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Abstract

There is growing public demand that research participants receive all their results regardless of 

whether clinical action is indicated. Instead of the standard practice of returning only actionable 

results, we propose a reconceptualization called “return of value” to encompass the varied ways in 

which research participants value specific results and more general information they receive 

beyond actionable results. Our proposal is supported by a national survey of a diverse sample, 

which found that receiving research results would be valuable to most (78.5%) and would make 

them more likely to trust researchers (70.3%). Respondents highly valued results revealing genetic 

effects on medication response and predicting disease risk as well as information about nearby 

clinical trials and updates on how their data was used. The information most valued varied by 

education, race/ethnicity, and age. Policies are needed to enable return of information in ways that 

recognize participants’ differing informational needs and values.

Introduction

There has been considerable debate about whether or not to return individual research results 

to participants. Because the purpose of research is to generate generalizable evidence and 

not to guide individual clinical care or health management, researchers historically have not 

been obliged to return individual results. Views on this have evolved, due to the increasing 

availability of genetic tests results as well as public demands for access to personal data.1–3 

However considerations on whether or not to return results have largely focused on whether 

the results would impact clinical decision making. Little regard has often been paid to 

participants’ perspectives on the personal utility of the results.

Concerns about the validity and usefulness of research results is considered a primary reason 

for not returning results to participants.4–6 There is also concern for potential risks of 

returning results including the costs and burden of subsequent clinical evaluations, potential 

harm due to unnecessary procedures, emotional stress to the participant and family when 

results are uncertain, and privacy breaches.1,4,7 Primary care physicians may also be 

burdened with the responsibility of explaining research results of unclear significance.8 

Consequently, many researchers have not returned results unless a clear and urgent action is 

warranted (duty to warn9 or inform) or the results can be easily interpreted and acted upon. 
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Lack of training in how to effectively communicate results and limited resources to share 

results also contribute to researchers’ hesitance to return results.4

Public perceptions on who owns data10 and views that participants should be partners in 

research11 have called into question practices on return of results. Mounting evidence shows 

that participants want to learn their individual research results and that results are of value 
regardless of whether action is recommended.12 These findings helped inform a 2018 report 

from the National Academy of Medicine,4 which urges researchers to reconsider policies 

that limit participant access to research results and calls for more evidence on participants’ 

perspectives of what results are of value.

We propose the re-conceptualization of the return of results practice as “return of value,” to 

encompass ways in which participants may perceive benefit from myriad types of 

information. Use of the term “value” is deliberate and novel in this context and builds on 

evidence regarding personal value to individuals, which is distinct from financial value.13 

This study intends to better understand how participants’ perceive value of different types of 

information, shifting focus from results deemed useful by researchers to what participants 

care about and what they might benefit from receiving. Our overarching goal is to inform 

recommendations for researchers seeking best practices in providing value to participants. 

We also seek to inform policies that will enable the return of information to individuals with 

differing needs and priorities.

Methods

Survey Development

We developed a conceptual framework for return of value. This framework hypothesizes 

relationships between contextual effects (i.e., socio-economic, political, cultural, and 

geographical factors), influencers of participants’ values, and types of information that could 

be returned to research participants.14 The framework represents a synthesis of our review of 

existing literature on return of results.15 The framework was refined (Appendix Exhibit 

A1)16 using feedback from a diverse group of 125 individuals elicited during 15 Community 

Engagement Studios17 held in locations around the U.S. between April and October 2016.14

The survey (see Appendix Exhibit A2)16 incorporated the value-related concepts reflected in 

the conceptual framework, studio discussions, and the literature, including clinical results as 

well as access to non-clinical information. The opening questions explored participant 

experiences and expectations regarding return of results and related concepts (e.g., trust of 

researchers) using yes/no/not sure response options. Using a 7-point scale, participants were 

then asked to rate the perceived value of receiving lab tests, survey results, physical 

measurements, risks related to behaviors, genetic risks, pharmacogenomics, ancestry, and 

genetic traits. In addition to these types of data, participants also rated the value of 

information, not results, including access to medical records, clinical trials nearby, updates 

on how researchers used their information, comparisons to “people like me”, and 

opportunities to network with “others like me”.
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Participants were also asked to rate which particular item would be the most and least 

valuable to them in an effort to discriminate among those items that might cluster based on 

ratings. To assess perceived value among less tangible types of research-related information, 

we did not include monetary compensation as an option among the choices for least and 

most valuable information types. Participants’ views on whether research results should be 

returned to participants and whether return of results would impact trust in researchers and 

willingness to participate in research were also assessed. The final survey included 29 

questions and was purposefully brief to minimize burden to participants. The Flesch-Kincaid 

grade level score for the final survey was 6.6. We intentionally aimed for a low readability 

level in an effort to ensure valid comprehension of the language and concepts regardless of 

educational attainment. This study was approved by Vanderbilt’s Institutional Review Board 

(IRB # 180237).

