referral sources of 
those who ultimately consented to participate and those who didn’t, we 
applied random forest and classification tree analysis to assess pro-
pensity. Fig. 2 shows a classification tree of individuals and proportion 
that ultimately consented, based on participant characteristics. The most 
influential factors associated with ultimate consent were referral source, 
age, and gender. We also attempted various models to include race and 
ethnicity which were either poorly fitting or similar to that shown in 
Fig. 2 (regardless of how we categorized individuals (White non- 
Hispanic/Latino vs all others, White vs. African American vs all other, 
etc.). 

The subgroup of participants who reported more personal and pro-
active referral sources such a community presentation, current or past 
IGNITE participants, friends or a physician (except for TV or print 
advertisement) were more likely to consent than those who came to 
screening via social media, direct mailings, websites, or other sources. 
Among the participants who came through more impersonal and reac-
tive sources age was the next most influential factor, with those younger 
than 75 years more likely to consent. Gender was the third most influ-
ential factor, with women under 75 being the next most likely to con-
sent. This exploratory classification tree shows consistent results with 
the important factors identified using random forests with 1000 trees: 
age (mean decrease accuracy 52.17; mean decrease GINI index 16.15), 
sources of referral (27.44; 38.72) and gender (16.40; 7.05). 

3.4. Baseline screening 

Of the 718 individuals who cleared phone screening and consented 
to participate, 636 had completed baseline cognitive testing and been 
adjudicated by the neuropsychological team for normal cognition (the 
first step in baseline testing) at the time study procedures were halted. 
Forty-two individuals were judged by the neuropsychological team to 
have enough cognitive impairment to exclude them from further 

E.D. Vidoni et al.                                                                                                                                                                                                                                



Contemporary Clinical Trials Communications 20 (2020) 100666

5

participation. Excluded individuals did not differ based on race, 
ethnicity or age, but were more likely to be male (9.6% vs 5.3%, X2 [10] 
= 4.2, p = 0.04). 

Once cognitive adjudication occurred, the remaining individuals 
were scheduled for a maximal exercise test or MRI according to partic-
ipant and facility scheduling availability. There were no further de-
mographic differences in exclusion from the study at this point (p >
0.09). Seven individuals were excluded due to an incidental MRI finding 
that was not subsequently cleared for continued participation. An 
additional seven individuals were excluded for poor performance or 
incidental cardiac findings during maximal exercise testing that were 
not subsequently cleared for continued participation. 

3.5. Randomized participants 

At the time study recruitment activities were paused in March 2020 
due to SARS-CoV-2, the study had randomized 487 of the 718 consented 
individuals: 56 were excluded due to cognitive (n = 42), MRI (n = 7) or 
exercise test concerns (n = 7) as noted previously. The remaining 175 
were in various stages of screening or lost to follow-up. Table 4 shows 
the racial, ethnic and gender distributions of randomized individuals. 
Fig. 3 shows the time series of screenings to randomizations. The ratio of 
randomized to screened individuals has stabilized at approximately 
18:100. 

3.6. Recruitment cost results 

Recruitment activities, staff and costs differed across sites. Total 
recruitment activity costs are summarized in Table 5. Promotional costs 
were derived from invoiced costs. Staff recruitment effort was based on 
estimated average weekly time spent in recruitment and promotional 
activities (e.g. materials and promotions coordination, speaking, 
participant phone screening). The total recruitment cost to date has been 
$276,596, with an average per-randomization cost of $590.43. Due to a 
variety of strategies employed, per-person randomization costs varied 
across sites, largely owing to different labor costs associated with 
recruitment; an estimated $199,187 were spent on staff time in 
recruitment. The estimated number of hours per randomization was 
1.16, highlighting the need for dedicated recruitment staff in large-scale 
trials with high screening throughput. 

4. Discussion 

Clinical trials require timely recruitment of a diverse group of par-
ticipants for findings to be effectively generalized to the broader com-
munity. IGNITE has been designed as the definitive RCT of aerobic 
exercise on cognitive and brain health in older adults. Our interim 
analysis of recruitment and enrollment prior to the SARS-CoV-2 
outbreak sought to identify potential patterns and biases that would 

Table 2 
Study referral sources by demographics.   

