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Abstract

Background—Financial incentives may aid recruitment to clinical trials, but evidence regarding
risk/burden-driven variability in participant preferences for incentives is limited. We developed
and tested a framework to support real-world decisions on recruitment budget.

Methods—We included two phases: an Anchoring Survey, to ensure we could capture perceived
unpleasantness on a range of life events, and a Vignette Experiment, to explore relationships
between financial incentives and participants’ perceived risk/burden and willingness to participate
in high- and low-risk/burden versions of five vignettes drawn from common research activities.
We compared vignette ratings to identify similarly rated life events from the Anchoring Survey to
contextualize ratings of study risk.

Results—In our Anchoring Survey (n=643), mean ratings (scale 1=lowest risk/burden to
5=highest risk/burden) indicated that the questions made sense to participants, with highest risk
assigned to losing house in a fire (4.72), and lowest risk assigned to having blood pressure taken
(1.13). In the Vignette Experiment (n=534), logistic regression indicated that amount of offered
financial incentive and perceived risk/burden level were the top two drivers of willingness to
participate in four of the five vignettes. Comparison of event ratings in the Anchoring Survey with
the Vignette Experiment ratings suggested reasonable concordance on severity of risk/burden.
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Conclusions—We demonstrated feasibility of a framework for assessing participant perceptions
of risk for study activities and discerned directionality of relationship between financial incentives
and willingness to participate. Future work will explore use of this framework as an evidence-
gathering approach for gauging appropriate incentives in real-world study contexts.

Keywords
Financial Incentives; Motivation; Clinical Trials as Topic; Participant Recruitment

Introduction

The health advances of tomorrow are made possible by completion of high-quality research.
While many factors must align, recruitment and retention of participants are essential
elements in all clinical trials. Recruitment, however, remains a significant challenge --
major analyses found that about one in five studies were either terminated early because of
inability to meet enrollment goals or were completed far short of accrual goals.1=* These
findings emphasize that recruitment is both challenging and important.

Many potential barriers to trial participation can come into play from the participant’s
perspective including lack of awareness of research opportunities and considerations that
might be characterized as risk and burden, including time burden, transportation and other
expenses, and perceived risk of study procedures.>—2 Moderate evidence exists that monetary
compensation helps to overcome some of these barriers and that participants place value

on the concept of financial incentives in clinical research,10-13 but requires investigators to
navigate the line between offering a financial incentive that makes research participation
more feasible for participants while avoiding undue influence.>141> Moreover, researchers
may be constrained by limited budget!® and little guidance on estimating the optimal amount
to budget for incentives.1’ Beyond earmarking money in the study budget, researchers have
suggested pursuing funds from institutional coffers, managed care plans, or small ad hoc
grants to pay for a financial incentive.®

Determining appropriate incentive amounts is also an area with relatively limited evidence
and significant uncertainty. Researchers may often feel limited in knowledge about intended
participants’ perception of risk/burden from the intended research population8-20 and
participants’ expectations.?! Some data also suggests that the appropriate amount of
financial incentive, as defined by prospective participants, can vary by factors such

as respondent income or age and the perceived risk of the study.13:22:23 Furthermore,
researchers may need to contend with variability in institutional review board (IRB)
assessments of acceptable incentives and avoidance of coercion.20

Determining financial incentive size can be based on different conceptualizations of

its purpose, including a market-based or wage-based estimate of time and burden,
reimbursement for incurred expenses, or an appreciation-based token reward. 24 In the
present research, we focus on two factors that can inhibit volunteering for a trial that can be
influenced by a financial incentive. One factor is the participant perception of the risk that
participation entails, with higher-risk studies calling for greater financial incentive.9:25:26
Participant burden is the second factor we believe is important in setting the size of a
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financial incentive, including negative factors (e.g., risk, burden) associated with the study
that all participants will experience.2”

The Recruitment Innovation Center, funded by the National Center for Advancing
Translational Sciences, focuses on developing innovative, informatics-driven approaches and
evidence-based recruitment solutions to minimize or prevent issues that hamper successful
trial completion. We undertook the current project to enhance the collective evidence

base regarding optimal approaches to determining financial incentives. The current two-
component study was designed to test our ability to develop and deploy an information
gathering tool to support decisions on budget for recruitment in the real world, empowered
and informed by participants sharing their insights and values on a range of situations. We
share lessons learned and plans for extension to actual trials.

Our goal in the current work was to develop an evidence-based framework to gather input

on expected financial incentives from the perspective of potential clinical trial participants.
Our ultimate vision is to create an operational model for distilling relevant information about
clinical trial expectations into lay language, then asking lay individuals representing the
anticipated population of trial participants to provide input on their willingness to join the
trial based on numerous factors, including financial incentives.

