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Abstract

Background: Surveys suggest that most research participants desire access to secondary 

(incidental) genomic findings. However, few studies clarify whether preferences vary by the nature 

of the finding.

Methods: We surveyed members of the Jackson Heart Study (JHS, n=960), the Framingham 

Heart Study (FHS, n=955), and African-American members of the FHS Omni cohort (n=160) who 

had consented to genomic studies. Each factorial survey included 3 vignettes, randomly selected 

from a set of 64, that described a secondary genomic result. Vignettes varied systematically by 5 

factors identified by expert panels as salient: phenotype severity, actionability (preventability), 

reproductive significance, and relative and absolute risk of the phenotype. Respondents indicated 

whether they would want to receive the result. Data were analyzed separately by cohort using 

generalized linear mixed models.

Results: Response rates ranged from 67-73%. Across vignettes, 88–92% of respondents would 

definitely or probably want to learn the result. In multivariate analyses among JHS respondents, 
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desire for results was associated with positive attitudes towards genetic testing, lower education, 

higher subjective numeracy, and younger age, but not with any of the 5 factors. Among FHS 

respondents, desire for results was associated with higher absolute risk, preventability, 

reproductive risk, and positive attitudes towards genetic testing. Among FHS Omni respondents, 

desire for results was associated with positive attitudes towards genetic testing and younger age.

Conclusions: Most genetic research participants desire return of secondary genetic results. 

Several factors identified by expert panels as salient are associated with preferences among FHS, 

but not JHS or FHS Omni, participants.
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Introduction

The increasing use of genomic technologies for discovery and translational research 

confronts investigators, institutional review boards (IRBs), policymakers and the public with 

a dilemma: should investigators offer to return clinically informative secondary (or 

incidental) findings—defined by Wolf et al as “a finding concerning an individual research 

participant that has potential health or reproductive importance and is discovered in the 

course of conducting research but is beyond the aims of the study”1–to study participants? 

The ascendant view, including from panels convened by the National Heart, Lung, and 

Blood Institute (NHLBI), is that investigators are ethically obligated to offer participants 

access to a subset of “actionable” genomic findings1-14 or to recontact participants if initial 

interpretations subsequently change.15 Controversy persists, however, as some take a more 

cautious view on ethical, legal, logistical, or cost grounds.16-18 Several authors warn against 

transposing ethical duties appropriate to the clinical context to the research setting, arguing 

for more limited obligations in the latter case.19, 20

Empirical data on study participants’ and the public’s views regarding return of secondary 

genomic findings, derived from both quantitative and qualitative studies, indicate strong 

support for access to results.21-25 Data further suggest that the offer of return of individual 

results is associated with increased willingness among members of the public to participate 

in genetic research.26 More research is needed, however, to understand the basis for the 

desire for return of results and to inform relevant policies.27 Few studies have sought to 

clarify whether participants’ and the public’s preferences for access to results vary 

depending on the nature of the particular finding.22, 25, 28-31

To address these questions, we conducted a mailed survey of participants in two long-

standing cardiovascular disease cohort studies, the Framingham Heart Study (FHS) and the 

Jackson Heart Study (JHS), who had agreed to the use of their samples for genetic research. 

Through the survey, we sought to elucidate participants’ views on return of secondary 
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genomic findings. In particular, we sought to understand whether factors identified by 

consensus panels as relevant to decisions about return of genetic results, such as phenotype 

severity and actionability (preventability), influence participants’ desires to receive results.
4, 7 We focused on these factors because guidance from professional societies and funding 

agencies identifies them as central to decisions and policies regarding return, and yet 

whether they map onto participants’ preferences remains unclear. We also examined whether 

sociodemographic and attitudinal variables are associated with the desire for results. 

Qualitatively, we anticipated finding that: (1) the association of two factors, phenotype 

severity and preventability, with participants’ desire for results are stronger than those of 

absolute risk, relative risk or reproductive significance; (2) the association of severity with 

desire for results is greater when the condition is preventable than when it is not; and (3) 

attitudinal characteristics of participants, such as favorable attitudes toward and greater 

knowledge about genetic testing, correlate positively with desire for results.

Methods

In accordance with the Journal’s Transparency and Openness Promotion (TOP) Guidelines, 

the JHS and FHS Coordinating Centers will post their respective data from this study with 

the NHLBI Biologic Specimen and Data Repository Information Coordinating Center 

(https://biolincc.nhlbi.nih.gov/home/).

