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Lecture Agenda

• Why are recruitment and retention important?
• Recruitment

– Design choices
– Increase awareness
– Utilize Registries
– Challenges

• Retention
– Design choices
– Strategies to maximize retention



Critical Definitions

• Failed drug: an investigational product that 
must halted from further development

• Failed trial: a study of an intervention that fails 
to answer the proposed scientific question



Trials Face Challenges to 
Recruitment

• The most common reason for trial failure 
is inadequate recruitment

• The majority of trials fail to meet 
recruitment goals
– Delays learning/treatment advances
– Threatens internal validity
– Raises concerns about generalizability of results 
– Could lead to disparities in disease treatment 

Kasenda et al. JAMA 2014. 



Year Intervention Location N Sites n/center/month
1990 Nimodipine Europe 1215 17 2.86
1992 Nimodipine North America 1064 53 0.69
1994 Monosialoganglioside GM-1 Multiple 792 16 1.42
1994 Nimodipine Europe 350 3 1.83
1995 Streptokinase/Aspirin Europe 622 70 0.20
1995 Alteplase North America 624 36 0.39
1995 Alteplase Europe 620 75 0.55
1995 Nadroparin Other 312 4 3.73
1996 Triilazad Mesylate North America 660 27 1.29
1996 Streptokinase Europe 310 48 0.27
1996 Flunarizine Europe 331 25 0.55
1996 Streptokinase Other 340 40 0.29
1997 Aspirin Other 21,106 413 1.28
1997 Piracetam Europe 927 55 0.45
1997 Heparin/ Aspirin Multiple 18,456 467 1.04
1998 Ebselen Other 302 68 0.15
1998 Alteplase Multiple 800 108 0.49
1998 Danaparoid Sodium North America 1281 36 0.43
1999 Citicoline North America 1281 36 0.43
1999 Alteplase North America 613 140 0.08
2000 Nalmefene North America 368 45 0.40
2000 Gavestinel Multiple 1804 173 0.75
2000 Dalteparin Europe 449 45 0.30
2000 Lubelozole Multiple 1786 131 0.62
2000 Ancrod North America 500 48 0.20
2001 Citicoline North America 899 118 0.49
2001 Gavestinel North America 1646 132 0.69
2001 Tinzaparin Multiple 1499 100 0.65
2001 Aptiganel Multiple 628 156 0.28
2001 Enlimomab North America 625 67 0.47
2003 Aspirin Europe 441 4 1.02
2004 Magnesium Multiple 2589 99 0.40

Elkins et al. Stroke 2006.
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Presentation Notes
meta-analysis of all randomized, controlled trials of 300 subjects that were designed to evaluate the efficacy of a medical intervention for the treatment of acute ischemic stroke. Of 32 trials meeting inclusion criteria, the average recruitment efficiency was 0.79 subjects per center per month (range 0.08 to 3.7). Recruitment efficiency did not vary by geographic region (P 0.36), but trials conducted in 1 country had more efficient recruitment than international studies (P 0.03), and recruitment efficiency declined with each percentage increase in the total number of study centers (P 0.002). The primary study entry criteria that predicted reduced recruitment efficiency were the maximum allowable time from stroke to study enrollment (P 0.002) and the exclusion of mild strokes (P 0.009). Trials with a treatment window 6 hours had approximately double the recruitment rates of trials that used treatment windows 6 hours (1.03 versus 0.52 patients per center per month). 
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1995 Alteplase North America 624 36 0.39
1995 Alteplase Europe 620 75 0.55
1995 Nadroparin Other 312 4 3.73
1996 Triilazad Mesylate North America 660 27 1.29
1996 Streptokinase Europe 310 48 0.27
1996 Flunarizine Europe 331 25 0.55
1996 Streptokinase Other 340 40 0.29
1997 Aspirin Other 21,106 413 1.28
1997 Piracetam Europe 927 55 0.45
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1999 Alteplase North America 613 140 0.08
2000 Nalmefene North America 368 45 0.40
2000 Gavestinel Multiple 1804 173 0.75
2000 Dalteparin Europe 449 45 0.30
2000 Lubelozole Multiple 1786 131 0.62
2000 Ancrod North America 500 48 0.20
2001 Citicoline North America 899 118 0.49
2001 Gavestinel North America 1646 132 0.69
2001 Tinzaparin Multiple 1499 100 0.65
2001 Aptiganel Multiple 628 156 0.28
2001 Enlimomab North America 625 67 0.47
2003 Aspirin Europe 441 4 1.02
2004 Magnesium Multiple 2589 99 0.40