Our initial efforts in this relatively unexplored area required two sub-studies. First, we
needed to ensure we could adequately capture meaningful input from individuals regarding
self-reported feelings of unpleasantness or undesirability. To accomplish this, we deployed
a survey requesting input on a broad range of negative life events (Anchoring Survey). This
approach enabled use of the resulting data to build context that we could later employ as a
frame of reference (i.e., an anchoring dataset) for understanding participant evaluations of
the risk/burden of activities related to potential clinical trial participation, by comparing the
relative risk/burden of study activities with risk/burden of various negative life events.

Next, we used experimental vignettes to gauge whether participants’ assessment of the
impact of financial incentive levels varied by perceived risk and/or burden associated with
common study activities (Vignette Experiment). In the present study, we did not differentiate
between risk (e.g. potential adverse effects) and burden (e.g. time, travel expenses) since
they are heavily confounded in real life but label our combined variable as risk/burden to
represent these interrelated concepts.

Appendix A and B include the survey instruments used in the Anchoring Survey and the
Vignette Experiment. All data were collected and managed using the REDCap (Research
Electronic Data Capture) secure web-based data collection platform hosted at Vanderbilt
University Medical Center.28 Both substudies were reviewed and approved by the Vanderbilt
Institutional Review Board as exempt research (IRB #181223 and #191118).
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Participants

Participants for both surveys were drawn from ResearchMatch, a national, non-profit,
volunteer-to-researcher matching platform which includes a community of more than
150,000 volunteers.2? In both surveys, we asked individuals to self-report a brief set of
demographic characteristics including race and ethnicity, sex, annual household income, age
group, and educational attainment.

Anchoring Survey

Our objective for the Anchoring Survey was to collect responses from a diverse population
of respondents regarding their evaluation of the unpleasantness or negativity of various
events of daily life, to enable anchoring in the Vignette Experiment by comparing
participation in trial to these negative life events. Our initial selection of negative life

events was reviewed by the Recruitment Innovation Center Community Advisory Board
(CAB), a group of community members representing various geographic regions and diverse
communities across the U.S. who provide feedback on recruitment and retention issues. The
CAB encouraged us to add events from the Urban Hassles Scale.30

Our final selection of events were drawn from multiple sources, including the Kanner
Hassles Scale,3! the Urban Hassles Scale,30 as well as items reflecting a range of common
clinical trial procedures and health-related events. We presented the items in random order.
We limited the list of life events to a total of 68 to balance a diversity of event types and
range of negativity, while not being burdensome on the respondent; the survey was estimated
to take 10 minutes to complete. The survey included an equal mix of high, medium and

low negative events. Respondents were asked to rate the unpleasantness or undesirability for
each event using a five-point scale, ranging from 1, not at all bad, to 5, extremely bad.

For the Anchoring Survey, we sent invitations based on demographics collected by
ResearchMatch, focusing on those demographics that might be most related to financial
incentives. These included sex (male/female), age (< 40 or > 40) and race (White, Black

or African American, and a pooled group of the remaining self-reported race categories
available in ResearchMatch (American Indian or Alaska Native, Asian, Native Hawaiian or
other Pacific Islander, Multiracial, or Other)). Our target sample size was 600 respondents
and invitations were sent in waves to balance responses among the demographic categories.
Participants in this first survey had the option to enter their names into a drawing, with 20
participants selected at random to receive a $50 Amazon gift card.

Vignette Experiment

In our second phase, we gathered participant perspectives on issues related to incentives

for study participation using the experimental vignette method.32 Our goal was to develop
a replicable survey model capable of creating ‘likelihood of participation’ versus ‘incentive
amount’ estimate curves (Figure 1) for any given research vignette by surveying individuals
matching the general population of interest for a research study.

Creating a ‘real world” methodological model to support this framework required additional
considerations. First, it was necessary to constrain the offered payment amounts to a
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reasonable range (e.g., lowest offered amount = $0; highest offered amount = $Max).
Determining the amount of payment for volunteering in the studies presented in the
vignettes was informed by reviewing real world studies via ClinicalTrials.gov33 and
available internal and external®* compensation materials. Next, it was important to choose
discrete incentive amounts within that reasonable range for each vignette/incentive to allow
meaningful point estimates from the population (e.g., probability of participation at any
given offered amount = mean number of positive responses from the group of individuals
offered that given amount during the survey process).

Given our goal in this project to create a generalizable methods framework to support
any study where a clear vignette can be written and a population of representative study
participants can be identified, we wanted to test the model on multiple vignette types
representing common study activities. We asked three experienced research coordinators
to brainstorm and define five separate common domain areas (e.g., having a radiologic
procedure) and within each domain area define a ‘low concern’ scenario (e.g., the new
medication has no known side effects) and a “high concern’ scenario (e.g., the new
medication is known to frequently induce nausea). We then worked to describe each

low and high risk/burden vignette for each of the five domains in lay language suitable
for presentation. We intentionally designed these scenarios to represent common study
procedure descriptions to facilitate generalizability and to allow respondents, including
those with and without medical conditions, to evaluate risk/burden. We further refined the
vignettes using feedback from the CAB and the Recruitment Innovation Center team.