Community 
Presentation 

Active 
Ignite 
Participant 

Prior 
Research 
Participant 

Professional 
Word of 
Mouth 

Non- 
Professional 
Word of 
Mouth 

Print 
Advert 

Direct 
Mail 

Social 
Media 

TV/ 
News 

Website Other Total 

Male 10 (1.9%) 19 (3.7%) 34 (6.6%) 11 (2.1%) 19 (3.7%) 17 
(3.3%) 

254 
(49.5%) 

6 
(1.2%) 

13 
(2.5%) 

53 
(10.3%) 

77 
(15%) 

513 

Female 29 (3%) 51 (5.3%) 64 (6.7%) 18 (1.9%) 38 (4%) 39 
(4.1%) 

469 
(49%) 

24 
(2.5%) 

35 
(3.7%) 

85 
(8.9%) 

106 
(11.1%) 

958 

Age 75+ 11 (4.4%) 5 (2%) 16 (6.3%) 5 (2%) 8 (3.2%) 6 
(2.4%) 

146 
(57.9%) 

2 
(0.8%) 

10 (4%) 16 
(6.3%) 

27 
(10.7%) 

252 

Age <75 28 (2.3%) 65 (5.3%) 82 (6.7%) 24 (1.9%) 49 (4%) 52 
(4.2%) 

582 
(47.3%) 

28 
(2.3%) 

41 
(3.3%) 

122 
(9.9%) 

158 
(12.8%) 

1231 

African 
American 

2 (0.9%) 5 (2.3%) 3 (1.4%) 3 (1.4%) 4 (1.9%) 5 
(2.3%) 

141 
(66.2%) 

0 (0%) 8 
(3.8%) 

17 (8%) 25 
(11.7%) 

213 

Asian 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (11.1%) 1 
(5.6%) 

11 
(61.1%) 

0 (0%) 3 
(16.7%) 

1 
(5.6%) 

0 (0%) 18 

White 37 (3.2%) 64 (5.5%) 91 (7.8%) 26 (2.2%) 42 (3.6%) 48 
(4.1%) 

525 
(45%) 

30 
(2.6%) 

32 
(2.7%) 

119 
(10.2%) 

153 
(13.1%) 

1167 

American 
Indian/ 
Alaska 
Native 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (33.3%) 0 (0%) 2 
(66.7%) 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 3 

Native 
Hawaiian/ 
Pacific 
Islander 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 
(50%) 

1 (50%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 

Refused 0 (0%) 1 (3.2%) 2 (6.5%) 0 (0%) 2 (6.5%) 0 (0%) 23 
(74.2%) 

0 (0%) 1 
(3.2%) 

0 (0%) 2 
(6.5%) 

31 

Biracial 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 3 
(100%) 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 3 

Other 0 (0%) 0 (0%) 2 (13.3%) 0 (0%) 5 (33.3%) 0 (0%) 7 
(46.7%) 

0 (0%) 0 (0%) 1 
(6.7%) 

0 (0%) 15 

Hispanic/ 
Latino 

2 (4.1%) 1 (2%) 3 (6.1%) 1 (2%) 3 (6.1%) 1 (2%) 31 
(63.3%) 

0 (0%) 0 (0%) 2 
(4.1%) 

5 
(10.2%) 

49 

Not 
Hispanic/ 
Latino 

37 (2.6%) 69 (4.9%) 95 (6.8%) 28 (2%) 52 (3.7%) 54 
(3.9%) 

680 
(48.5%) 

30 
(2.1%) 

44 
(3.1%) 

136 
(9.7%) 

177 
(12.6%) 

1402 

Ultimately 
Not 
Consented 

14 (2%) 23 (3.3%) 28 (4%) 6 (0.8%) 16 (2.3%) 23 
(3.3%) 

403 
(57.1%) 

13 
(1.8%) 

24 
(3.4%) 

58 
(8.2%) 

98 
(13.9%) 

706 

Ultimately 
Consented 

25 (3.1%) 47 (5.9%) 70 (8.8%) 23 (2.9%) 41 (5.2%) 36 
(4.5%) 

332 
(41.8%) 

17 
(2.1%) 

32 (4%) 80 
(10.1%) 

91 
(11.5%) 

794 

Referral sources of individuals who recalled or will willing to report how they heard about the IGNITE study. Percentages are specific to each demographic sub-category. For example, 
66.2% (141/198) of individuals who identified as African American and reported a referral source heard about the study from direct mailings. All available data used, but referral 
and/or demographic data are not known for all individuals. Totals may not be equivalent across demographic categories.  
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Table 3 
Reasons for exclusion by demographics.   

Inadequate 
Transport 

Moving 
Soon 

Traveling 
Frequently 

Too Active Impaired 
Mobility 

Brain 
Injury or 
Neuropsych. 