The study was approved by the IRBs at the Dana-Farber Cancer Institute, Education 

Development Center, Jackson State University, and Boston University. Consistent with the 

requirements of the Common Rule, return of a completed questionnaire was considered 

evidence of consent.

See the supplemental material for a detailed description of study methods and for a 

representative survey booklet.

Results

Description of Study Samples

Response rates were 67%, 73%, and 71%, among JHS, FHS, and FHS Omni participants, 

respectively. There were no statistically significant age or sex differences between JHS 

respondents and non-respondents. FHS respondents were slightly older than non-

respondents (mean age 58 vs. 56 years), but did not differ by sex. Omni respondents were 

older than non-respondents (mean age 64 vs. 60 years), but did not differ by sex.

Table 1 reports the demographic and attitudinal characteristics of respondents. Fewer than 

15% of respondents in each cohort reported prior personal experience with genetic testing, 

but most respondents reported positive attitudes towards testing (medians 4.3-5.0/5 for all 

cohorts). Knowledge of genetic testing was moderate, with mean scores of 3.5/7 (JHS), 4.1/7 

(FHS) and 3.9/7 (Omni).
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Responses to Factorial Vignettes

Across the three cohorts, very few respondents skipped or choose “prefer not to answer” for 

any of the three factorial vignettes (5% of JHS, 3% of FHS, and 2% of FHS Omni 

respondents). Consequently, analyses of the factorial vignettes were based on a total of 5980 

responses (98% of all possible responses) to factorial vignettes provided by 2042 

respondents.

Across all 64 vignette combinations, most respondents said that they would definitely (JHS 

74%; FHS 68%; FHS Omni 67%) or probably (JHS 18%; FHS 21%; FHS Omni 21%) want 

the researchers to tell them about their increased genetic risk (Figure 1).

Among JHS respondents, none of the expert-identified factors embedded in the factorial 

vignettes (severity, preventability, relative risk, absolute risk, reproductive implications) was 

associated with preference for return of genetic results. JHS respondents with more 

favorable attitudes to genetic testing were significantly more likely than other respondents to 

report a desire for return of results. The odds ratio (OR) associated with each 1-point 

increase in favorable attitude was 1.61 (95% confidence interval [CI] 1.29–2.00, p<0.0001), 

implying that the odds of desiring results among respondents with the most favorable 

attitudes was approximately 7 times that of otherwise identical respondents with the least 

favorable attitudes. Respondents with higher subjective numeracy were marginally more 

likely to report a desire for return of results, whereas those who were older and who had 

graduated from college were less likely than other respondents to desire return of results 

(Table 2).

Among FHS respondents, preventability (OR 3.34, CI 2.49–4.49, p<0.0001) and high 

absolute risk (OR 1.56, CI 1.18–2.07, p=0.001) were significantly associated with reported 

desire for results. Respondents were also marginally more likely to report a desire for return 

of results with reproductive implications (OR 1.38, CI 1.05–1.83, p=0.021). As with JHS, 

FHS respondents with more favorable attitudes to genetic testing were significantly more 

likely than other respondents to report a desire for return of results. The OR associated with 

each 1-point increase in favorable attitude was 2.32 (CI 1.93–2.78, p<0.0001), implying that 

the odds of desiring results among respondents with the most favorable attitudes was 

approximately 29 times that of otherwise identical respondents with the least favorable 

attitudes. No other respondent characteristic was significantly associated with the desire for 

return of results.

Among FHS Omni respondents, a positive attitude towards genetic testing was associated 

with an increased likelihood of desiring return of results (OR per 1-point increase 1.79, CI 

1.04–3.10, p=0.037), whereas older age was associated with a decreased likelihood of 

desiring results (OR per year 0.96, CI 0.92-0.99, p=0.047).

Responses to Realistic Vignettes

Figure 2 summarizes responses to the two realistic vignettes. As with the factorial vignettes, 

more than 90% of JHS respondents would definitely or probably want to be told about their 

risk for a blood clot and for Alzheimer’s disease. Among FHS respondents, 93% would 

definitely or probably want to be told about their increased risk for a blood clot, and 85% 
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would definitely or probably want to be told about their increased risk for early Alzheimer’s 

disease. Among FHS Omni respondents, 91% would definitely or probably want to be told 

about increased their risk for a blood clot, and 89% would definitely or probably want to be 

told about their increased risk for early Alzheimer’s disease.