Recruitment and Survey Deployment

Recruitment efforts took place between March and September 2018 using two sampling 

mechanisms: the ResearchMatch volunteer registry and Cint, a national survey audience 

platform.18 We sought to include a diverse group of 2,500 participants aged 18 and older of 

any age, race, ethnicity, ancestry, ability, gender, income level, and geographical location. 

Our aim was to develop an authentic picture of individual perspectives and preferences, with 

particular interest in how they may align or vary across racial and ethnic groups often 

underrepresented in research. Because of this, respondent demographics were closely 

monitored throughout the survey period to allow targeting of invitation waves to less 

represented populations. Additional information about recruitment efforts including 

compensation are available in Appendix Exhibit A3.16

Survey responses were captured online via REDCap, a secure web application developed by 

Vanderbilt University.19 We calculated response rate for the overall sample based on surveys 

with a minimum of 75% of questions answered among those who received the survey.

Data analysis

We used descriptive statistics (e.g., counts, percentages, mean and standard deviation (SD), 

median) to analyze participant demographics and responses regarding perceived value of 

various types of information, including summarization across the entire sample as well as 

relevant subgroups defined by demographic characteristics (e.g., self-reported race and 

ethnicity, educational attainment). We also used the x2 test to explore any differences in 

ratings or selections among demographic subgroups.

We used one-way ANOVA to explore differences in perceived value by sociodemographic 

variables (gender, race, education, income, age) and x2 tests to assess differences in the most 

and least valuable types of information. Due to the large number of comparisons, we used a 

Bonferroni corrected p-value threshold of 0.000055 for statistical significance. All analyses 

are available in Appendix Exhibits A4–A10.16 Analyses were conducted using SPSS v.25.
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Limitations

Although we sought to recruit a sample reflecting the broad diversity of the U.S., we have 

small numbers of some populations including American Indians and Alaska Natives. We 

considered this in our analyses and would recommend that future studies specifically recruit 

those not well represented here. Our study is also at risk of selection bias because 

participants were recruited from existing platforms and the survey was only available 

electronically. We did, however, use sampling strategies to recruit a substantial number of 

racial and ethnic minorities as well as individuals with limited education and income. 

Additionally, this survey is not linked to a clinical study thus no outcomes are available 

related to perceived value of receiving actual information, though some in our sample with 

previous research participation may have used that experience to inform their responses. 

Finally, we did not provide information about the potential incompleteness or uncertainty of 

research results, which may have shaped participants’ responses. To maximize responses, 

especially among groups underrepresented in research, we did not attempt to communicate 

these complex terms and concepts.

Results

Response rate and respondents’ characteristics

Of the 5,218 individuals who were sent the survey, 48.9% responded. The 2,549 respondents 

included 60% women, 39% age 50 years or older, 58% racial/ethnic minorities, and 23% 

who had a high school education or less. Exhibit 1 shows the detailed sociodemographic 

characteristics of our sample. Respondents lived in 47 states, thus including a broader range 

of areas in the U.S. than that of previous investigations into return of results; see heat map 

based on respondent-reported zip codes in Exhibit 2.

Perspectives on the value of receiving research results

Most respondents indicated that receiving research results would be valuable (78.5%) and 

should be expected (71.7%), and would make them more likely to participate in research 

(72.4%) and trust researchers (70.3%). Respondents under age 50 years were more likely to 

volunteer for research if they were going to receive results (χ2 = 91.23, p < 0.000055), while 

African Americans were less likely to volunteer (χ2 = 104.05, p < 0.000055). African 

Americans and Hispanics/Latinos were more likely to trust researchers if they received 

research results (χ2 = 125.76, p < 0.000055; see Appendix Exhibit A4).16

Of the 647 respondents reporting that they had received research results previously, 65.5% 

(n=424) received results from a survey or a health assessment; 46.4% (n= 300) received lab 

results; 42% (n=272) received physical measurements (height, weight, blood pressure, etc.); 

16.4% (n=106) received genetic results; and 11.1% (n=72) received other types of results 

(see Appendix Exhibit A5 for comparisons of types of results received among different 

demographic groups).16 Free-text descriptions of other results included individual results 

(e.g., imaging, bone density, sleep studies), aggregate study data/results, comparison of 

participant data to others, and post-study unblinding of treatment group status (e.g., active or 

placebo); a small number of participants noted being notified of results requiring further 

clinical follow-up, such as a cyst, high intraocular pressure, or need to visit a cardiologist.
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The value of specific types of information

The types of information respondents rated the highest value (mean (SD); using a 7-point 

scale: 1 being “not valuable” and 7 being “very valuable”) were “information about how I 

may respond to medications based on genetics” 6.30 (SD 1.21), “how genetics may affect 

the risk of getting a medical condition” 6.28 (SD 1.26), “how my lifestyle affects my risk of 

getting a medical condition” 5.98 (SD 1.43), and “clinical trials of interest near me” 5.81 

(SD 1.47). Respondents assigned the lowest value to “how to connect with others like me in 

a study” 4.09 (SD 2.02), “my genetic traits” 5.29 (SD 1.78), “how my health and behaviors 

compare to others” 5.31 (SD 1.70), and “information from my medical records” 5.36 (SD 

1.77). See Exhibit 3 for average ratings of each item.