Cancer Cardiac 
Condition 

Insulin-Dependent 
Diabetes 

Substance 
Abuse 

TICS 
Score 

MRI 
Exclusion 

Total 

Men 0 (0%) 1 (0.7%) 23 (15.5%) 44 (29.7%) 9 (6.1%) 25 (16.9%) 4 (2.7%) 18 
(12.2%) 

5 (3.4%) 7 (4.7%) 2 (1.4%) 10 (6.8%) 153 
(37.9%) 

Women 2 (0.8%) 2 (0.8%) 34 (13.7%) 79 (31.9%) 19 
(7.7%) 

52 (21%) 6 (2.4%) 8 (3.2%) 18 (7.3%) 3 (1.2%) 7 (2.8%) 18 (7.3%) 251 
(62.1%) 

African American 0 (0%) 1 (1.6%) 5 (7.8%) 15 (23.4%) 3 (4.7%) 11 (17.2%) 4 (6.3%) 5 (7.8%) 9 (14.1%) 4 (6.3%) 4 (6.3%) 3 (4.7%) 67 (17%) 
Asian 0 (0%) 0 (0%) 4 (44.4%) 3 (33.3%) 1 

(11.1%) 
1 (11.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 9 (2.3%) 

White 1 (0.3%) 1 (0.3%) 47 (16.2%) 100 
(34.4%) 

18 
(6.2%) 

59 (20.3%) 6 (2.1%) 18 (6.2%) 11 (3.8%) 4 (1.4%) 1 (0.3%) 25 (8.6%) 293 
(74.6%) 

American Indian/Alaska 
Native 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (0.5%) 

Native Hawaiian/Pacific 
Islander 

0 (0% 0 (0% 0 (0% 0 (0% 0 (0% 0 (0% 0 (0% 0 (0% 0 (0% 0 (0% 0 (0% 0 (0% 0 (0%) 

Refused 1 (7.7%) 0 (0%) 1 (7.7%) 0 (0%) 1 (7.7%) 4 (30.8%) 0 (0%) 1 (7.7%) 2 (15.4%) 0 (0%) 3 
(23.1%) 

0 (0%) 15 (3.8%) 

Biracial 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (33.3%) 1 (33.3%) 0 (0%) 1 
(33.3%) 

0 (0%) 3 (0.8%) 

Other 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (25%) 1 (25%) 0 (0%) 0 (0%) 0 (0%) 2 (50%) 0 (0%) 0 (0%) 4 (1%)               

Hispanic/Latino 0 (0%) 0 (0%) 3 (17.6%) 2 (11.8%) 1 (5.9%) 2 (11.8%) 0 (0%) 2 (11.8%) 3 (17.6%) 0 (0%) 3 
(17.6%) 

1 (5.9%) 18 (4.6%) 

Not Hispanic/Latino 2 (0.5%) 2 (0.5%) 54 (14.7%) 117 
(31.8%) 

25 
(6.8%) 

74 (20.1%) 10 
(2.7%) 

23 (6.3%) 19 (5.2%) 10 (2.7%) 6 (1.6%) 26 (7.1%) 374 
(95.4%) 

Reasons for exclusion of 905 individuals. Age and English fluency are not included as these questions were asked prior to acquiring demographics: 71 individuals were out of age range and 26 were not English fluent (total 
excluded from the study, n = 1002). Percentages are specific to each demographic sub-category. For example, 7.8% (5/64) of individuals who identified as African Americans reported they would be traveling too frequently 
during the intervention period. 
The exception is for the Total column, for which percentages are of the demographic category   
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decrease the generalizability of the findings and inform further enroll-
ment. We found that personal advocacy approaches, such as a study 
team member making a community presentation, or an individual 
advocating for participation provided the greatest likelihood of an in-
dividual ultimately being randomized. We also found that exclusion 
criteria related to cardiometabolic disease precluded participation by 
those who are already typically underrepresented in research on aging. 

Our analysis suggests that there are subtle but important process 
points at which individuals are more likely to be excluded. For example, 
medical history screening tended to exclude URM participants and men 
more frequently based on cardiovascular and metabolic disease, likely 
because of the known higher rates of cardiovascular disease in these 
populations. IGNITE’s comprehensive approach to cognitive testing also 
identified cognitive impairment in men more frequently than women. 
Prevalence of cognitive impairment is known to differ between sexes 
depending on etiology [20]. Our adjudication team did not assign eti-
ology to the impairment, but the data suggest that exclusions based on a 
cognitive test battery may preferentially exclude older men more 
frequently than women. 