Realizing that realistic incentive amounts would be dependent on perceived risk and/or
burden for each domain, we asked study coordinators to suggest a reasonable amount of
payment for each high and low risk vignette based on historical experience with active
research studies, using the resources described above. Table 1 provides a listing of each
vignette domain, lay language for both low and high vignette descriptions, and the financial
incentives suggested by our research coordinator team.

A final consideration was to select a population of interest and define a total number

of participants required to test all vignettes (both high and low versions) across a
representative range of incentives offering amounts designed to match each vignette domain.
For generalizability, we wanted to ensure a reasonable representation of study participants
based on common diversity criteria, including by gender (male, female, other), race (White,
Black, other), and self-reported household income (< $65K, > $65K). We chose a nominal
target of at least 10 participants to create a probability of participation at any given offered
compensation amount for any given vignette descriptor (Figure 1) and tried to balance

the invitation of participants in a manner that ensured we were representing race, gender,
income in all price levels in all vignettes.

To reduce the number of overall participants needed to help inform our study, we presented
each participant with all five vignette scenarios in random order, ensuring that all were
drawn from either the ‘low’ or ‘high’ domain version for any given participant. Thus,

the design treated risk/burden as a between-subjects variable while type of vignette was a
within-subjects variable.
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Given we were looking for coarse separation statistics and participation prediction
directionality rather than fine-grain planning estimates, we chose to calculate and offer 11
discrete price points for each vignette domain area (regardless of low/high variation), using a
simple linear formula to calculate offered price points where price point 1 (PP;) was $0 and
price point 11 (PP11) was $Max (determined by doubling the reasonable amount for each
high risk/burden vignette, as suggested by coordinators and recorded in Table 1), with each
of the intermediate price points calculated using the simple equation: PPy = (N-1) * $Max /
10.

To ensure representation of the various demographic combinations, we created a lookup
table structure coded to include each desired representation permutation (female, male,
other | Black, White, other | low-income, high-income, no answer-income), then generated
permutation representation for our target pool of potential participants. Next, we wrote

an R-script to create vignette high/low representation (alternating low/high for each full
demographic profile, using the permutations noted above, to ensure balanced representation
across demographics as the study progressed), randomized ordering (sampling from 1-

5 with no replacement), and per-vignette price-point randomization (random sampling

bin from 1-11 with no replacement) with full assignment and recording for each future
participant represented in the randomization lookup table. This lookup table was consulted
programmatically within REDCap after demographics were collected on screen 1 of the
Vignette Experiment to provide: 1) participant-specific high/low classification for use across
all five offered vignette domains; 2) randomized presentation ordering of vignette domains;
and finally, individual offering prices for use after presentation of a specific vignette. Once
a specific demographic permutation was used, the action was recorded so that the ‘next
participant with this demographic profile’ was assigned a new ordering + price point set of
permutations. Thus, each participant received a “personalized” random order of vignettes.

For deployment of the Vignette Experiment, we extended basic functionality of REDCap to
perform special randomization functionality specific to the goals of this project. Extended
functionality included storage and utilization of the pre-prepared lookup table used to inform
vignette presentation order and per-participant incentive amounts for each vignette. The
External Module code is available in GitHub.3®

For each vignette, survey respondents were presented with an incentive amount as described
above and first asked to indicate whether they would participate in the study (yes/no) and
rate the amount of burden (time/effort) to join the study (scale: 1 not at all a burden —5 an
extremely large burden). Next, we asked them to rate the amount of perceived discomfort or
inconvenience associated with participation in the study (scale: 1 not at all bad — 5 extremely
bad); this was the same question asked in the Anchoring Survey. We used this data to

anchor the abstract mean score for each vignette to the ratings of a real-life event from

the Anchoring Survey. Our analysis identified the items that Anchoring Survey respondents
rated closest (above and below) to the mean score found in the Anchoring Survey.

We also asked respondents to select from a pre-selected set of options the biggest perceived
risk for taking part in the study (see Appendix B for response options), where available
options included appropriate and inappropriate choices for each vignette to estimate
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respondents’ ability to discern the most significant risk in each scenario. During analysis,
we coded these responses for each vignette correct, incorrect, or whether the respondent
checked the no risk category. Finally, we asked them to rate how bad the biggest risk they
selected was (scale: 1 not at all bad — 5 extremely bad) and rate the likelihood of the biggest
risk they selected happening (scale: 1 not at all likely — 5 extremely likely).

We estimated that the survey would take approximately 10 minutes to complete. After
completing the survey, respondents also had the option to enter their names into a drawing
for a $50 Amazon gift card, with 15 participants selected at random to receive a gift card.

