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Abstract

Purpose: We assessed the decision-making of individuals pursuing genomic sequencing without 

a requirement for pre-test genetic counseling. We sought to describe the extent to which 

individuals who decline genetic counseling reported decisional conflict or struggled to make a 

decision to pursue genomic testing.

Methods: We administered a 100-item survey to 3,037 individuals who consented to the Return 

of Actionable Variants Empirical (RAVE) study, a genomic medicine implementation study 

supported by the National Institutes of Health (U.S.A.) eMERGE consortium. The primary 

outcomes of interest were self-reported decisional conflict about the decision to participate in the 

study and time required to reach a decision.

Results: We received 2,895 completed surveys (response rate = 95.3%), and of these respondents 

97.8% completed the decisional conflict scale in its entirety. A majority of individuals (63%) had 

minimal or no decisional conflict about the pursuit of genomic sequencing and were able to reach 

a decision quickly (78%). Multivariable logistic regression analyses identified several 

characteristics associated with decisional conflict, including lower education, lower health literacy, 

lower self-efficacy in coping, lack of prior experience with genetic testing, not discussing study 

participation with a family member or friend, and being male.

Conclusion: As genomic sequencing is used more widely, genetic counseling resources may not 

be sufficient to meet demand. Our results challenge the notion that all individuals need genetic 

counseling in order to make an informed decision about genomic sequencing.
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INTRODUCTION

Pre-test genetic counseling is widely used to ensure that individuals are informed about the 

goals of genetic testing, its potential benefits and risks, the range of findings that might be 

generated, and the actions that may be recommended if genetic test results are positive[1]. 

The value added by genetic counseling has been demonstrated through years of clinical 

experience, and is codified in the recommendations of prominent professional organizations 

such as the American Heart Association and the American Society for Cancer and 

Oncology, which have issued statements endorsing the importance of pre-test genetic 

counseling[2, 3].

As new forms of genetic testing are employed in a larger number of clinical settings, it may 

be difficult to provide traditional pre-test genetic counseling to every person considering 

genetic testing. Although efforts have been made to improve the efficiency of genetic 

counseling services,[4, 5] the expectation that all patients are referred to a genetic counselor 

or other medical specialist for in-person counseling prior to genomic evaluation may not be 

sustainable as genomic evaluation becomes a more common element of clinical care. This 

pending inconsistency between historical expectations for patient support and a scarcity of 

available medical resources is spurring efforts to identify alternatives to conventional pre-test 

counseling, including advanced online support and use of clinicians who are not formally 

trained in medical genetics or genetic counseling[6].

In addition to looking for ways to enhance the delivery of pre-test genetic counseling 

services, it is important to consider more pragmatic alternatives for supporting the large 

number of patients who will be offered some type of genomic evaluation in the future. One 

such alternative is to forgo the requirement of pre-test genetic counseling altogether in cases 

where the risks of genomic evaluation are limited and make genetic counseling an option to 

interested patients. This approach could be ethically justifiable, for example, if there were 

good reasons to believe that alternative means of patient education could position patients to 

make a quality decision about genetic testing. Consistent with the aims of pre-test genetic 

counseling, and ethical commitments to promoting patient autonomy, that decision would 

need to be well informed and reflective of the values and preferences of the patient.

To assess the feasibility of such an approach, we evaluated the decision-making process of 

individuals pursuing genomic sequencing in the context of a large clinical implementation 

study in which genetic counseling was optional and consent to genomic testing was obtained 

via mail. Our goals were to describe sources of decisional conflict, the length of time 

required to make a decision to pursue genomic testing, and the network of support (family, 

friends, and others) involved in the decision-making process of patients who elected to 

pursue genetic testing in the absence of pre-test genetic counseling. The data we report can 

inform decisions about the use of genetic counseling resources in future genomic sequencing 

programs.
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METHODS

Setting and Participants

We embedded a survey within a genomic medicine implementation study conducted as part 

of the eMERGE consortium. The parent study provided genomic sequencing of 109 

medically actionable genes to 3,037 individuals in an effort to identify previously undetected 

inherited disease risks and assess the medical and psychosocial implications of genomic risk 

screening[7]. Although genomic sequencing was conducted under a research protocol, an 

associated clinical report was placed in participants’ electronic medical record. Clinically 

actionable results were communicated in-person to participants by a genetic counselor but 

variants of uncertain significance were not returned. Participants were informed about these 

and other potential clinical implications of study results at the time of consent.