There were differences in perceived value among some demographic groups (see Appendix 

Exhibit A6 for all demographic comparisons),16 most notably when comparing by 

educational attainment (see Exhibit 3). Respondents with a college degree or more education 

assigned higher value to pharmacogenomics results (F=71.58, p<0.000055); genetic risk of 

disease (F=69.11, p<0.000055); and how lifestyle affects risk of disease (F=21.2, 

p<0.000055), compared to those with less years of education. Individuals with a high school 

diploma or less education assigned higher value to receiving information from their medical 

records (F=21.41, p<0.000055) and how to connect with others like me (F=31.79, 

p<0.000055) compared to those with more years of education. Additional analyses of value

The most and least valuable types of information

When asked to choose the single most valuable type of information, most respondents 

indicated “how genetics may affect the risk of getting a medical condition” (28%) and “how 

my lifestyle affects my risk of getting a medical condition” (13%). Responses for the single 
least valuable type of information included “how to connect with others like me in a study” 

(34%) and “basic information about me such as lab tests and survey responses (20%).

The types of information rated least and most valuable (see Exhibit 4, Exhibit 5, and 
Appendix Exhibit A716) were similar across most demographic groups except among those 

with a high school education or less. Respondents with a high school diploma or less 

education indicated genetic risk of a medical condition as the least valuable item, while all 

groups with more than a high school education identified this as the most valuable (see 

Exhibit 4, Exhibit 5, and Appendix Exhibit A8).16 Those with a high school education or 

less identified “connecting with others like me” as most valuable.

Other differences were found among American Indians and Alaska Natives, who identified 

pharmacogenomics information as most valuable (see Appendix Exhibit A9),16 as compared 

with the preference within the overall sample toward genetic effects on risk of a condition. 

Among individuals over age 65 years, similar proportions selected three items as most 

valuable - risk of disease based on lifestyle, genetic risk of disease, and connecting with 

others like me (see Appendix Exhibit A10).16
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The value of financial incentives for participation

Overall, receiving money for participating in a study received a mean rating of 5.64 (SD 

1.73), which was the seventh highest of the twelve items (see Appendix Exhibit A6 for 

overall ratings and subgroup comparisons).16 No demographic group rated the value of 

monetary compensation highest; however, there were differences among some groups. 

Younger respondents rated the mean value of monetary compensation higher as compared 

with the oldest respondent group: 5.76 (SD 1.63) for those 18–29 years, 5.88 (SD 1.57) for 

those 30–49 years, and 4.5 (SD 2.19) for those 75 years and older (F=73.96, p<0.000055). 

The mean value of monetary compensation for African Americans was 6.01 (SD 1.47), 

Asians/Asian Americans 5.94 (SD 1.46) and Hispanics/Latinos 5.83 (SD 1.62), which were 

higher than Caucasians/Whites 5.32 (SD 1.87) and American Indians/Alaska Natives 4.95 

(SD 2.02), (F=56.71, p<0.000055).

Discussion

In this diverse national sample, we found that participants across all demographics highly 

valued receiving information from research studies and were more likely to trust researchers 

and to volunteer if research information were returned. Results of pharmacogenomics 

studies and genetic risk of disease had the highest value; however, respondents highly valued 

information beyond research results including information on “clinical trials near me” and 

“how researchers are using my data.” Receiving information beyond clinically actionable 

results was more highly valued than monetary compensation by all ages, races/ethnicities, 

educational levels, genders and income levels.

We intentionally recruited a sample with a range of racial, ethnic, educational and 

geographic diversity to include groups often underrepresented in research. Genomic research 

studies, in particular, often lack racial and ethnic diversity among participants.20 We 

considered this in our recruitment strategy, which yielded a sample more diverse across 

many demographic characteristics than previous work in this area, especially with regards to 

race and ethnicity.1,21,22 As hypothesized, we found notable differences in types of 

information deemed most valuable by some underrepresented groups. Individuals with lower 

educational attainment, high school or less, identified information on genetic risk of disease 

as least valuable, while all other educational categories viewed this as most valuable. This 

has important implications for addressing the varying informational needs of individuals 

with limited health literacy and numeracy who may have difficulty interpreting results that 

are out of range23 or require visual aids to understand information.24,25

Although we found substantial interest in receiving research results among racial and ethnic 

minorities, their preferences and perceived value of specific types of information varied. 