Elkins et al. Stroke 2006.
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Presentation Notes
Looking at these outcomes, we see that the majority of trials fail to enroll, on average, 1 subject per site per month. Moreover, while the size and total enrollment periods seemed stable over time, the number of sites that were needed to complete enrollment increased and the efficiency of sites showed an overall decline. 



The Ethics of Recruitment and 
Retention

• Trials that fail to recruit a full sample or that 
experience greater than anticipated dropout may be 
underpowered

• Underpowered trials put patients at risk without the 
possible benefit of scientific learning and are, 
therefore, unethical
– Failure to conduct appropriate sample size calculation 

equates to negligence
– Failure to adequately recruit may stem from barriers to 

participation and investigators should inform themselves 
and plan appropriately

Halpern et al. JAMA 2002.

Presenter
Presentation Notes
Exceptions: Meta-analyses may save small underpowered trials
Rare diseases and early phase studies may be justified to plan future studies




Study Design Choices 

• Consider recruitment and retention 
as early in the process as possible
– Don’t design a trial that is not feasible
– Appreciate the patient’s perspective (and 

any other perspectives necessary for the 
trial to be successful – e.g., parents or 
caregivers)



Study Design Choices – Eligibility 
Criteria

• Patients who truly suffer from the disease
• Patients who are most likely to benefit from 

therapy
– Patients in whom, if benefit occurs, the 

investigator will be able to detect it

• Patients who represent the greater disease 
suffering population

• Patients who are likely to complete the trial

Leber PD, Davis CS.. Control Clin Trials 1998, 19:178-187. Friedman et al. Fundamentals 
of Clinical Trials. Third Edition. 1998.



• The most frequent reason for failed 
recruitment was overestimation of 
eligible patient participants (71 of 172 
trials examined)

Briel et al. J Clin Epidemiol 2016.

Presenter
Presentation Notes
172 RCTs discontinued due to poor recruitment (including 26 conference abstracts and 63 industry- funded RCTs). Of those, 131 (76%) reported one or more reasons for discontinuation due to poor recruitment. We identified 28 different reasons for recruitment failure; most frequently mentioned were overestimation of prevalence of eligible participants and prejudiced views of recruiters and participants on trial interventions. 




Study Design Choices – Eligibility 
Criteria
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Presentation Notes
One notable difference between studies started within the past decade and those initiated earlier is the change in diagnostic criteria used (McDonald16 rather than Poser17) (Table 1). This change means that MS can be readily diagnosed in individuals who have had a single attack suggestive of MS, which allows MS to be diagnosed earlier in the disease course than previously18. In addition to using revised diagnostic criteria, and in line with modern treatment guidelines that generally suggest that treatment be given as early as possible in the disease course19–21, recent trials have also tended to apply inclusion criteria that allow patients to be enrolled soon after diagnosis, so as to provide treated patients with the best possible prognosis. To this end, an important distinction in enrolment criteria between previous and more recent MS trials is the relapse requirement prior to entry. 

In general, earlier trials required more pre-study relapses than those initiated in the past 10 years: for example, studies such as the pivotal trial of IFN beta-1b11, PRISMS14, and EVIDENCE2 generally stipulated at least two relapses in the previous 2 years in contrast to later studies such as AFFIRM6, BEYOND4, REGARD5, and CLARITY7, which allowed recruitment of patients who had experienced only one relapse in the previous year. In earlier studies, the percentage of patients with two or more attacks in the previous 2 years was 97.6–100%2,11–14, compared with 66% in REGARD5 and 71% in BEYOND4 (Table 1). Thus, it is possible that the requirement of just one relapse in the prior year may be one of the factors leading to a trial population with relatively more benign disease in some of these studies. 
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• Trials frequently exclude patients who make up the 
bulk of potential treatment users
– E.g., cancer patients >65 years
– Age of puberty onset can vary by group