It is notable that 1038 individuals took the initial step to inquire 
about the study, and then decided against further screening after hearing 
the description. Disinterest was largely attributed to the required time or 
procedures in the study or travel distance. Though our data cannot fully 
inform what expectations prospective participants initially had, anec-
dotally, we believe it is primarily a function of the manner in which we 
promote studies. As in all marketing, an attempt is made to attract 
attention. Human subjects research is governed by more strict disclosure 
requirement for good reason. But even with more complete disclosure of 
study specifics in a promotion there is rarely sufficient space or time to 

Fig. 2. Subgroups of participants identified through classification tree analysis and the proportion of the consented participants by referral source, age (younger than 
75 yrs old or not), and gender, the three most influential factors in the likelihood of consent. Race and ethnicity were not sufficiently influential to be included. All 
modeling done using R package rpart. The minimum number of participants to split the node was set to 100 and complexity parameter to 0.01. 

Table 4 
Demographics of randomized participants by site.   

UPitt KUMC NEU Total Goal 

Total 182 175 130 487 639 
Male 54 

(29.7%) 
49 
(28.0%) 

36 
(27.7%) 

139 
(28.5%) 

195 
(40.0%) 

Female 128 
(70.3%) 

126 
(72.0%) 

94 
(72.3%) 

348 
(71.5%) 

292 
(60.0%) 

African American 28 
(15.4%) 

7 (4.0%) 26 
(20.0%) 

61 
(12.5%) 

99 
(20.3%) 

Asian 1 (0.5%) 2 (1.1%) 4 (3.1%) 7 (1.4%) 29 
(5.9%) 

White 151 
(83.0%) 

161 
(92.0%) 

94 
(72.3%) 

406 
(83.4%) 

359 
(73.8%) 

American 
Indian/Alaska 
Native 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Native 
Hawaiian/ 
Pacific Islander 

0 (0%) 1 (0.6%) 0 (0%) 1 (0.2%) 0 (0%) 

Refused 2 (1.1%) 1 (0.6%) 4 (3.1%) 7 (1.4%) 0 (0%) 
Biracial 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Other 0 (0%) 3 (1.7%) 2 (1.5%) 5 (1.0%) 0 (0%) 
Hispanic/Latino 2 (1.1%) 8 (4.6%) 8 (6.2%) 18 

(3.7%) 
19 
(19.0%) 

Not Hispanic/ 
Latino 

180 
(98.9%) 

167 
(95.4%) 

122 
(93.8%) 

469 
(96.3%) 

468 
(81.0%) 

487 participants have been randomized to date. Percentages are specific to each site or 
the entire study.  
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fully present the requirements of the study. In a print advertisement or 
on a direct mail postcard, space to cover the protocol in detail is lacking 
and cost is directly related to the amount of information provided. In- 
person or internet-based talks may be designed to promote a specific 
study, but in our experience invariably must begin with extensive gen-
eral education about brain health, dementia, and risk patterns. People 
have many good questions, and thus time for protocol specifics ends up 
being short. Creative means such as internet videos fully explaining the 
study protocol that are always freely available might be effective ways of 
providing additional protocol information that would be available to 
many potential participants. 

We found that men and individuals identifying as URM were 
disproportionately excluded during the phone screen or in baseline 
screening, largely due to subtle cognitive change or pre-existing car-
diometabolic conditions. Appropriate inclusion and exclusion criteria 
are critical for conducting safe and valid clinical research. However, 
these same criteria have the potential to exclude portions of the popu-
lation that experience high comorbidity burden, introducing selection 
bias [21,22]. It is unclear that IGNITE could safely loosen inclusion and 
exclusion criteria. However, given the higher rates of exclusion of men 
and URM, primarily African American and Hispanic/Latino individuals, 
a reassessment of methods and costs to allow individuals to safely 

exercise in the presence of comorbidity is likely warranted. 
The IGNITE study team has worked to increase URM participation. 