This may reflect differences in culture, societal norms, perceptions of researchers’ 

trustworthiness, and prior experiences with research and health care. In prior work, African 

Americans, regardless of socioeconomic status, were less likely to access study results in a 

genetic study of smoking, even after they previously indicated interest in receiving the 

results.26 Policies and practices related to return of information must recognize these 

differences and use culturally appropriate messaging as well as avoid reliance on strategies 

with limited uptake in these groups, such as use of electronic portals.27
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Our study goes beyond existing evidence on participants’ views on receiving study results, 

which has primarily focused on genetic findings and return of results based on clinical 

utility, actionability and secondary findings.28,29 Some studies have considered the personal 

utility of results, though this is often framed from the view of researchers or ethicists, who 

have sought to limit information returned to participants.5,6,10 Our focus on the term value, 

referring to the perceived worth, usefulness or benefit of the information, is novel and aligns 

with an emerging focus on patient values in health care decision-making.

Our findings provide new evidence to inform the policies needed to meet the considerable 

demand for return of information. Research institutions and funders should consider 

investments in programs that allow return of valued information beyond research results 

(e.g., study updates on use of data and clinical trial information). Such programs could be 

used by a large number of researchers and would provide options for return of value when 

the types of results most valued by participants are not related to the aims of the research 

study (e.g., genetic results) or when results could impact the study (e.g., unblind the study or 

change participant behavior).

Because returning results to research participants is not widely practiced, researchers need 

guidance to systematically implement return of information. Notably, receiving information 

about individualized medication response based on genetics (i.e. pharmacogenomics) was 

rated numerically highest of all choices. Given this finding along with the widely established 

pharmacogenetic associations for drug interactions, which have led to black box warnings30 

and drug dosing guidelines31, this is a potential priority area for research that includes 

pharmacogenetics information. These results are considerably more actionable than disease 

risk, and therefore do not necessarily trigger the need for genetic counseling that other 

results might (putting such practices out of range of many individual study budgets). Further, 

there are tools for reporting these results to patients in understandable ways as well as 

recommendations on report content.32 Using these existing resources would limit burden and 

costs to both researchers and participants and enable clinicians to use results in ways that 

minimize disruptions to workflow.

Our findings support that a proactive approach is required to engage participant groups and 

understand varying preferences for return of value. For example, the All of Us Research 

Program, which intends to share information with at least 1 million participants, will need to 

implement strategies that tailor and adapt information for more precise communication with 

its diverse participants33 and allows participants to select their most valuable information. 

Researchers will also need to anticipate the resources needed for everyone to understand and 

use the information. Policies should promote access to relevant and easy-to-understand 

information for all demographic categories, especially individuals who socially 

disadvantaged.

Conclusions

The majority of research participants expect to receive information from studies and they 

find value in information beyond laboratory test results such as study progress and where to 

find clinical trials. If implemented broadly, the return of valued information could improve 
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trust in research and increase individuals’ willingness to volunteer for studies. Policies and 

practices are needed to enable the return of value to individuals with differing backgrounds 

and resources.
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Appendix

Appendix Exhibit A1: Return of Value Conceptual Framework
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Appendix Exhibit A2: Return of Value Survey Instrument

Would you like to help researchers learn more about how to give back to research 

participants?

Are you interested in helping researchers who are trying to figure out better ways to give 

back to participants in their research studies? Researchers at Vanderbilt are looking for 

volunteers to complete a short survey. The survey will ask your opinion about different types 

of information that researchers may share back with participants.

You may be eligible for this study if:

• You are 18 years or older

• You are a healthy volunteer OR if you have one or more medical conditions

• You are willing to complete a short web-based survey, estimated to take about 10 

minutes.

If you are interested in participating in this study, please complete the questions below.

If you have questions about this study, please contact our Recruitment Innovation Center at 

1–888-798–0885.

Please tell us a little bit about yourself.
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Which term best describes your gender identity?

• Male

• Female

• Neither

• Other

• Prefer not to answer

Please specify.

What is the highest grade or year of school you completed?

• Never attended school or only attended kindergarten Grades 1 through 4 

(Primary)

• Grades 5 through 8 (Middle school) Grades 9 through 11 (Some high school) 

Grade 12 or GED (High school graduate)

• College 1 to 3 years (Some college, Associate’s degree, or technical school) 

College 4 years or more (College graduate)

• Advanced degree (Master’s, Doctorate, etc.) Prefer not to answer

Are you:

• 18–29

• 30–49

• 50–64

• 65–74

• 75 or older

• Prefer not to answer

Which group(s) best describe you? Select all that apply.