• A thoughtful approach is required
– Don’t simply adopt previous or standard age limits
– Consider physiologic measures that are warranted by 

safety

• Protection from research can be replaced by 
protection through research 

Inclusion Across the Lifespan

https://report.nih.gov/UploadDocs/NIH%20Inclusion%20Across%20the%20Lifespan%20Workshop%20Summary%20Report%20_FINAL_508.pd

https://report.nih.gov/UploadDocs/NIH%20Inclusion%20Across%20the%20Lifespan%20Workshop%20Summary%20Report%20_FINAL_508.pdf


Why Do Patients Participate?
Parkinson’s Disease1

•Advance science (63%)
•Access to treatments (56%)
•Neurologist’s recommendation 
(52%)
•Benefit others (52%)
•Severity of disease (44%)
•Receive quality care (37%)
•Reputation of investigator 
(23%)
•Request of neurologist (16%)
•No other options (15%)
•Prestige of institution (15%)

Alzheimer’s disease prevention3

•Altruism (56%) 
•Desire to lower risk for AD (54%) 
•Learn lifestyle information about 
AD (34%) 
•Family history (26%)
•Convenience (20%)
•Learn diagnostic risk (16%)  
•No reason not to (14%) 
•Protect future generations (12%) 
•Free medical care (12%)
•Access to investigational drugs 
(10%)
•Reputation of 
investigator/institution (10%)
•Incentives/payments (8%)
•Social support (4%)

Hypertension2

• Personal health benefit 
(40%)

• Help others (37%)
• Contribute to scientific 

knowledge (14%)
• Access to care (12%)
• Trust in hospital or 

individual (7%)
• Money (6%)
• Other (8%)

1Valadas et al. Parkin Rel Disord 2011; 2Halpern et al. Am Heart J 2003; 3Grill et al. Alz & Demen 2013.



Patient Perspective

Trust

Altruism

Benefit



Why Don’t Patients Participate?
Parkinson’s Disease1

•Fear of AEs (50%)
•Aggressiveness of treatment 
(35%)
•Inconvenience (34%)
•None (24%)
•Distance from hospital (19%)
•Possibility of placebo (11%)
•Hospitalization (8%)
•Number of visits (8%)
•Data privacy (6%)

Alzheimer’s disease prevention3

•Fear of investigational drugs (48%)
•Fear of medical procedures (22%)  
•Lack of time (18%) 
•Travel (8%)
•Lack of personal need (12%)
•Skepticism toward research (12%)
•Hopelessness/denial (8%) 

Hypertension2

• Having to stop current meds 
(56%)

• Inconvenience (38%)
• Fear of known AEs (35%)
• Possibility of placebo (24%)
• Skeptical of research (13%)
• Fear of unknown AEs (12%)
• Progression of other illnesses 

(10%)
• Other (15%)

1Valadas et al. Parkin Rel Disord 2011; 2Halpern et al. Am Heart J 2003; 3Grill et al Alz & Demen 2013.
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Patient and caregiver together
Caregiver, but checks with patient
Caregiver

Final decision about medical care made by:

Karlawish et al, J Geriatr Psych & Neurol 15:68-72, 2002

Medical Decision Making Through AD

Presenter
Presentation Notes
Cross sectional study of 74 caregivers: inquired the degree to which AD patients participate in “decisions about their medical care.”

5 choices (2 combined into “patient” in graph).




Study Design Choices – Visit 
Number

• Telemedicine safety visits, instead of in-person visits, 
may reduce participant burden and increase 
willingness to participate 
– Enroll at a medical Center but complete safety visits at a 

local clinic

• Using telephone visits may not suffice in some trials 
for assessing safety 
– MS Ibudilast trial

Shprecher et al. Telemed J E Health 2012.
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Home visits and a car 
service are redundant, with 

almost no increase over 
home visits alone

2:1
Chance

Car + 
Home Visits

Car
Service

Home 
VisitsHome visits can 

compensate for 
the higher risk

Karlawish et al. Neurology 2008.

Redesigning Alzheimer’s disease Trials

Presenter
Presentation Notes
None of the 95% CIs overlapped with 0. The “utility” of each item equates to the points on a 7 point Likert scale from 1 (definitely not participate) to 7 (definitely participate).