Data analysis:

For the Anchoring Survey, the sample size of 600 was intended to include approximately 50
responses in each of the eight potential demographic combinations (male or female; age <
40 or > 40; race White or African American); while we sought responses from all race and
ethnicity groups available in ResearchMatch, we did not include a specific sample target for
the others beyond these two. We employed descriptive statistics to summarize characteristics
for each of the 68 negative life events (mean, standard deviation, minimum, maximum). To
assess individual item bias by the five demographic variables, we employed non-parametric
tests to look at all the items at once, as many of the items were not normally distributed.

To evaluate differences in total item means based on demographics, we conducted one-way
ANOVA. We used a Bonferroni corrected threshold for significance of p < 0.00014 (0.05/
(68*5)).

The sample size for the Vignette Experiment was designed to provide a minimum of

10 participants per price point cell for each low- and high- risk/burden vignette. Given
participants were randomized to receive either all low- or all high- risk/burden vignettes with
randomized price points for each of the presented vignettes, we realized the randomization
process could lead to some imbalance in individual price points as the study progressed.
Given this, we doubled our recruitment target goal to sample 440 participants (20
participants * 11 Price points * 2 Burden Levels).

The primary null hypothesis was that there is no statistically significant association between
offered financial incentive and self-reported willingness to participate in the study. For the
univariate analysis, a chi-square test was used for the nominal variables, a chi-square for a
trend was used for the ordinal variables.

Loess smoothed curves were used to examine the effect of incentive amount on study
participation rate for each vignette type and vignette level of risk/burden. Logistic regression
models were used to assess the impact of factors on participation in a study for each of the
five vignettes. The factors included in each model were vignette level, price, race, income,
gender, and age. Odds ratios were computed to display the likelihood of participating in
various vignettes bases on these factors. Results from these models were used to determine
the strongest drivers of participation within each vignette. Analyses were conducted with R
(version 3.6.1) and IBM SPSS (version 26).
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Anchoring Survey

We sent a total of 17,235 invitations in waves to ResearchMatch volunteers, receiving 724
expressions of interest. From this pool, we received responses to the Anchoring Survey from
643 participants for a response rate of 89%; demographic characteristics are summarized

in Table 2. For this framework proof of concept work in the Anchoring Survey, we were
interested in broad representation of the general population rather than the ability to discern
subpopulation differences.

Almost all respondents (=637, 99.1%) completed all 68 items on our negative life events
survey; two respondents had no valid responses. As illustrated in Figure 2, mean participant
responses to the 68 items indicated that participants were able to interpret and answer the
questions in ways that distinguished the relative risk/burden of the items in an expected
manner, as reflected in both directionality and smoothness of mean response rate. Examples
of the events with highest-rated risk/burden (mean+SD)) included “losing your home in a
fire” (4.72+0.68), “getting into a major car accident (with injuries)” (4.5+0.76), and “not
having enough money to pay for housing” (4.47+0.79). Items rated in the mid-range for
risk/burden (meanSD) included “having stitches done” (2.43+1.01), “getting sick with a
cold” (2.37£0.88) and “having a family member with minor health problems” (2.34+0.89).
Examples with the lowest-rated risk/burden (mean+SD) included “taking out the trash”
(1.14+0.44), “having an eye exam” (1.14+0.46), and “having your blood pressure taken
(1.1340.51).

We saw few differences in responses across demographic stratification variables. We found
no significant differences in total item mean scores by sex (F(1, 623)=0.192, p=0.662),
income (F(8, 567)=1.951, p=0.051), or age (F(4, 625)=2.012, p=0.091). After removing the
two lowest categories of education, with one respondent each, results indicated that those
with some college tended to rate items as more stressful (mean 2.51) compared to those
reporting an advanced degree (mean 2.37, p=0.012). In a subgroup analysis by race (which
combined respondents selecting more than one category (n=78) into a new single multiracial
category, and excluded those who selected “None of these fully describe me” or “Prefer

not to answer”), we found that Black respondents rated items as more stressful (mean 2.53)
compared with White respondents (mean 2.35, p=0.001).

Vignette Experiment

We sent a total of 10,001 invitations in waves to ResearchMatch volunteers, receiving 579
expressions of interest. From this pool, we received responses to the Vignette Experiment
from 534 participants, for a response rate of 92%; Table 3 summarizes the demographics

of this sample. Table 4 shows the results based on participants’ responses to each vignette.
The results are presented in the low and high risk/burden pairs of vignettes. Overall, these
results were concordant with expected directionality. The presented average dollar incentive
for each pair of vignettes was equivalent as designed.

We expected that a higher percentage of respondents would agree to participate in the low
risk/burden vignette than the high one (Figure 1). This expectation was confirmed for all
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the vignettes except for the vignette dealing with sleep, for which a similar proportion
of participants indicated willingness to participate for both the high- and low- risk/burden
version of this vignette.