• American Indian or Alaska Native Asian or Asian American

• Black, African American or African Hispanic, Latino, or Spanish Middle Eastern 

or North African

• Native Hawaiian or other Pacific Islander White or Caucasian

• None of these fully describe me Prefer not to answer

Please specify.

What is your annual household income from all sources?

• Less than $10,000

• $10,000– $24,999
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• $25,000– $34,999

• $35,000– $49,999

• $50,000– $74,999

• $75,000–$99,999

• $100,000– $149,999

• $150,000– $199,999

• $200,000 or more Prefer not to answer

What is your zip code?

• Click here to enter a response Prefer not to answer

Please enter your zip code.

Research studies often look for how health can be affected by differences in people’s genes, 

lifestyle, and medical history. They collect this information using lab tests, medical records, 

and surveys. Sometimes they also collect DNA.

There are many ways that this information can be shared back with the volunteers in the 

study. A team of researchers at Vanderbilt University Medical Center is interested in 

learning about the types of information most important to volunteers. If you would like to 

participate, please complete the questions below.

If you were in a study like this, would getting your results be valuable to you or your family?

• Yes

• No

• I’m not sure

• Prefer not to answer

Should volunteers expect to receive research results when they agree to be in a study?

• Yes

• No

• I’m not sure

• Prefer not to answer

Have you ever participated in a medical research study (for example, a clinical trial, survey, 

etc.) before? *

• Yes

• No

• I’m not sure

• Prefer not to answer
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Have you ever received results from a research study?

• Yes No

• I’m not sure

• Prefer not to answer

What kind of results did you receive? Please check all that apply.

• Survey or health assessment results

• Genetic results

• Lab results

• Measurements (height, weight, blood pressure, etc.) Other

Please specify the ‘other’ results you received.

Would you be more likely to volunteer for a study if you were going to receive research 

results?

• Yes

• No

• I’m not sure

• Prefer not to answer

Would you be more likely to trust researchers if you received research results?

• Yes

• No

• I’m not sure

• Prefer not to answer

If you were in a study like this, how valuable would these types of information be to you? 

For each item below, please select a number from 1 to 7, with 1 being “not valuable” and 7 

being “very valuable.”

Basic information about me. This includes my lab results, survey responses, height, weight, 

etc.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6
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• 7 (very valuable)

How my lifestyle affects my risk of getting a medical condition. This is from information 

about my diet, exercise, sleep, and habits like drinking, smoking, etc.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

Information from my medical record. This includes my medical history like conditions, 

doctor visits, and procedures.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

How my genetics affect my risk of getting a medical condition. This is from information 

collected from my DNA.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

Information about how I may respond to some medications. This tells me which medications 

may be more helpful or harmful to me based on my genetics.

• 1 (not valuable)

• 2

• 3
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• 4

• 5

• 6

• 7 (very valuable)

My Ancestry. This tells me what percent of my DNA comes from different parts of the 

world.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

My Genetic Traits. This tells me about my physical characteristics like hair or eye color.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

Information about how researchers are using my information. This can be updates about the 

study’s progress and findings.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

Information about clinical trials near me. These can be studies on a health condition that 

interests me.

• 1 (not valuable)
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• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

How my health and behaviors compare to others. This shows me how my diet, exercise, 

sleep, and habits like drinking, smoking, etc. compare to other volunteers.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

How to connect with others like me in the study. This can be connecting me to other 

volunteers through a forum or personal stories shared in blog posts or reports.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)

Receiving monetary compensation for taking part in the study.

• 1 (not valuable)

• 2

• 3

• 4

• 5

• 6

• 7 (very valuable)
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If you have a certain US dollar amount in mind, please share.

Of the items, which would be most valuable to you? (choose only one)

• Basic information collected from me in the study

• How my lifestyle affects my risks of getting a medical condition Information 

about me from my medical record

• How my genetics affect my risks of getting a medical condition Information 

about how I may respond to some medications

• My Ancestry

• My Genetic Traits

• Information about how researchers are using my information Information about 

clinical trials near me

• How my heath condition and behaviors compare to others How to connect with 

others like me in the study

Of the items, which would be the least valuable to you? (choose only one)

• Basic information collected from me in the study

• How my lifestyle affects my risks of getting a medical condition Information 

about me from my medical record

• How my genetics affect my risks of getting a medical condition Information 

about how I may respond to some medications

• My Ancestry

• My Genetic Traits

• Information about how researchers are using my information Information about 

clinical trials near me

• How my heath condition and behaviors compare to others How to connect with 

others like me in the study

Thank you for your feedback.

*Note: The question “Have you ever participated in a medical research study (for example, a 

clinical trial, survey, etc.) before?” was added to the survey for the Cint sample.