The challenge in interpreting these data is knowing how frequent the “improvement” would result in a person changing from not participating to participating. 
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Alternate Allocation 

Vozdolska et al. Clin Trials 2009

Drug/Placeb
o Ratio

% increase 
in recruit
rate to 
justify
sample size

1 to 1 -

1.5 to 1 4%

2 to 1 12%

Pros
• Relatively low 

improvement in 
recruitment rate to 
improve trial 

• Increased access to 
drug

• Dose information
• Increased knowledge 

of rare AEs
Cons
• Longer trial
• Modest increase in 

cost
• Increased subject 

burden

Presenter
Presentation Notes
In regard to time required to complete recruitment, alternative allocation ratios are net beneficial if the recruitment rate improves by more than about 4% for trials with a 1.5:1 allocation ratio and 12% for trials with a 2:1 allocation ratio. More substantial improvements in recruitment rate, 13 and 47% respectively for scenarios we considered, are required for alternative allocation to be net beneficial in terms of tangible monetary cost.



The Lessebo Effect
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Between-group differences = 1.6 units (95%CI 0.2,2.0; p=0.23)

Mestre et al, Neurology 2014. Hey and Kimmelman, Neurology 2014

Presenter
Presentation Notes
meta-analyses of double-blind randomized controlled trials (RCTs) of dopamine agonists in PD and compared the pooled mean score change of the motor section of the Unified Parkinson's Disease Rating Scale (mUPDRS) across active treatment arms according to the presence of a placebo arm or the probability of placebo assignment (0%, <50%, and 50%) of the original RCT. A total of 28 study arms were extracted from active-controlled trials (3,277 patients) and 42 from placebo-controlled trials (4,554 patients). The overall difference between groups in the pooled mean score change in the mUPDRS was 1.6 units (95% confidence interval [CI] 0.2, 3.0; p = 0.023), in favor of the active-controlled group. In subgroup analyses, this difference was of higher magnitude in the early PD group without motor fluctuations (3.3 mUPDRS units, 95% CI 1.1, 5.4; p = 0.003) and for study duration ≤12 weeks (4.1 mUPDRS units, 95% CI 1.0, 7.2; p = 0.009)

A difference in the pooled mean mUPDRS score change was found among the different probabilities of placebo assignment (0, <50%, or 50%) regardless of using criterion A (number of study arms) or criterion B (allocation ratio). Only the difference between the active-controlled group and the group with a probability of <50% of placebo assignment was significant (1.9 units, 95% CI 0.3, 3.4, p 5 0.017 for criterion A, and 2.18 units, 95% CI 0.51, 3.75, p5 0.023 for criterion B). There was no significant difference between the groups with a probability of placebo assignment of 50% and <50% 



Study Design Choices –
Rescreening

• Many (if not most) patients will be ineligible 
for trial criteria.

• Will you allow previous screen failures to be 
reassessed (e.g., after washout of excluded 
therapy)? 

• 55 of 59 (93%) participants rescreened for the 
Combination therapy in relapsing-remitting 
MS trial were enrolled

Schneider et al JAGS 1997. de Los Rios la Rosa et al. Stroke 2012. Grill et al. Dementia Geriatric 
Cognitive Disord 2012. Elm et al Clinical Trials 2014. Bhanushali et al. Clin Trials 2014



Study Design Choices – Re-
Enrollment in EFIC Trials

Meurer et al. Acad Emerg Med 2015. 

Presenter
Presentation Notes
Each row represents a single re-enrolling participant in the Rapid Anticonvulsant Medication Prior to Arrival Trial (RAMPART), a study comparing intramuscular midazolam to intravenous lorazepam given by paramedics to patients with prehospital status epilepticus. 




Defining Incentives

• Reimbursement
– Covering out of pocket 

costs

• Compensation
– Fair wage for time spent

• Incentive
– Above fair wage to induce 

participation



What About Offering Incentives?

$10 incentive $5 incentive
Response rate 60.5 52.8*
Cost/response $18.48 $12.24*

Halpern et al. Med Care 2002. Halpern et al. Arch Intern Med 2004.