Among JHS respondents, those with more favorable attitudes toward genetic testing were 

significantly more likely than other respondents to desire return of results (Table 3). For the 

Alzheimer’s disease vignette, college graduates were less likely than other respondents to 

want to learn of the result.

As with JHS respondents, FHS respondents with more favorable attitudes toward genetic 

testing were significantly more likely than other respondents to desire return of results. 

Having no religious preference was marginally associated with a reduced likelihood of 

desiring return of blood clot results, and participating in religious activities more than once a 

week was marginally associated with a reduced likelihood of desiring return of Alzheimer’s 

disease results.

Among FHS Omni respondents, no covariates were associated with the likelihood of 

desiring genetic results in either the blood clot or Alzheimer’s disease scenario.

Discussion

We surveyed JHS, FHS, and FHS Omni participants to assess their preferences for return of 

secondary genetic findings and to identify factors that correlate with those preferences. As in 

previous studies, the vast majority of participants reported a desire for return of results under 

most circumstances described. Our findings partially confirm our a priori expectations that 

preventability would have a strong relationship with desire for results, but do not confirm 

our expectation of an association between severity and desire for results. They also confirm 

our expectation that favorable attitudes towards genetic testing would correlate with desire 

for results. Specifically, among FHS respondents, preventability was strongly associated, and 

high absolute risk and reproductive implications were modestly associated, with the desire 

for return of results. In contrast, among JHS and FHS Omni respondents, we did not observe 

significant associations between the factors identified by consensus panels as relevant to the 

decision to offer results (i.e., severity, preventability, magnitude of increased risk, and 

reproductive implications) and preferences for return. In all cohorts, participants with more 

positive attitudes towards genetic testing were much more likely than those with less positive 

attitudes to desire return of results. Finally, although we observed several associations 

between sociodemographic factors and the desire for return of results, no consistent patterns 

emerged across the analyses we performed.

The inconsistency across cohorts in the associations between characteristics of the result, 

such as preventability and risk, and desire for return is surprising. Although our data do not 

provide an explanation for this variation, possibilities include differences in fundamental 

values and preferences regarding access to personal medical information, in educational 

materials from or interactions with the respective study investigators and teams, or in 

understanding of the complex questions posed. In addition, variation in attitudes, beliefs, and 
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cultural factors associated with race and ethnicity may help explain the differences we 

observed. For example, one might hypothesize that legacies of mistrust in medicine and 

science among African-Americans might encourage a uniform desire for results, rather than 

a willingness to defer to investigators to decide which results to return. Further research is 

needed to clarify the reasons underlying these differences.

Few prior studies have asked whether research participants’ desires for return of secondary 

results vary according to the nature of the result. In a survey of a random sample of the 

Swedish public, Hoeyer found that 55% of respondents would want genetic results returned 

to them only if a therapeutic or prophylactic intervention were available, whereas 29% 

would want genetic results returned to them under any circumstances.29 Another Swedish 

study by Viberg Johansson et al of participants ages 50-64 in a single-institution 

cardiopulmonary cohort at a found that type of disease, penetrance, and effectiveness of 

preventive measures were associated with a desire to receive genetic research test results, 

with the latter having the largest effect.30 A mixed-methods study of adult primary-care and 

cardiology patients by Jamal et al found that most participants would want results of their 

genetic research tests in most settings, with modest decreases in desire for results if the 

phenotype was not preventable or treatable, if the result indicated a variant of uncertain 

significance, or if the variant only slightly increased risk.31 In qualitative interviews, Jamal 

et al also found that how research participants or the public understand genetic variants does 

not necessarily match the bins that experts use to categorize them, potentially explaining 

why participants’ preferences often do not map onto the recommendations of guideline 

panels. In a cross-sectional sample of the Canadian public, Regier found that respondents 

attributed positive utility to receiving results with a high penetrance and with associated 

recommendations for lifestyle change and medical treatment, whereas they attributed 

negative utility to receiving results with no recommended treatment or with low penetrance.
28 In a focus group study, Wright found that some participants in the National Human 

Genome Research Institute’s ClinSeq cohort did not wish to learn results associated with 

diseases that were incurable or that had implications for their children’s health.22 Finally, 

Murphy conducted 15 focus groups with members of the public in five cities across the 

United States to assess expectations for return of results from large genetic cohort studies.23 

She observed that the accuracy or validity of the result and its actionability were the main 

factors influencing participants’ preferences for return. Taken together, these studies suggest 

that actionability does increase participants’ and the public’s desires to receive secondary 

genetic findings, whereas in our study actionability (described as preventability) was 

associated with the desire for return of results only among FHS participants. Differences 

from prior work may reflect the wording of questions, the factorial design of the present 

study, or differences in study populations. Nevertheless, as a large quantitative study using 

rigorous experimental methods that was conducted among diverse research participants for 

whom the topic was highly salient, our findings add important information to the existing 

evidence base.