Among mean rating of risk/burden each respondent provided for each vignette, all the
high vignettes were rated as significantly higher in risk/burden than the low vignettes.
Mean ratings of how bad the risk/burden was perceived were significantly different for all
vignettes between the low- and high-risk/burden version, with the exception of the sleep
vignettes.

We asked respondents to identify from the list which was the biggest risk in taking part

in the study. Vignettes appeared less successful in communicating the type of risk to the
respondent; a large percentage of respondents reported no risk, though the vignettes each
included some amount of risk. In all vignettes, however, the percentage of respondents
stating “no risk” percentage was significantly lower in the lower risk/burden vignettes, with
the exception of the sleep vignette.

All the high risk/burden vignette risks were rated as more likely to occur than the low risk
event, except for the keeping notes vignette, for which the low and high risk events were
rated as similarly likely to occur. As expected, respondents thought that the high risk/burden
vignettes were more unpleasant (bad) than the low vignettes.

To aid in framing the risk/burden of the vignettes, we analyzed similarities between the
ratings of unpleasantness provided in the Vignette Experiment with the data collected in

the Anchoring Survey, comparing the average rating from the Vignette Experiment with

the nearest lower and higher rating from the Anchoring Survey. The vignette with the
highest negative value was cutting a muscle causing a lot of pain monthly for three months.
Participants’ mean rating of the risk/burden of this vignette compares with the events in the
Anchoring Survey of breaking your arm or severe nausea. This vignette also had the lowest
volunteering rate (27%). The mildest vignette was wearing a sleep monitor on your wrist for
30 days and charging every day. This had the highest volunteering rate of 87%. Participants’
mean rating of the risk/burden of this vignette was comparable to events in the Anchoring
Survey of getting a flu shot or a finger stick for a blood draw. In summary, the data strongly
confirm our design that the high risk/burden vignettes be perceived as more burdensome,
riskier, and unpleasant than the low risk/burden vignettes.

Logistic regression models assessing the relative influence of various independent variables
on study participation showed that in every case, with the exception of the sleep study,
vignette risk/burden level (high/low) had the strongest effect on odds of participation. Figure
3 illustrates the adjusted effects, including directionality and effect size, of each subject
level predictor on odds of participation for each vignette. In every vignette, the incentive
price point offer was also important in decision making regarding study participation.
Considering the demographic variables, males and African Americans were more prone

to agree to participate in a drug study, as compared with females and non-African American
respondents. Other than those observations listed above, we saw no differences in predictive
power by gender, race, age, or income level.
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Complementing the analysis of directionality and effect size represented in Figure 3, Figure
4 illustrates the most important drivers of participation within each vignette. The figure
includes the highest ranked factors at the top of each graph, with those below reflecting
decreasing order of rank to indicate relative weight on participant decision making. Incentive
amount and vignette risk level (high/low) were the most influential drivers of participation

in all vignettes, with the exception of the sleep study. In the sleep vignette, incentive price
predominated over all other factors; in this vignette type, age was the second most important
driver, and risk was the third in importance. Overall, we did not find interaction between
price and self-reported income to be a key factor in decision to participate.

Figure 5 illustrates the effect of incentive price on participation by high/low vignette level,
showing a gradual increase in participation with increasing price point for all vignettes. We
observed generally lower participation for all high-risk vignettes with the exception of sleep,
which approached 100% at upper price bounds for both vignette risk levels. For the low
risk/burden vignettes, likelihood of participation approached 100% toward the upper bounds
of final price in all vignettes. In the high risk/burden vignettes, at upper bounds of final price
the likelihood of participation approached 50% for the drug and the CT vignettes, 25% for
the muscle biopsy scenario, and 75% for the diary.

Figure 6 shows the effect of incentive price on risk perception by high/low vignette level,
indicating no notable effects of price on perceived risk/burden of the vignettes with the high
risk version of each vignette perceived as higher risk/burden even as price increased.

Discussion

In this two-component project, we demonstrated that we are able to create and test an
approach for contextualization of risk to aid in the determination of the amount of financial
incentive appropriate for various study characteristics. By combining participant ratings of
negative life events in the Anchoring Survey with more granular participant assessment of
risk and financial incentives specific low and high risk/burden research scenarios in the
Vignette study, we have developed a methodology and framework that, when further refined,
can be used to inform participant compensation advice for new studies. This framework
for assessment of financial incentives related to risk/burden level could thus be a powerful
tool for the Recruitment Innovation Center and others advising clinical trial investigators
on participation incentive amounts for specific studies and research populations. Use of
this framework to gather information directly from potential participants related to specific
clinical trials will allow us and other investigators to design study-specific approaches to
incentives that demonstrate an intentional approach to respect for participant perspectives
and for the value that they contribute by participating in a trial.