*p<0.01 vs $10

Presenter
Presentation Notes
You may have received a recent paper by Scott Halpern that discusses the behavioral economics of recruitment and “nudges” to increase enrollment. That paper discusses things like default enrollment with opt-out consent and I would encourage you to consider those options if they might be available to you. 

Dr. Halpern has also been a source of unique studies on the use of incentives. By definition incentives are not coercive (there is no threat of harm), but many suggest that incentives could reach levels of undue influence, if they cause people to disregard risk. In the studies cited here, Scott and his colleagues showed that the assessment of risk is not affected by the amount of financial incentive, suggesting that this is not the case. Others have argued that incentives may disproportionately entice the poor and disadvantaged. In fact, in Scott’s studies, higher SES has been associated with greater effect of financial incentives and one group that seems to respond to financial incentives is physicians. 

===============
Top: Patient’s willing to participate in trials according to risk of participation and monetary payment. The relations between the percentage of prior patients experiencing adverse effects and the proportion of interviewed hypertensive patients who would be willing to participate (A) and the percentage of patients who would be assigned to a placebo group and the proportion of interviewed patients willing to participate (B) are shown at 3 different payment levels. 

Bottom: Using a 2 X 2 X 2 factorial design, a randomized trial of these strategies was conducted in a survey of 1200 physicians randomly selected from the American Medical Association’s Master File. RESULTS. Including a $10 incentive yielded a significantly higher response rate (60.5% vs. 52.8%) (P = 0.009). The mailing and incentive costs per completed response were $12.24 (95% CI, $11.75, $13.64) in the $5 group and $18.48 (95% CI, $17.77, $20.69) in the $10 group. Each additional response obtained in the $10 group came at an incremental cost of $61.26 (95% CI, $36.98, $200.80). Neither inclusion of a mint nor use of a large envelope influenced the response rate. CONCLUSIONS. Investigators may increase response rates by including more money in the initial questionnaire packet, but there may be diminishing returns to serial increments in incentives greater than $5. Including smaller incentives in more questionnaires may maximize total responses. 
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*p<0.05 vs cognitive testing results; #p<0.05 vs genetic test results; @p<0.05 vs personal AD risk estimates; Ωp<0.05 vs overall study 
results; Ψp<0.05 vs personal blood test results.

Grill et al., Neurobiol Aging 2016. 
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Increase Potential Participant 
Awareness

• The majority of participants are patients recruited by 
physician investigators. 

Bhanushali et al. Clin Trials 2014

Source Participants, n (%)

Physicians involved in trial, direct recruitment 63%

Other treating neurologists referral 29%

Clinic staff referral 4%

Other physician referral 1%

Site websites 1%

Clinicaltrials.gov <1%

Friend <1%

Other patient <1%

In-clinic advertising <1%

Presenter
Presentation Notes
Yet, clinical flow is often insufficient as a source for study participants. Therefore, additional mechanisms of recruitment are needed and this begins with ensuring maximum awareness by a community of disease sufferers and care providers. 




Increase Potential Participant 
Awareness

• Increase referrals
– Physicians 
– Advocacy groups 

• Distribute well designed brochures 
• Internet
• Advertising 
• Media
• Utilize committed participants as advocates for 

studies
• Utilize available registries 



New Opportunities with Electronic 
Medical Records

Cardozo et al. Emerg Med J 2010.

Presenter
Presentation Notes
Background: Experience with a novel method of notifying investigators about research subjects in a university based emergency department (ED) is reported. Methods: An automated paging system was linked to the electronic medical record to identify inclusion criteria and notify investigators at the time of ED triage. The rate of study enrolment 2 months before and after implementation of the automated system was compared and the time from triage completion to investigator notification was assessed. Results: During the first 2-month period, 1/17 eligible patients were identified by staff. During the second 2-month period, 1/7 eligible patients were identified by staff while the automated paging system recognised 7/7 eligible patients, an absolute increase of 94.5%. The median time from completion of triage to automated notification of investigators was 0 min. Conclusion: Automated paging using the electronic medical record has the potential to improve enrolment in clinical research studies by improving the speed and sensitivity of identifying eligible subjects. 