However, not all sites have achieved high levels of URM representation. 
There are several possible reasons for this representation issue. Prior 
work has reported on the importance of long-standing relationships on 
the part of investigators and institutions to increase URM participation 
[23]. Each IGNITE site is in different stages of establishing relationships 
with URM communities. For example, the University of Kansas study 
team has established community partnership that are relatively new (<5 
years) whereas the University of Pittsburgh study team has 
long-standing relationships and URM-dedicated RCTs ongoing. The 
Center for Cognitive and Brain Health at Northeastern was established 
two years ago and therefore is still building community partnerships. 
Approaches to expanding inclusion of underrepresented communities 
and men in research on aging and exercise need to be culturally tailored, 
responsive, and appropriate. There is no “one size fits all” approach. 
However, there is existing work that can serve as effective guides [14,24, 
25]. The IGNITE study team has begun sharing tested and vetted, 
culturally tailored education programs to increase engagement with 
African American and Hispanic/Latino communities [26,27]. Although 
we were unable to specifically assess enrollment costs for URM partic-
ipants, additional funds are likely necessary to support sustainable 

Fig. 3. Cumulative Screenings and Randomizations During the IGNITE Enrollment Period 
The figure shows cumulative screenings (solid line), randomizations (dashed line) and the rate of randomizations per 100 screenings (dotted line, right axis) for the 
enrollment period of Sept. 2017 through Feb. 2020. 

Table 5 
Recruitment costs and yield by site.  

Site Promotional Cost Staff Cost Phone Screened Number 
Randomized 

Cost/Randomization Adjusted Cost/Randomization* Primary 
Strategy 

UPitt $29319 $33541 1214 182 $345.38 $345.38 Mailings, advertisement 
NEU $35269 $68167 1080 130 $687.92 $687.92 Mailings 
KUMC $12816 $97479 464 175 $628.32 $628.32 Mailings, presentations 
Total $77404 $199,187 2758 487 $590.43 $553.87  
*Per-person randomization costs adjusted by Sept. 2017 Consumer Price Index in each metropolitan area using the 1967 base index for all items, relative to Pittsburgh.  
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relationships with URM communities and ultimate enrollment. 
Enrollment of men into trials is well recognized as a challenge [28, 

29]. IGNITE expected and planned for higher numbers of women to 
enroll. However, enrollment of women exceeded predictions. There is 
some evidence that men are more likely to enroll in trials along with a 
woman partner who also enrolls. There is also evidence that exercise 
may be viewed with skepticism or as a stereotypically feminine 
endeavor [29]. Going forward the IGNITE trial is considering soft re-
strictions on enrollment of White, non-Hispanic/Latina women unless 
accompanied by a man. The study team had previously planned for a 
small percentage of co-habitant enrollees but will consider relaxing this 
limit to increase male participants. In addition, teams will target com-
munity talks at traditionally male social organizations (e.g. VFW, 
Shriners, Elks). 

The IGNITE study team expects the SARS-CoV-2 pandemic to 
significantly alter recruitment and study protocols. The team has begun 
revising and reducing in-person study visits to limit close contact, in-
crease symptom screening, employ personal protective equipment for 
both participant and staff, and standardize SARS-CoV-2 appropriate 
cleaning procedures for all equipment and space. We anticipate that 
services and business necessary for clinical trial execution (public 
transit, community exercise facilities, etc.) will resume operations in an 
uneven manner across sites, further complicating study protocol. Con-
tingency plans for at-home exercise and monitoring, and more frequent 
contact with study staff have been implemented. Standardized exercise 
videos have been distributed. Procedures for collecting data through 
electronic means (e.g. email, digital photos, REDCap surveys) have 
supplanted paper-based collection with IRB approval. 

Anecdotally, sites are hearing a range of perspectives from current 
and prospective participants. Some individuals express enthusiasm for 
returning to in-person visits, community exercise, and the opportunity 
to participate. Others have expressed concern about the potential for 
infection at facilities that are closely affiliated with health systems 
treating patients with the COVID-19 acute respiratory syndrome that 
can result from SARS-CoV-2. Informal polling at KUMC indicates that 
participants appreciate advance notice of cleaning and infection control 
procedures, the provision of approve personal protective equipment, 
and thorough cleaning of evaluation rooms before and after the visit. 
The study team also anticipates elevated concern in URM communities 
regarding infection. URM individuals are experiencing greater rates of 
complicated infection and higher mortality rates in the US. While there 
is no definitive explanation for this disparity, there appear to be wide 
range of contributing structural and systemic inequities [30–32]. The 
study team anticipates additional and justified concerns about equitable 
and safe treatment in clinical trials that are compounded with the his-
torical mistrust of clinical research in these communities. 