Appendix Exhibit A3: Additional Recruitment Information

ResearchMatch, a Vanderbilt-led collaboration, includes a national volunteer registry 

designed to help ‘match’ interested volunteers with eligible researchers from a large 

consortium of participating institutions. This resource served as the primary mechanism of 

recruitment between March through August 2018, leading to completion of roughly 80% of 

our overall sample target. ResearchMatch includes a total membership of ~130,000, and 

59% of members have agreed to be contacted by a researcher about a study at least once 
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through this mechanism, indicating that at least half ResearchMatch members have some 

degree of familiarity with research studies. As ResearchMatch demographics do not include 

measures of income or level of education, our survey approach included zip code-based 

recruitment using U.S. Census tract data to aid in reaching individuals with lower 

educational attainment. Participants identified via ResearchMatch were offered the option to 

enter a drawing to receive a $50 gift card; gift cards were sent to 20 randomly selected 

participants after the survey was closed to responses.

We deployed the survey via Cint between August and September 2018 to complement the 

ResearchMatch recruitment strategy. The survey invitation was sent to men older than age 

65 and individuals with a high school education/equivalent or less, two groups less 

represented in the initial waves of ResearchMatch sampling. Approximately 10% of this 

portion of our sample indicated they had participated in a medical research study before. 

Respondents from the Cint platform were compensated by Cint using its existing 

mechanism, which includes a small monetary incentive (~$1.50 per participant for a 

completed survey).

Appendix Exhibit A4: Adjusted Standardized Residuals and Chi Square 

Tests

If you were in a study like 
this, would getting your 

results be valuable to you or 
your family?

Should volunteers expect to 
receive research results 

when they agree to be in a 
study?

Would you be more likely to 
volunteer for a study if you 

were going to receive 
research results?

Would you be more likely 
to trust researchers if you 
received research results?

No Yes not 
sure

No Yes not 
sure

No Yes not 
sure

No Yes not 
sure

Age group 18–29 5.4 −1.6 −1 3.9 −2.3 −1.1 −3.1 3.4 −1.3 −2.6 1.2 1

30–49 −1.8 5.6 −5.1 3.6 −1.6 −1.7 −0.6 5.4 −6.3 −1 3.7 −3.8

50–64 −4 7.1 −5.7 −1.1 1 −0.1 2.1 −1.8 0.2 1.3 −2 1.2

65–74 −0.4 −7.5 8.2 −3.7 2.2 1 1 −3.6 3.6 −0.3 −0.9 1.4

75 or older 3.9 −8.1 6.8 −3.1 0.5 2.7 −0.3 −4.5 6 2.9 −3.1 1

Ch. Sq. (d.f. = 
8)

199.41*** 49.21*** 91.23*** 32.71***

Self-
identified 
Race

American 
Indian or 

Alaska Native n<5 0.1 0.2 0.2 1 n<5 −0.2 1.2 n<5 −0.2 1.3 n<5

Asian or Asian 
American 1.2 1.2 −1.9 0.9 −0.4 −0.4 −2.2 0.8 1.1 −4.1 1.1 2.7

Black, African 
American or 

African −1 5.3 −5.3 1.2 0.9 −2.5 7.1 −4.5 −0.9 −1.8 3.9 −3.2

Hispanic, 
Latino, or 

Spanish 2.9 −2.3 1 2.8 −1 −1.6 1.6 1.2 −3.1 −1.5 3.9 −3.5

Middle Eastern 
or North 
African n<5 3.3 −2.4 −1.9 3.5 −2.7 −1.2 4.3 n<5 −0.5 4 n<5

Native 
Hawaiian or 
other Pacific 

Islander n<5 2.3 −1.6 n<5 −0.3 3.9 n<5 2.7 −0.7 n<5 0.2 3

White or 
Caucasian −0.1 −3.2 3.6 −0.4 0.1 0.2 −4.4 0.8 3.1 5.7 −6.5 2.6

None of these 
fully describe 

me −1 1.2 −0.8 −4.4 −0.7 5.7 −1.8 1.1 0.3 −1.2 0.5 0.6

Prefer not to 
answer −1.2 −4.3 5.3 −0.4 −1.5 2.4 1 −0.8 0.1 −1.7 −1.7 3.8

Ch. Sq. 
(d.f.=16) 91.24*** 100.73*** 104.05*** 125.76***
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If you were in a study like 
this, would getting your 

results be valuable to you or 
your family?

Should volunteers expect to 
receive research results 

when they agree to be in a 
study?

Would you be more likely to 
volunteer for a study if you 

were going to receive 
research results?

Would you be more likely 
to trust researchers if you 
received research results?