Investigation of ankle sprains



New Opportunities with Social 
Media

• Should be held to the same ethical standards 
as “offline” recruitment

• Particular areas of emphasis
– Respect for privacy
– Investigator transparency
– Terms of agreement
– Recruiting networks
– Participant communication

Gelinas et al., Am J Bioethics 2017

Presenter
Presentation Notes
Respect for privacy: Online users may not realize the extend of availability for their data. Researchers should attempt to minimize embarrassment or harm and should never disclose “participants” information, even if it is already public.
Transparency: Don’t fabricate facts to gain access to patient groups. Disclose presence on line when collecting data (no ‘creeping’ or ‘lurking’)
Investigators should strive to adhere to online terms of agreement for the sites they wish to use to recruit. Otherwise, specific IRB approvals and agreement from site organizers may be necessary
Caution should be used when attempting to recruit members of a group, perhaps especially when knowledge of potentially eligible members comes through currently enrolled group members
Participants may need guidance/education on on-line communication, for risk of harming scientific integrity (unblinding, unwanted disclosure of methods, etc), degrading public trust, or hurting future recruitment. Cannot force participants to alter their online communication, but can try to communicate scientific needs.




• Mobile phone subscriptions exceed world 
population

• Smart phones include accelerometers, 
global position receivers, cameras, 
microphones

• 5 studies: 70,000 enrollees in 7 months 

https://www.apple.com/researchkit/ McConnell et al, NEJM 2017

Presenter
Presentation Notes
Since its launch in 2015, the mPower app has enrolled over 10,000 participants, making it the largest Parkinson’s study in history — with 93 percent of participants never having taken part in any kind of research before.

https://www.apple.com/researchkit/


Brochures
• Illustrations and Photos
• Large fonts (especially when recruiting older 

participants)
• Answer the reader’s questions 

– What are the symptoms of the disorder? 
– What is the purpose of the study? 
– Why is the study meaningful or important? 

• List financial or other incentives
• Say who is eligible

– Be careful to not cause a potentially eligible 
participant to mistakenly assume that they are not 
eligible.



• Placebo in cognitive training

Foroughi et al., PNAS 2016.

Presenter
Presentation Notes
Our recruitment targeted two populations of participants using different advertisements varying in the degree to which they evoked an expectation of cognitive improvement (Fig. 1). Once participants self-selected into the two groups, they completed two pretraining fluid intelligence tests followed by 1 h of cognitive training and then completed two posttraining fluid intelligence tests on the following day. Two individual difference metrics regarding beliefs about cognition and intelligence were also collected as potential moderators. The researchers who interacted with participants were blind to the goal of the experiment and to the experimental condition. Aside from their means of recruitment, all participants completed identical cognitive-training experiments. 




Brochures

• Uses
– May facilitate discussion with patients
– Can be shared with advocacy groups
– Can be left in medical office waiting rooms, by other 

clinicians and in community outreach
– Can also be used by participants to recruit other 

participants

• Alternatively, video brochures may be equally, if not 
more, effective in communicating the purpose and 
importance of a study and have the additional 
advantage of the potential to go viral



Video Brochures Engage and 
Educate

https://player.vimeo.com/video/112942312



The Orange County Register, July 13, 2015.



Utilize Registries

• Repository of individuals willing to consider 
participating in studies 

• Contact immediately upon study initiation, rather 
than serially enrolling

• Registrants have 
– Provided medical information so that queries are enriched 

for eligibility
– Expressed a willingness to participate in research 
– May have defined the types of studies in which they 

are/are not interested in participating

Grill and Galivin, Alz Dis Assoc Disord 2014.



UCI C2C Registry
• IRB-approved online tool to match adults (≥18 yo) in 

Orange County, CA with research studies at UC Irvine
• Launched August 2016
• Open to non-UCI Health patients
• Enrollment goal: 10,000 (local)
• REDCap data entry and storage
• Annual renewal
• Current stats:

– N = 3,442 email only 
– N = 4,063  full enrollments
– TOTAL = 7,505
– Renewal rate: 55%

44



C2C Effectiveness

• Investigator use of 
C2C – Soft Rollout
– >30 queries since 

Jan 2017
– 13 investigators
– <1,000 registrants
– 36% matched to a 

study



Minority Participation in NINDS-
Sponsored Clinical Trials

Burke et al. Neurology 2011.