The data yielded by the Anchoring Survey made us confident in our ability to ask questions
appropriately and gather information from a sample similar to potential research participants
based on perception of risk/burden. Given the organization of mean participant ratings
corresponding with the wide range of negative life events, the Anchoring Survey results
helped us understand and contextualize responses in the Vignette Experiment.
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We noted some significant differences in ratings of burden between categories based on
demographics, for example the effects of race and sex on ratings within the drug vignette
experiment. While our study was not powered to detect overall subgroup differences, we
were successful in achieving reasonable representation of key demographic characteristics.

Results of the Vignette Experiment showed the expected directionality of participant

rating of risk/burden in all cases. Price (i.e., financial incentive amount) and vignette
risk/burden level were key drivers of respondents’ agreement to participate in four of

the five vignettes, supporting our belief in the important connection between these two
characteristics in the overall path to recruitment success. The general preference for higher
amounts of financial incentive is concordant with other assessments of participant decisions
related to hypothetical research scenarios.17:36 Further, we note that results suggested that
increasing amount of financial incentives did not unduly sway participants toward agreeing
to participate in a hypothetical studies with disregard for risk level, as the overall rate of
participation was noticeably lower for the high vs. low risk scenario, even at the highest
incentive amount, for four of the vignettes.

A concern raised by the use of financial incentives for trial participation has been that large
incentives could potentially provide undue influence to participate even when a trial was
not in the best interest of an individual 2437 We did not see evidence of undue influence

in responding to any of our vignettes. Specifically, we found no relationship between the
size of incentive and ratings of risk/burden or interaction of income and incentive with
stated willingness to participate. Further, this data suggests that participant income was not
the main driver of willingness to participate in the various vignettes at the assigned price
points. These findings are concordant with our previous exploration of “return of value” as
an approach to recognizing and respecting the contributions of research participants, which
found that financial incentives were valued but consistently ranked below other potential
research benefits from all demographic subgroups.1

Mean ratings of perceived risk/burden were significantly different between the high and low
risk vignette versions for four of the five vignettes, suggesting that participants were able
to differentiate overall risks. The analysis did, however, detect some noise in participants’
selection of the biggest risk for each vignette, with lower than anticipated proportions

of respondents selecting the correct risk for many of the vignettes. Some have suggested
previously that many participants may not understand the risks of studies, in proportions
roughly similar to those we observed in the current work. For example, a review of 23
studies found that in 14 studies, less than 50% of the participants could identify risks or
side effects.38 In an interview study with input from 155 participants in 40 different clinical
trials, almost 25% reported no risks or disadvantages to study participation despite being
explicitly asked about these issues.3? It is also possible that this represents survey fatigue,
suggesting that in future implementations of the framework we will need to further explore
these issues.

Participant responses to the sleep study were noticeably different than the other vignettes,
with no signal related to participation or unpleasantness for high vs. low risk and other
similarities suggesting that participants perceived negligible differences between the two
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versions of this scenario. This may be attributable to not enough distinction between the
high and low risk study activities, generally low perception of risk related to the sleep
vignette activities, or other nuances in the way participants perceive risk related to this kind
of research. For example, previous research into participant opinions regarding sleep study
procedures indicates some conflicting data, finding preference for wearable monitors over
lab sleep studies among some,*? while others express concern about potential discomfort
with actigraphy and the accuracy of its data.*! Future work that evaluates participant
preferences in the context of specific “real world” research studies will facilitate deeper
understanding of factors driving participation in studies involving sleep-related procedures.

While a previous study exploring participant perceptions of hypothetical research scenarios
found that increasing the amount of financial incentive seemed to lead to increased
perception of risk and associated vigilance,® our analysis did not reveal a notable effect

of increasing price on increasing perception of risk, suggesting that this important issue
remains open for further research.

We acknowledge several limitations of the current work. Response rates were low, though
similar to other online surveys using ResearchMatch and other similarly broad invitation
measures.*2-45 We are also unable to assess how well the results of the vignette responses
will translate to real-world decision making. For example, behavioral economics theory
suggests that survey research offering a set of alternatives, such as we did with these
experimental vignettes, can result in “hypothetical bias,” in which preferences expressed in
the survey do not accurately reflect real-life choices.*6 While there are great advantages to
using real life studies as used by Halpern et al.,?, in contrast to vignettes, there are also
major logistic and cost issues in implementing what has been called Study Within A Trial
(SWAT) method; these methods are being refined and may present a more practical option
in the future.#’ Response to a hypothetical scenario may be different from a participant’s
judgment of risk/burden when considering enrollment in a real-world study, where a more
complex decision will involve additional details such as study purpose, multiple procedures,
and other context.