Though the IGNITE recruitment experience can inform this and other 
exercise trials, several limitations should be considered. First, our phone 
screen flow did not capture all demographics and medical history on 
every potential participant. We do not know, for example, if the indi-
vidual who did not want to have an MRI would have been excluded 
anyway for heart disease. This limits our ability to fully assess the impact 
of inclusion criteria on study diversity. We have made the assumption 
that individuals who were not interested in completing the phone 
screening were balanced in their race, ethnicity, and gender. This is in 
part due to Institutional Review Board requirements that the study be 
explained prior to collection of demographics or screening information. 
Second, the trial is not fully enrolled. It does not capture the potential 
effect of any increased investment in enrollment of specific populations, 
nor any damaging effect of SARS-CoV-2. We have listed our plans to 
support enrollment of men and individuals identifying as URM. The 
success of these initiatives remains to be quantified. 

In conclusion, the IGNITE trial will provide essential information on 
the role of aerobic exercise in promoting sustained cognition and overall 
brain health as we age. The study team is making additional efforts to 
increase enrollment of men and URM to ensure the findings are 

generalizable to the broader American population of healthy older 
adults. Future studies in aging populations should consider process 
points that increase selection bias towards healthier White, non- 
Hispanic/Latina women. 

Funding 

This project is funded by R01 AG053952, R01 AG053952 04S1, R24 
AG063724, and P30 AG035982 from the National Institute on Aging. 
The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the National Institutes of 
Health. 

References 

[1] A.W. Roberts, S.U. Ogunwole, L. Blakeslee, M.A. Rabe, The Population 65 Years 
and Older in the United States: 2016. U.S. Dept. of Commerce. 

[2] A. Pereira, S. Ribeiro, M. Wiest, L.C. Moore, J. Pantoja, S.C. Lin, M.A. Nicolelis, 
Processing of tactile information by the hippocampus, Proc. Natl. Acad. Sci. U. S. A. 
104 (46) (2007) 18286–18291. 

[3] A.F. Kramer, S. Hahn, N.J. Cohen, M.T. Banich, E. McAuley, C.R. Harrison, 
J. Chason, E. Vakil, L. Bardell, R.A. Boileau, A. Colcombe, Ageing, fitness and 
neurocognitive function, Nature 400 (6743) (1999) 418–419. 

[4] K.I. Erickson, M.W. Voss, R.S. Prakash, C. Basak, A. Szabo, L. Chaddock, J.S. Kim, 
S. Heo, H. Alves, S.M. White, T.R. Wojcicki, E. Mailey, V.J. Vieira, S.A. Martin, B. 
D. Pence, J.A. Woods, E. McAuley, A.F. Kramer, Exercise training increases size of 
hippocampus and improves memory, Proc. Natl. Acad. Sci. U. S. A. 108 (7) (2011) 
3017–3022. 

[5] M.W. Voss, C. Soto, S. Yoo, M. Sodoma, C. Vivar, H. van Praag, Exercise and 
hippocampal memory systems, Trends Cognit. Sci. 23 (4) (2019) 318–333. 

[6] M.L. Daviglus, C.C. Bell, W. Berrettini, P.E. Bowen, E.S. Connolly Jr., N.J. Cox, J. 
M. Dunbar-Jacob, E.C. Granieri, G. Hunt, K. McGarry, D. Patel, A.L. Potosky, 
E. Sanders-Bush, D. Silberberg, M. Trevisan, National Institutes of Health State-of- 
the-Science Conference statement: preventing alzheimer disease and cognitive 
decline, Ann. Intern. Med. 153 (3) (2010) 176–181. 

[7] K.I. Erickson, G.A. Grove, J.M. Burns, C.H. Hillman, A.F. Kramer, E. McAuley, E. 
D. Vidoni, J.T. Becker, M.A. Butters, K. Gray, H. Huang, J.M. Jakicic, M.I. Kamboh, 
C. Kang, W.E. Klunk, P. Lee, A.L. Marsland, J. Mettenburg, R.J. Rogers, C. 
M. Stillman, B.P. Sutton, A. Szabo-Reed, T.D. Verstynen, J.C. Watt, A.M. Weinstein, 
M.E. Wollam, Investigating Gains in neurocognition in an intervention trial of 
exercise (IGNITE): protocol, Contemp. Clin. Trials 85 (2019), 105832. 

[8] K.N. Fargo, M.C. Carrillo, M.W. Weiner, W.Z. Potter, Z. Khachaturian, The crisis in 
recruitment for clinical trials in Alzheimer’s and dementia: an action plan for 
solutions, Alzheimer Dementia 12 (11) (2016) 1113–1115. 

[9] B. Carlisle, J. Kimmelman, T. Ramsay, N. MacKinnon, Unsuccessful trial accrual 
and human subjects protections: an empirical analysis of recently closed trials, 
Clin. Trials 12 (1) (2015) 77–83. 