Presenter
Presentation Notes
African American participation after 1995 drops to 18.9% if one race-specific study is excluded. 
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Not Just “Ask More”

Salazar et al., submitted. 

Relative Willingness to Participate  in  AD Prevention Trial
Group OR, 95% CI P-value
NH White 1.0 -
Hispanics 0.56, 0.39 – 0.83 p=0.0031
NH Asian 0.54, 0.36 – 0.82 p=0.0034
NH Black 0.36, 0.16 – 0.80 p=0.0122 



Recruitment of Racially Diverse 
Preclinical AD Trial Samples

* indicates p<0.05 for racial differences based on Cochran-Armitage trend tests.
Zhou et al., Alz & Dementia Trans Res Clin Interven. 2017.



Recommendations to Improve Trial 
Diversity

• Invest and be present in the community through 
education and partnerships with community leaders 
and organizations
– Practice transparency, describe research procedures, allay 

fears; involve participants 

• Hire promotoras and community liaisons
• Partner with community providers
• Maintain staff diverse in appearance and spoken 

language
• Reduce logistical barriers by offering flexible visit 

times, transportation assistance, childcare, etc.



Trial Sample Diversity

• What should be the goals?
– National representation (i.e., US population proportions)
– Local representation (i.e., state or city population 

proportions)
– Scientific representation (i.e., sufficient for secondary 

analyses of efficacy or safety)

• How will you achieve those goals?
– Partnership with academic experts
– Partnership with community groups
– Employment of appropriate staff

• Recruitment coordinators
• Community liaisons/promotoras



What Should You Do If Recruitment 
is Slow?

• Understand the challenges
– High screen fail rate vs low enrollment

• Previous successes as guidance?
– New sources
– Advertisement
– Recruitment coordinator

• In multisite trials
– Can successful signs instruct improvement at 

slower sites?



Retention

• Retaining enrolled subjects is just as (if not 
more) important as recruiting them 
– Loss to follow ups prevent scientific questions 

from being answered
– Underpowered trials may be unethical
– Skewed drop outs can bias results



The Ethics of Underpowered Trials

Grill and Karlawish, Alz Res Ther 2010

Trial N Active Completers Placebo Completers
Overall 
Retention

Dimebon 183 78/89 =0.88 77/94 =0.82 0.92

Gamma secretase inhibitor 51 32/36 = 0.89 12/15 =0.80 0.86

Rosiglitazone 518 106/122 =0.87 336/389 =0.86 0.85

High dose B vitamin 409 204/240 =0.85 140/169 = 0.83 0.84

Rivastigmine patch 1195 704/893 =0.79 266/302 =0.88 0.82

Estrogen replacement 120 65/81 =0.80 32/39 =0.82 0.81

Galantamine 978 539/692 =0.78 240/286 =0.84 0.80

Rofecoxib 351 179/240 =0.74 88/111 =0.79 0.76

DHA 402 178/241 = 0.74 129/161 =0.80 0.76

Bapineuzumab 234 92/122 =0.75 87/107 =0.81 0.76

AN1792 372 223/299 =0.74 53/73 =0.73 0.74

Idebenone 536 281/407 =0.69 96/129 =0.74 0.72

Atorvastatin 640 207/314 =0.66 245/326 =0.75 0.71

Galantamine 636 266/423 =0.63 172/213 = 0.81 0.69

Tarenflurbil 1684 506/862 =0.59 540/822 =0.66 0.62



Skewed Drop Out

Crane, Neurology 2009.

Presenter
Presentation Notes
The placebo group shows a decline from 10 points to 4 points, while the active treatment group appears to show a smaller
decline, from 10 points to 6.8 points, even though the only impact of active treatment was causing dropout.



Study Partner Impact on AD Trial 
Retention

Grill et al. Neurology 2013.

O
R

 (9
5%

 C
I)*

*Relative to spouse study partner group

OR=1.7, CI: 1.13-2.56
p=0.01 

OR=1.3, CI: 0.96-1.76
p=0.09 

Presenter
Presentation Notes
In the ADCS secondary analyses, patients with an adult child study partner were twice as likely to be Latino and three times as likely to be African American as were those with spouse study partners.
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Does Recruitment Source Impact 
Outcomes
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Christensen et al., Genom Med 2015.