Moreover, internal motivators among participants such as altruism may be more powerful
than money in driving research participation, so an extrinsic incentive such as monetary
compensation could unintentionally backfire by decreasing intrinsic motivation. A financial
payment could also decrease the perceived pro-social value of volunteering, as potential
participants may believe their ‘good deed’ is devalued by accepting a cash reward.*8 For this
study, we believe offering of a minor financial incentive in our surveys, in the form of a
chance to win a gift card, introduced minimal bias related to incentives but we cannot rule
out some effects on results.

The community from which our survey populations were drawn may have introduced
selection bias. ResearchMatch participants are very likely to think favorably about
biomedical research and are more likely to be familiar with requests to participate in

studies based on information similar to what the vignettes provided. Our sample also was
weighted toward higher education levels, though our methods for optimizing readability and
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simplifying choice options likely minimized the impact of this factor. While ResearchMatch
also includes both healthy volunteers and individuals reporting various medical conditions,
we did not query participants’ medical status during the invitation process, and thus cannot
assess any differences between groups by condition. Further work in the context of specific
studies will explore these issues. Given that the purpose of this study was to develop a
framework and not necessarily to find optimal compensation amounts for generalized study
components, we felt the risk of selection bias issues was minimal.

Respondents in the Anchoring Survey may have also been asked to participate in the
Vignette Experiment. We considered this risk but decided not to exclude Anchoring
Survey participants from being invited to the Vignette Experiment, as the questions asked
in the second survey were significantly different and there was a reasonable washout
period between the surveys that reduced any likelihood of Anchoring Survey participants
remembering any detail of the questionnaire or study intentions.

Regarding sizing of financial incentives, we cannot distinguish between ‘near’ adjoining
dollar amounts within the span of prices included. Here, we were looking first at
distinguishing between low/high vignettes and between very small and very large (but
realistic) dollar amounts for the same vignette. We focused on exploring the functional
relationship between risk/burden and amount of financial incentive, rather than finding the
“ideal” incentive amount for each type of research. Future work will need to further explore
using this technique to make more precise estimates of appropriate financial incentives
amount.

We also note missing data issues for unpleasantness variable in the vignettes, which affected
a random proportion of the vignette responses due to a technical issue. Because of the way
we designed operational components of the survey implementation, for any given vignette
domain (high and low), about 20% of respondents were not asked the unpleasantness rating
question; this was randomly distributed so represents a power issue but not a bias issue.

Conclusion and Next Steps

Our intent in this two-component study was to create a technically sound framework for
finding specific patient populations and asking them to help inform participant financial
incentives for a specific vignette. We established this framework and, using the experimental
vignette method, demonstrated that these methods can distinguish between high/low risk and
between vignette domain types, and discerned directionality of relationship between amount
of financial incentive and willingness to participate. Future plans within the Recruitment
Innovation Center are to apply this evidence-gathering tool in the context of a real-world
study, including finding a representative study population, developing vignette components
for that specific study, and exploring expected participation rate based on varying financial
incentive. This will allow further refinement of the framework in support of helping research
teams establish realistic financial incentives for any study and study population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:

What We Expected to Find. Estimating effects of incentives on participant agreement to
participate in a study.
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Figure 2: Participant ratings for negative life events.
The rating scale for these events ranged from 1, not at all bad, to 5, extremely bad. Dots

represent mean rating for each item, with bars illustrating the standard deviation.
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Figure 3: Predicting study participation by vignette.
Odds ratios and 95% confidence intervals from logistic regression models are illustrated for

various factors affecting study participation in each vignette.
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Figure 4: Key drivers of participation in each vignette.
The panels illustrate the relative importance of factors associated with participation for

each vignette as measured by logistic regression model chi-square statistic. The left y axis
indicates the variables of interest; the x axis indicates the importance of the variable based
on the chi-square minus degrees of freedom (df); and the right y axis indicates the chi-square

p values.
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Figure 5: Effect of price on participation, high vs. low vignette level.
Loess smoothed curves illustrate the effect of incentive amount (Final Price) on study
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participation rate for each vignette type and vignette level.
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Price vs. Perceived Burden/Risk: "Keep Daily Notes"
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Figure 6: Effect of price on perceived risk, high vs. low vignette level.
Loess smoothed curves illustrate the effect of incentive amount on perceived study risk/

burden for each vignette type and vignette level.
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Table 1:

Overview of the Five Vignettes Employed in the Vignette Experiment

Page 23

Vignette Risk/ Vignette details Reasonable
type burden amount for an
level incentive

You will keep daily notes of how much water you drink for one week. You will need to $10
Notes Low make only one clinic visit to go over your notes with a staff member.