Several limitations of our study bear mention. First, the issues addressed by the survey are 

complex, and responses may be influenced by misunderstanding of the questions or by 

failure to appreciate the issues. However, the fact that we did not observe an association 

between genetic knowledge and desire for results argues against misunderstanding as an 
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important confounding factor. Participants may also have interpreted some of the factors 

embedded in the factorial vignettes differently than we intended; for example, with respect 

to severity, they may have been influenced by the type of disease as distinct from the 

perceived seriousness of the condition described in the survey. Second, although the 

response rates in all cohorts were high and we detected minor or no differences between 

respondents and nonrespondents by sex and age, it is possible that nonrespondents might 

have reported different preferences from respondents. Third, our findings are applicable only 

to those participants in the respective cohorts who consented to genetic studies; nevertheless, 

the question of return of results does not arise for those who decline research genomic 

testing. In addition, they do not address the important topic of recontact after initial 

disclosure.15 Fourth, the data were collected approximately 7 years ago, and it is possible 

that increased public exposure to genetics or concerns about genetic discrimination may 

have affected attitudes among research participants. Fifth, we did not adjust for multiple 

testing; weaker statistical associations should be interpreted with this in mind. Also, the 

Omni cohort was small, limiting power to detect associations. Sixth, the results should not 

be used to make comparisons between participants from the three cohorts or between the 

populations from which they were drawn. Finally, it is important to generalize these findings 

with caution to other settings, as factors specific to the JHS and FHS, such as their 

population- rather than patient-based recruitment, their focus on cardiovascular health, the 

high levels of trust between investigators and participants, and the extensive community 

engagement related to genetics and other aspects of the research may influence preferences 

for return of results.32-34

In conclusion, among over 2000 participants in three long-standing cardiovascular cohort 

studies, most respondents reported a definite or probable desire for return of genetic research 

results. Across the cohorts, a positive attitude towards genetic testing was the most 

consistent predictor of desire for results. Finally, among participants in FHS but not those in 

JHS, factors identified as relevant by consensus groups, such as preventability, level of risk 

and reproductive implications, were associated with desire for results. These findings have 

important normative implications for policies and practices regarding return of genomic 

results. If policies are to be driven by participants’ preferences, studies will need to adopt a 

liberal approach to the offer of return. If, however, investigators and policymakers adopt a 

more restrictive approach to the offer of return, they will need to justify it based on other 

considerations such as paternalism, logistical difficulty, or cost.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Responses to factorial vignettes. Bars represent the proportions of respondents who said they 

would definitely, probably, probably not, or definitely not want to be told about their genetic 

risk across all 64 factorial vignette combinations. The data represent 2736 responses from 

942 unique JHS respondents, 2773 responses from 941 unique FHS respondents, and 471 

responses from 159 unique FHS Omni Cohort respondents.
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Figure 2. 
Responses to blood clot risk and early Alzheimer’s disease risk vignettes. Bars represent the 

proportions of respondents who said they would definitely, probably, probably not, or 

definitely not want to be told about their genetic risk for the blood clot (black bars) and 

Alzheimer’s disease (grey bars) vignettes. Figure 2A includes 933 responses to the blood 

clot vignette and 918 responses to the Alzheimer’s disease vignette from JHS respondents. 

Figure 2B includes 945 responses to the blood clot vignette and 935 responses to the 

Alzheimer’s disease vignette from FHS respondents. Figure 2C includes 157 responses to 

both the blood clot and the Alzheimer’s disease vignette from FHS Omni Cohort 

respondents.
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Table 1:

Characteristics of participants by site

Characteristic JHS
(n=960)

FHS
(n=955)

FHS Omni
(n=160)

Age

 N (% of total) with valid response* 956 (99%) 955 (100%) 160 (100%)

  Mean Age (standard deviation) 63 (12) 58 (14) 64 (13)

  Median Age (minimum-maximum) 63 (29-95) 58 (27-93) 65 (27-89)

Gender

 N (% of total) with valid response 956 (99%) 955 (100%) 160 (100%)