[10] J. Cummings, P. Aisen, R. Barton, J. Bork, R. Doody, J. Dwyer, J.C. Egan, 
H. Feldman, D. Lappin, L. Truyen, S. Salloway, R. Sperling, G. Vradenburg, Re- 
engineering alzheimer clinical trials: global alzheimer’s platform network, J Prev 
Alzheimers Dis 3 (2) (2016) 114–120. 

[11] E.D. Vidoni, R.J. Bothwell, J.M. Burns, J.R. Dwyer, Novel recruitment models will 
drive Alzheimer’s trial success, Alzheimer Dementia 14 (1) (2018) 117–119. 

[12] A.P. Marsh, L.C. Lovato, N.W. Glynn, K. Kennedy, C. Castro, K. Domanchuk, 
E. McDavitt, R. Rodate, M. Marsiske, J. McGloin, E.J. Groessl, M. Pahor, J. 
M. Guralnik, L.S.R. Group, Lifestyle interventions and independence for elders 
study: recruitment and baseline characteristics, J Gerontol A Biol Sci Med Sci 68 
(12) (2013) 1549–1558. 

[13] J. Cummings, Lessons learned from alzheimer disease: clinical trials with negative 
outcomes, Clin Transl Sci 11 (2) (2018) 147–152. 

[14] M.V. Vyas, P.K. Raval, J.A. Watt, D.F. Tang-Wai, Representation of ethnic groups in 
dementia trials: systematic review and meta-analysis, J. Neurol. Sci. 394 (2018) 
107–111. 

[15] National Institute on Aging, Together We Make the Difference: National Strategy 
for Recruitment and Participation in Alzheimer’s and Related Dementias Clinical 
Research, National Institute on Aging, 2018. https://www.nia.nih.gov/research/r 
ecruitment-strategy. 

[16] M.M. McDermott, A.B. Newman, Preserving clinical trial integrity during the 
coronavirus pandemic, J. Am. Med. Assoc. 323 (21) (2020) 2135–2136, https:// 
doi.org/10.1001/jama.2020.4689. 

[17] P.A. Harris, R. Taylor, R. Thielke, J. Payne, N. Gonzalez, J.G. Conde, Research 
electronic data capture (REDCap)—a metadata-driven methodology and workflow 
process for providing translational research informatics support, J Biomed 
Informatics 42 (2) (2009) 377–381. 

[18] J. Brandt, M. Folstein, The telephone interview for cognitive status, Neuropsychiatr 
Neuropsychol Behav Neurol 1 (1988) 111–117. 

[19] R Core Team, R: A Language and Environment for Statistical Computing, R 
Foundation for Statistical Computing, Vienna, Austria, 2015, ISBN 3-900051-07-0, 
https://doi.org/10.1111/insr.12093. R Foundation for Statistical Computing, 
2015. 

[20] M.M. Mielke, P. Vemuri, W.A. Rocca, Clinical epidemiology of Alzheimer’s disease: 
assessing sex and gender differences, Clin. Epidemiol. 6 (2014) 37–48. 

E.D. Vidoni et al.                                                                                                                                                                                                                                

http://refhub.elsevier.com/S2451-8654(20)30150-2/sref2
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref2
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref2
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref3
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref3
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref3
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref4
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref4
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref4
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref4
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref4
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref5
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref5
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref6
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref6
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref6
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref6
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref6
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref7
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref7
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref7
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref7
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref7
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref7
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref8
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref8
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref8
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref9
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref9
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref9
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref10
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref10
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref10
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref10
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref11
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref11
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref12
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref12
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref12
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref12
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref12
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref13
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref13
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref14
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref14
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref14
https://www.nia.nih.gov/research/recruitment-strategy
https://www.nia.nih.gov/research/recruitment-strategy
https://doi.org/10.1001/jama.2020.4689
https://doi.org/10.1001/jama.2020.4689
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref17
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref17
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref17
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref17
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref18
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref18
https://doi.org/10.1111/insr.12093
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref20
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref20


Contemporary Clinical Trials Communications 20 (2020) 100666

10

[21] A.A. Ayaz-Shah, S. Hussain, S.R. Knight, Do clinical trials reflect reality? A 
systematic review of inclusion/exclusion criteria in trials of renal transplant 
immunosuppression, Transpl. Int. 31 (4) (2018) 353–360. 