You will keep daily notes of drug use and sexual activity for 3 months. You will make a $25/month (total
Notes High clinic visit each month for 3 months to go over your notes with a staff member. $75)

You will take a safe drug once a day for one week. You may have slight dry mouth as a side | $5.00/dose (total
Drug Low effect of the drug. $35)

You will take a safe drug twice a day for a month. You will probably feel very nauseated $5.00/dose (total
Drug High (sick to your stomach) as a side effect of the drug. $300)

You will have one chest x-ray. The amount of radiation from this x-ray is very low. It is $25

same amount of radiation that most people in the country get in 10 days. You will need to
Xray/CT Low make only one clinic visit.

You will receive 3 chest CT-scans. A CT-scan uses a series of x-rays to create pictures of $55/scan (total

your bones, organs, and other tissues. These 3 scans will expose you to the same amount of | $165)

radiation that most people in the country get in 5 years. You will have to get the CT scan
Xray/CT High every 4 months for a year.

You will have one tube (3 teaspoons) of blood taken from your arm. You will need to come | $25/draw (total
Blood/ into the clinic once a month for 3 months to have your blood draw. Like most blood draws, $75)
Muscle Low this could cause you a little pain or stress.

You will have a cut made to get a small amount of muscle tissue from your thigh. This is $100/biopsy (total
Blood/ a very painful procedure that may leave a small scar. You will have to get this done at the $300)
Muscle High clinic each month for 3 months.

You will wear a sleep monitor on your wrist. The monitor fits like a watch. You will have to | $80
Sleep Low wear it every night for 30 days. The monitor must be charged every day.

You will spend the night in a clinic for a sleep study. During the visit, a staff member $200

will attach tubes and wires on top of your skin. This is done so that body activities can be
Sleep High measured while you sleep. You will probably lose several hours of sleep during the visit.
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Table 2:

Respondent demographic data, Anchoring Survey (n=643)

Characteristic N (%)

Age
18-29 74 (11.5)
30-49 242 (37.6)
50-64 210 (32.7)
65-74 75 (11.7)
75 and older 29 (4.5)
Prefer not to answer 1(0.2)
Missing 12 (1.9)

Sex
Female 314 (48.8)
Male 310 (48.2)
Other 3(0.5)
Prefer not to answer 3(0.5)
Neither 1(0.2)
Missing 12 (1.9)

Race/Ethnicity *

American Indian/Alaska Native 47 (7.3)
Asian or Asian American 78 (12.1)
Black, African American, African 211 (32.8)
Hispanic, Latino, Spanish 46 (7.2)
Middle Eastern, North Africa 7(1.1)
Native Hawaiian, other Pacific Islander 5(0.8)
White, Caucasian 281 (43.7)
None of these fully describe me 30 (4.7)
Prefer not to answer 16 (2.5)
Missing 12 (1.9)
Highest level of education
Grades 5 — 8 (Middle School) 1(0.2)
Grades 9 - 11 1(0.2)
Grade 12 or GED 48 (7.5)
College 1 - 3 years 153 (23.8)
College 4 years or more 207 (32.2)
Advanced degree 217 (33.7)
Prefer not to answer 4 (0.6)
Missing 12 (1.9)
Household income
Less than $10,000 27 (4.2)
$10,000 — $24,999 58 (9.0)
$25,000 — $34,999 63 (9.8)
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Characteristic N (%)
$35,000 — $49,999 82 (12.8)
$50,000 — $74,999 119 (18.5)
$75,000 - $99,999 73 (11.4)
$100,000 — $149,999 92 (14.3)
$150,000 — $199,999 34 (5.3)
$200,000 or more 20 (3.1)
Prefer not to answer 63 (9.8)
Missing 12 (1.9)

Key:

*
numbers do not tally as participants were able to select more than one answer in this category
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Respondent demographic data, Vignette Experiment (N=534)

Characteristic N (%)
Age (534 responses)
18-29 98 (18.4)
30-49 131 (24.5)
50-64 124 (23.2)
65-74 138 (25.8)
75+ 39 (7.3)
Prefer not to answer 4(1)
Sex (534 responses)
Female 295 (55.2)
Male 235 (44.0)
Neither 3(0.6)
Prefer not to answer 1(0.1)
Race/Ethnicity (534 responses)
American Indian or Alaska Native 1(0.2)
Asian or Asian American 1(0.2)
Black, African American, or African 163 (30.5)
Hispanic, Latino, or Spanish 11 (2.1)
Middle Eastern or North African 1(0.2)
White or Caucasian 346 (64.8)
None of these fully describe me 7(1.3)
Prefer not to answer 4(0.7)
Education (534 responses)
Grades 9-11 4(0.7)
Grade 12 or GED 25(4.7)
College 1-3 years 170 (31.8)
College 4 years or more 169 (31.6)
Advanced degree 163 (30.5)
Prefer not to answer 0.01(3)
Income (533 responses)
<$35,000 128 (24.0)
$35,000-$64,999 127 (23.8)
$65,000 — $99,999 125 (23.5)
>$100,000 115 (21.6)
Prefer not to answer 38(7.1)
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