No Yes not 
sure

No Yes not 
sure

No Yes not 
sure

No Yes not 
sure

Gender male 0.3 −1.2 1.1 −1.1 1.5 −0.8 −1.2 −0.4 1.7 −0.7 0.8 −0.3

female −0.9 1.4 −1.1 0.4 0.4 −1.1 1.1 0.1 −1.2 1.1 0.2 −1.3

other 3 −2 0.6 3.2 −3.6 1.5 2.9 −0.2 n<5 −0.3 −2.4 3.3

neither n<5 0.5 −0.4 −0.2 −3 4.4 −1.8 1 0.5 −0.9 −1 2.2

Ch. Sq. 
(d.f.=6)

11.6 34.89*** 19.63 17.4

Education High School or 
less

7.2 −5 1.9 −3 2.5 0.0 2.7 −5.7 4.7 −3.1 −0.5 3.8

College 1 to 3 
years (Some 

college, 
Associate 
degree, or 
technical 

school)

0.1 −0.6 0.6 −1.1 −1 2.7 −1.2 0 1.1 −0.7 1.2 −0.8

College 4 years 
or more 

(College 
graduate)

−1.2 3.7 −3.4 2.6 −2.6 0.7 −0.3 −0.8 1.3 2 −1.2 −0.5

Advanced 
degree (Master, 
Doctorate, etc.)

−3.2 −0.1 1.7 0.2 2 −2.9 −0.3 4 −5 0.5 0.4 −1

Chi Sq. 
(d.f.=6)

69.79*** 25.72 50.09*** 23.34

Income Less than 
$24,999

3 −2.5 1.2 −1.4 0.4 1 −0.7 −0.3 1.1 −2.3 0.7 1.4

$25,000– 
$34,999

4.6 −1.1 −1.1 0.1 −1.1 1.4 1.3 −1.9 1.2 −1.9 0.2 1.7

$35,000– 
$49,999

−2.1 1.3 −0.3 −0.4 −2.2 3.5 −0.1 1 −1.3 1 1.2 −2.6

$50,000– 
$74,999

−2.9 1.7 −0.3 0.4 −1.4 1.5 2.9 −4 2.3 −1.8 1.2 0.3

$75,000–
$99,999

2.1 −2.7 1.9 2 −0.4 −1.7 −0.7 −0.7 1.5 0.1 0.1 −0.3

$100,000 or 
more

−1.8 1.6 −0.8 −1.1 3.7 −4 −2.5 4.8 −3.7 3.1 −2.6 0.2

Ch Sq. 
(d.f.=10)

51.23*** 34.65 36.9 26.9

Absolute values of 2 represent proportions significantly above or below the expected.

Grey fill indicates those groups that have significant positive perceptions compared to the expected number of observations.
***

Bonferroni p<0.000055

Appendix Exhibit A5: Adjusted Standardized Residuals and Chi Square 

Tests: People who have received results

Survey or 
Health 
Assessment

Genetic 
results Lab results

Vital Signs 
(height, 
weight, blood 
pressure, 
etc.) Other

Age 18–29 −3.2 −0.5 −2.1 −0.5 −1.3

30–49 1.9 0.4 5.1 5.6 −1.2

50–64 −0.2 1.2 3.2 2.7 1.2

65–74 −2.4 −0.5 −6.2 −7.2 1.3

75 or older 4.3 −1.5 −2.1 −2.6 −0.2

Ch. Sq. (d.f.=4) 33.65*** 3.58 63.90*** 74.77*** 4.87
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Survey or 
Health 
Assessment

Genetic 
results Lab results

Vital Signs 
(height, 
weight, blood 
pressure, 
etc.) Other

Race
American Indian or 
Alaska Native 0 n<5 n<5 0.4 n<5

Asian or Asian 
American −1.7 0.5 1.9 0.6 1.6

Black, African 
American or African 5.6 −2.1 4.6 7.6 −1.3

Hispanic, Latino, or 
Spanish −5.4 −3.7 −2.6 −3.8 −1.7

Middle Eastern or 
North African −2.1 n<5 −2.3 n<5 1

Native Hawaiian or 
other Pacific Islander −1.4 2.1 −0.3 2.6 n<5

White or Caucasian 2.1 1.1 −3.2 −2.6 3.1

None of these fully 
describe me −1.9 2.4 −0.9 −1.2 n<5

Prefer not to answer −2.8 5.7 4.4 −1.2 −0.2

Ch. Sq. (d.f.=8) 74.27*** 63.85*** 57.98*** 85.11*** 28.57

Gender male 1.8 0.9 −0.5 −0.8 −1.9

female −3.6 −3.6 −0.8 −0.3 0.3

other 0.6 3.1 0.3 0.6 n<5

neither 4.8 5.6 3.4 2.6 4.9

Ch. Sq. (d.f.=3) 28.54*** 44.07*** 11.53 7.52 27.90***

Education High School or less −8 −2.2 −7.2 −7 n<5

College 1 to 3 years 
(Some college, 
Associate degree, or 
technical school) −3.4 −0.1 −2.9 −3 −4