The study sample consisted of individuals with one of two phenotypes—documented colon 

polyps and hyperlipidemia. To create the sample, the Mayo Clinic biobank, a genetic 

biobank with approximately 55,000 samples,[8] along with a smaller Vascular Disease 

Biorepository,[9] were screened to identify 5,106 eligible participants exhibiting one or both 

of the phenotypes of interest. Eligible participants were mailed a study packet containing a 

letter of invitation,a study brochure, a “Frequently Asked Questions” document, and an 

informed consent document. These items described the risks and benefits of participating in 

the study, including information about the potential results that participants might receive, 

and discussed potential consequences for family members. The aim of these documents was 

to present common elements of an in-person genetic counseling session. Those electing to 

participate in the study returned a signed consent form in a postage-paid envelop. Optional 

pre-test genetic counseling was available at no cost and was described several times in the 

study invitation materials, along with a phone number to call to schedule an appointment 

with a genetic counselor.

Survey

We designed a 100-item survey comprised largely of validated psychosocial measures from 

the behavioral health literature, including items from the Behavioral Risk Factor 

Surveillance System (2014),[10] the multi-dimensional health locus of control scale,[11] and 

a scale measuring knowledge about the capabilities and limitations of genomic 

sequencing[12]. We collected standard demographic variables, and assessed previous 

experience with genetic testing, health literacy,[13] self-reported health status,[14] and 

subjective assessment of discretionary income[15]. We also developed new items to assess 

domains not identified in the literature but that were viewed as important psychosocial 

measures for the parent study. Not all survey data are presented in this paper.

The primary outcomes of interest for our analysis were decisional conflict and time required 

to reach a decision about the pursuit of genomic sequencing. We measured decisional 

conflict using O’Connor’s Decisional Conflict Scale (DCS)[16]. The DCS is a validated, 16-

item tool utilizing a 5-point agreement scale (0 = Strongly Agree, 1 = Agree, 2 = Neither 

Agree Nor Disagree, 3 = Disagree, 4 = Strongly Disagree). In this survey, we used the full 

16-item standard DCS, but modified the scale slightly to clarify that we were interested in 
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decision-making related to participating in a research study, a modification that has 

precedence in the literature[17, 18]. The modified items are presented in Supplemental 

Figure 1, to facilitate comparison against the original item wordings and question order.

Since we were interested in assessing the decision-making process of patients pursuing 

genomic sequencing, we examined the amount of time it took participants to decide to 

participate (decisional latency). To measure decisional latency, we used the following 

response options: “I was able to decide right away,” “I had to think about it for several hours 

before deciding,” or “I had to think about it for several days before deciding.” We also asked 

participants to indicate if they had talked with: “No one,” a “Family Member,” a “Friend,” a 

“Healthcare provider,” “Research staff from the RAVE study,” or “Other (please specify).” 

The survey was an element of the parent genomic sequencing study and was approved by the 

Mayo Clinic Institutional Review Board(#15–005013).