Presenter
Presentation Notes
Of 795 participants with known recruitment status, 546 (69%) were self-referred and 249 (31%) had been actively recruited. SRPs were younger, less likely to identify as African American, had higher household incomes, and were more attentive to AD than ARPs (all P < 0.01). They also dropped out of the study before genetic risk disclosure less frequently (26% versus 41%, P < 0.001). Cohorts did not differ in their likelihood of reporting a change to at least one health behavior 6 weeks and 12 months after genetic risk disclosure, nor in intentions to change at least one behavior in the future. However, interaction effects were observed where ε4-positive SRPs were more likely than ε4-negative SRPs to report changes specifically to mental activities (38% vs 19%, p < 0.001) and diets (21% vs 12%, p = 0.016) six weeks post-disclosure, whereas differences between ε4-positive and ε4-negative ARPs were not evident for mental activities (15% vs 21%, p = 0.413) or diets (8% versus 16%, P = 0.190). Similarly, ε4-positive participants were more likely than ε4-negative participants to report intentions to change long-term care insurance among SRPs (20% vs 5%, p < 0.001), but not ARPs (5% versus 9%, P = 0.365). 
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Themes of Retention Strategies

• Community 
involvement 

• Study identity 
• Study personnel 
• Study description 
• Contact and 

scheduling methods 
• Reminders 

• Visit characteristics 
• Benefits of study 
• Financial incentives 
• Reimbursement 
• Nonfinancial 

incentives 
• Special tracking 

methods 

Robinson et al., J Clin Epi 2007. Robinson et al., J Clin Epi 2015.

Presenter
Presentation Notes
In most recent meta-analysis, identified 985 strategies within these themes. 83% of studies use “contact and scheduling” strategies but only 15% use community involvement 



Retention Tactics

Grill et al. Alz Dis Assoc Disord, in press.



Financial Incentives to Retain

Krutsinger et al., Contemp Clin Trial 2019

Presenter
Presentation Notes
For this pilot study we sought to evaluate the impact of five in- novative financial incentive strategies on clinical trial enrollment and retention rates. We conducted a web-based randomized clinical trial (RCT) to test the hypotheses that a U-shaped payment strategy across the four data collection timepoints would maximize enrollment rate, while an increasing payment strategy would maximize retention, and both would be more effective than a constant payment strategy. 
There were no differences in enrollment rates between the control (constant 53.5%) and any of the four intervention study arms (increasing 54.3%, p = 0.81; U-shaped 57.3%, p = 0.30; surprise 56.9%, p = 0.35; and self-select 52.2%, p = 0.73). There were no differences in retention rates between the control (constant 2.1%) and any of the four intervention study arms (increasing 5.2%, p = 0.09; U-shaped 3.9%, p = 0.23; surprise 2.4%, p = 0.54; self-select 2.1%, p = 0.63). 




Retention Recommendations

• Design the protocol to minimize long-term burden on 
participants

• Ensure all sites are practicing good retention, which 
begins with enrolling appropriate participants

• Communicate the importance of trial completion to 
participants

• Show gratitude for participants
• Use newsletters and other forms of communication 

to keep site teams and participants engaged and 
invested in trial success



Show Gratitude to Participants

• Thank you notes
• Other token gifts (coffee mugs, pens, blankets, 

magnets can help with appointment 
reminders)

• Tweets/texts
• See them/talk to them

– PI visibility has major impact on retention
– Understand when burden in accumulating





Show Gratitude to Participants



Summary

• Clinical trials are critical to advancing care
• Recruitment is often slower than anticipated, 

delaying progress, increasing cost, and utilizing 
patient resources

• Optimal recruitment begins with study planning
• Greater than expected retention can render a trial 

underpowered
• Retention requires investigator involvement





ICTS Accrual and Retention Consult 
Service

• Grant feedback
– Recruitment and retention plans are critical to 

grant feasibility

• Study planning
– Assistance in ensuring successful studies

• Overcoming challenges in studies
– Considering other possible sources of participants
– Consider protocol amendments
– Methods to minimize dropout



Questions?

jgrill@uci.edu
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