College 4 years or more 
(College graduate) 3.4 0.2 4.3 3.8 1.7

Advanced degree 
(Master, Doctorate, 
etc.) 4.2 1.2 2.6 3 4

Ch. Sq. (d.f.=3) 86.37*** 5.37 70.04*** 66.43*** 37.52***

Income Less than $24,999 −1.8 −1.4 −1.4 −1.2 −0.8

$25,000– $34,999 −2.9 −3 −5.7 −4 −3.6

$35,000– $49,999 −3.4 −0.8 1.5 −1.5 −1

$50,000– $74,999 −0.6 −0.7 −0.5 1 1.1

$75,000–$99,999 3 2.5 2.6 −0.6 0

$100,000 or more 3.5 1.8 1.5 3.8 2.4

Ch. Sq. (d.f.=5) 36.90*** 18.43 40.82*** 28.88*** 18.19

***
Bonferroni p<0.000055

Grey fill for those groups that have significant positive perceptions compared to the expected number of observations.

Appendix Exhibit A6: ANOVA Results
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Appendix Exhibit A7: Most and least valuable types of information, by 

demographic groups
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Appendix Exhibit A8. Most and least valuable types of information, by 

education.
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Appendix Exhibit A9. Most and least valuable types of information, by 

race.
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Appendix Exhibit A10. Most and least valuable types of information, by 

age.
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Exhibit 2. 
Heat Map of Respondents.

Wilkins et al. Page 38

Health Aff (Millwood). Author manuscript; available in PMC 2019 August 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Exhibit 4. 
Least valuable type of information by educational attainment.*
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Exhibit 5. 
Most valuable type of information by educational attainment.*
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Exhibit 1.

- Demographic characteristics of the sample (N= 2,549).

n %

Age 18–29 years 679 26.7%

30–49 years 875 34.4%

50–64 years 580 22.8%

65–74 years 306 12%

75 years or older 103 4.1%

Missing 6

Gender Male 980 38.6%

Female 1515 59.7%

Other gender 15 0.6%

Neither male nor female 27 1.1%

Missing 12

Race American Indian or Alaska Native 42 1.7%

Asian or Asian American 307 12.1%

Black, African American or African 696 27.4%

Hispanic, Latino, or Spanish 327 12.9%

Middle Eastern or North African 22 0.9%

Native Hawaiian or other Pacific Islander 10 0.4%

White or Caucasian 1041 41%

None of these fully describe me 60 2.4%

Prefer not to answer 37 1.5%

Missing 7

Education High School or less 569 22.3%

College 1 to 3 years (Some college, associate degree, or technical school) 685 26.9%

College 4 years or more (College graduate) 688 27%

Advanced degree (Master, doctorate, etc.) 597 23.4%

Missing 10

Income Less than $24,999 514 22%

$25,000– $34,999 302 12.9%

$35,000– $49,999 357 15.3%

$50,000– $74,999 462 19.8%

$75,000–$99,999 276 11.8%

$100,000 or more 424 18.2%

Missing 214

Previous research participation Yes 55 11%*
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Note:

*
This question was queried only in the Cint portion of our survey sample; thus this data reflects the relative proportion of respondents in this subset 

who selected Yes for this question.

SOURCE: [“Authors’ analysis of data from the Return of Value survey, 2018”].
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Exhibit 3:

Respondents ratings of the value of items that could be returned from a study; compared by educational 

attainment

Mean value ratings

All participants 
n= 2549

High School 
or less n= 

569

Some 
College n= 

685

College 
Degree n= 

688
Advanced 

Degree n= 597 P value

How I may respond to medications 
based on my genetics 6.3 5.78 6.4 6.5 6.44 ***

How genetics affect my risk of getting a 
medical condition 6.28 5.74 6.41 6.44 6.46 ***

How my lifestyle affects my risk of 
getting a medical condition 5.98 5.62 6.08 6.12 6.06 ***

Information about clinical trials near me 5.81 5.43 6.05 5.92 5.8 ***

Information about how researchers are 
using my data 5.77 5.53 5.78 5.84 5.92 ***

My Ancestry 5.7 5.42 5.91 5.74 5.69 ***

Monetary compensation for 
participating in the study 5.64 5.6 5.64 5.67 5.64

Basic information such as labs, survey 
responses, etc 5.39 5.46 5.38 5.36 5.37

Information from my medical record 5.35 5.5 5.54 5.28 5.09 ***

How my health and behaviors compare 
to others 5.31 5.18 5.47 5.32 5.25

My Genetic Traits 5.29 5.38 5.39 5.2 5.23

How to connect with others like me in 
the study 4.08 4.52 4.22 3.89 3.76 ***

SOURCE: [“Authors’ analysis of data from the Return of Value survey, 2018”].

Ratings used a 7-point scale: “not valuable” = 1 to “very valuable” = 7. P values are from F test for Analysis of Variance for differences in means.

***
P < 0.000055
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