   Female 66.2% 55.2% 61.9%

Race†

 N (% of total) with valid response 960 (100%) 931 (97%) 155 (97%)

African-American 100% 0% 88.4%

White 0 98.7% 0.6%

  Other‡ 0 1.3% 11.0%

Ethnicity

 N (% of total) with valid response 879 (92%) 928 (97%) 149 (93%)

  Hispanic 2.5% 1.9% 0.7%

Education

 N (% of total) with valid response 921 (96%) 947 (99%) 154

  High school graduate or less 31.4% 18.2% 9.1%

  Some college or technical school 22.7% 21.1% 15.6%

  College graduate or higher 45.9% 60.7% 75.3%

Employment Status

 N (% of total) with valid response 927 (97%) 939 (98%) 156 (98%)

  Employed 41.9% 59.0% 43.6%

  Retired 38.8% 30.1% 48.7%

  Other§ 19.3% 10.9% 7.7%

Marital Status

 N (% of total) with valid response 913 (95%) 940 (98%) 151 (94%)

  Single, never married 11.5% 7.9% 10.6%

  Married or living with partner 48.5% 75.0% 55.6%

  Divorced or separated 20.4% 10.3% 19.9%

  Widowed 19.6% 6.8% 13.9%

Children

 N (% of total) with valid response 930 (97%) 943 (99%) 157 (98%)

  Yes 89.6% 80.5% 86.0%

Attendance at religious activities

 N (% of total) with valid response 901 (94%) 888 (93%) 151 (94%)

  Nearly every day 19.6% 2.6% 9.3%

  At least once a week 59.6% 20.4% 43.7%
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Characteristic JHS
(n=960)

FHS
(n=955)

FHS Omni
(n=160)

  Few times a month 14.1% 12.2% 9.9%

  Few times a year 4.8% 27.1% 13.9%

  Less than once a year or not at all 1.9% 37.7% 23.2%

Religious preference

 N (% of total) with valid response∥ 960 (100%) 955 (100%) 160 (100%)

  Protestant, Baptist 59.4% 4.7% 29.4%

  Protestant, Mainline 13.2% 10.1% 22.5%

  Protestant, other 5.1% 6.2% 11.2%

  Catholic 2.5% 51.4% 8.1%

  Other 11.4% 8.1% 10.0%

  None 1.4% 12.7% 12.5%

  Private 4.4% 5.8% 3.8%

  No response 2.7% 1.1% 2.5%

Personal knowledge of someone with

 N (% of total) with valid response 941 (98%) 953 (100%) 158 (99%)

  Blood Clot 53.9% 57.1% 55.7%

 N (% of total) with valid response 937 (98%) 946 (99%) 159 (99%)

  Alzheimer Disease 67.0% 77.4% 79.3%

Personal experience with genetic testing

 N (% of total) with valid response 941 (98%) 939 (98%) 157 (98%)

  Yes 13.4% 8.2% 5.7%

Attitude toward genetic testing (continuous, range 1-5)

 N (% of total) with valid response 935 (97%) 935 (98%) 157 (98%)

  Mean (standard deviation) 4.4 (0.9) 4.4 (0.8) 4.1 (0.9)

  Median (25th, 75th percentile) 5.0 (3.7, 5.0) 4.7 (4.0, 5.0) 4.3 (3.3, 5.0)

Knowledge of genetic testing (continuous, range 0-7)

 N (% of total) with valid response 936 (97%) 937 (98%) 157 (98%)

  Mean (standard deviation) 3.5 (1.7) 4.1 (1.5) 3.9 (1.7)

Subjective numeracy (continuous, range 1-6)

 N (% of total) with valid response 944 (98%) 945 (99%) 159 (99%)

  Mean (standard deviation) 3.5 (1.3) 4.3 (1.2) 4.1 (1.3)

  Median (25th, 75th percentile) 3.7 (2.5, 4.5) 4.5 (3.5, 5.3) 4.3 (3.0, 5.3)

*
Represents the number of nonmissing responses used in the denominator of each cell

†
The JHS survey did not ask about race because all members of the JHS are African-American

‡
Includes mixed, Native American, and Asian-American

§
Includes disabled, unemployed, in school, and homemaker

∥
To accurately represent response to the Religious preference item and to avoid more substantial amounts of missing data, responses of “prefer not 

to answer” were coded as a separate category (Private) and respondents who did not select any option were coded as a “No response” category.
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