[22] A. Clegg, C. Relton, J. Young, M. Witham, Improving recruitment of older people to 
clinical trials: use of the cohort multiple randomised controlled trial design, Age 
Ageing 44 (4) (2015) 547–550. 

[23] D.P. Scharff, K.J. Mathews, P. Jackson, J. Hoffsuemmer, E. Martin, D. Edwards, 
More than Tuskegee: understanding mistrust about research participation, 
J. Health Care Poor Underserved 21 (3) (2010) 879–897. 

[24] D.X. Marquez, S. Aguinaga, A. Castillo, S.L. Hughes, C. Der Ananian, M.C. Whitt- 
Glover, Ojo! what to expect in recruiting and retaining older Latinos in physical 
activity programs, Transl. Behav. Med. ibz127 (2019). https://doi.org/10.1093/t 
bm/ibz127. 

[25] J.A. Katula, S.B. Kritchevsky, J.M. Guralnik, N.W. Glynn, L. Pruitt, K. Wallace, M. 
P. Walkup, F.C. Hsu, S.A. Studenski, T.M. Gill, E.J. Groessl, J.M. Wallace, M. Pahor, 
Lifestyle Interventions and Independence for Elders pilot study: recruitment and 
baseline characteristics, J. Am. Geriatr. Soc. 55 (5) (2007) 674–683. 

[26] J. Perales-Puchalt, A. Shaw, J.L. McGee, W.T. Moore, L. Hinton, J. Resendez, 
S. Monroe, J. Dwyer, E.D. Vidoni, Preliminary efficacy of a recruitment educational 
strategy on alzheimer’s disease knowledge, research participation attitudes, and 

enrollment among hispanics, Hisp. Health Care Int. 18 (3) (2019) 144–149, 
https://doi.org/10.1177/1540415319893238, 1540415319893238. 

[27] J. Perales, W.T. Moore, C. Fernandez, D. Chavez, M. Ramirez, D. Johnson, 
J. Resendez, C. Bueno, E.D. Vidoni, Feasibility of an Alzheimer’s Disease 
Knowledge Intervention in the Latino Community, Ethn Health, 2018, pp. 1–12. 

[28] J. Ryan, L. Lopian, B. Le, S. Edney, G. Van Kessel, R. Plotnikoff, C. Vandelanotte, 
T. Olds, C. Maher, It’s not raining men: a mixed-methods study investigating 
methods of improving male recruitment to health behaviour research, BMC Publ. 
Health 19 (1) (2019) 814. 

[29] L.M. Robertson, F. Douglas, A. Ludbrook, G. Reid, E. van Teijlingen, What works 
with men? A systematic review of health promoting interventions targeting men, 
BMC Health Serv. Res. 8 (2008) 141. 

[30] C.T. Laurencin, A. McClinton, The COVID-19 Pandemic: a Call to Action to Identify 
and Address Racial and Ethnic Disparities, J Racial Ethn Health Disparities, 2020. 

[31] K.C. Ferdinand, S.A. Nasser, African American COVID-19 mortality: a sentinel 
event, J Am Coll Cardiol (2020). 

[32] M. Webb Hooper, A.M. Napoles, E.J. Perez-Stable, COVID-19 and racial/ethnic 
disparities, J. Am. Med. Assoc. 323 (24) (2020) 2466–2467, https://doi.org/ 
10.1001/jama.2020.8598. 

E.D. Vidoni et al.                                                                                                                                                                                                                                

http://refhub.elsevier.com/S2451-8654(20)30150-2/sref21
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref21
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref21
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref22
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref22
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref22
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref23
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref23
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref23
https://doi.org/10.1093/tbm/ibz127
https://doi.org/10.1093/tbm/ibz127
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref25
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref25
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref25
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref25
https://doi.org/10.1177/1540415319893238
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref27
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref27
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref27
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref28
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref28
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref28
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref28
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref29
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref29
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref29
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref30
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref30
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref31
http://refhub.elsevier.com/S2451-8654(20)30150-2/sref31
https://doi.org/10.1001/jama.2020.8598
https://doi.org/10.1001/jama.2020.8598

	The IGNITE trial: Participant recruitment lessons prior to SARS-CoV-2
	1 Introduction
	2 Methods
	3 Results
	3.1 Sources of referral
	3.2 Reasons for dropout at phone screening
	3.3 Likelihood of consenting
	3.4 Baseline screening
	3.5 Randomized participants
	3.6 Recruitment cost results

	4 Discussion
	Funding
	References