Data Collection

The survey was administered at or near the time of consent to the parent study. Recruitment 

for the parent study began in March 2016 and was completed in October 2016. An invitation 

packet containing a study consent form was sent to eligible participants via standard U.S. 

postal mail. Interested participants were asked to review the materials and return a signed 

consent form to the research team via a postage-paid return envelope. For a random subset of 

study invitations (n=1,557), we included the psychosocial survey and study invitation 

materials in the same mailed packet as part of a methodological experiment designed to 

assess its impact on enrollment rates (results forthcoming). For these participants, the survey 

was completed at the time participants signed the consent form for the study; and both items 

were mailed back to the study team in the same return envelope. For the remaining 

participants, the study invitation materials and consent form were sent to study invitees 

together, and the surveys were sent to study participants at a later time, after the research 

team had received their signed consent form in the mail. Because of transit time of postal 

mail, these participants completed surveys no sooner than 5–8 days following their consent 

to the parent study. Study participants who returned their consent form but did not complete 

the psychosocial survey were sent reminders at 30 and 60 days following their enrollment.

Trained biobank staff processed consent materials for the parent study and tracked survey 

completion. Each returned item was date-stamped and documented in a tracking database. 

Data from completed surveys were doubled-entered by data-entry staff, and research staff 

conducted periodic quality checks. Individual responses to survey items that were unclear to 

data-entry personnel were flagged, and the paper surveys were reviewed by a research team 

member (JP).

Data Analysis

Data were analyzed using SAS 9.4 (SAS Institute Inc., Cary NC). Means, medians, standard 

deviations, and ranges were calculated for continuous variables, and frequencies and 

percentages were calculated for categorical variables. Our sample was derived from research 

registries, which allowed us to conduct bias analyses to identify demographic factors that 

might be associated with enrollment in the parent study. These demographic factors were 
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compared between consenters and responders who were deemed ineligible (e.g. members of 

the research registry who reported that they no longer receive care at Mayo Clinic), non-

responders, and active refusers, using chi-square tests for nominal characteristics, and 

Kruskal-Wallis or ANOVA F-tests for ordinal or continuous characteristics, as appropriate.

After calculating decisional conflict scores, the total score was dichotomized as <25 versus 

≥25. This approach is consistent with prior studies in which a score of less than 25 has been 

associated with following through with one’s choice[19]. Univariate logistic regression 

models were used to assess unadjusted associations with a decisional conflict score ≥25. 

Conceptually relevant variables were included in a multivariable logistic regression model to 

identify factors associated with increased odds of having decisional conflict score ≥25. Odds 

ratios (OR) and 95% confidence intervals (CI) were calculated. P-values of 0.05 or lower 

were considered statistically significant.

RESULTS

Of the 5,106 participants who met eligibility criteria for the parent study, 3,037 (59.5%) 

responded to the study invitation and consented to participate in the study. Seventy six 

individuals (1.5%) were determined to be ineligible after the study invitation was extended; 

1567 (30.7%) did not respond; and 426 (8.3%) actively declined to participate in the study. 

Of the 5,106 individuals who were invited to participate, only 8 individuals elected to have 

pre-test genetic counseling[6].

Table 1 presents demographic information on the individuals who consented to the parent 

study and compares these inviduals to those who were determined to be ineligible after the 

study invitation, those who actively declined to participate in the study, and those who did 

not respond to the study invitation. Fewer males consented to the parent study than females 

(57.6% vs. 60.9%), and more males were non-responders than females (33.0% vs. 28.9%; p 
= 0.02). Fewer single individuals consented to the study compared to married or partnered 

individuals (51.6% vs. 60.6%), and more single individuals were non-responders compared 

to married or partnered individuals (31.4% vs. 29.1%, p < 0.01). Consenters and active 

decliners differed significantly with respect to education, with increased consent rates 

corresponding with higher education (see Table 1, p < 0.01). Consent rates were 

significantly higher for members of the Mayo Clinic Biobank (a genetic biorepository) 

compared to members of the Vascular Disease Biorepository (61.1% vs. 35.0%, p < 0.01). 

Length of time in the recruitment registry and participant age were also significantly 

different between consenters and non-consenters.

Of the 3,037 individuals who consented to the parent study, 2,895 (95.3%) completed the 

survey. Of the 2,895 individuals who completed survey, 2,830 (97.8%) individuals 

completed all 16 items of the decisional conflict scale (DCS). Those without complete 

decisional conflict data (n = 65) were excluded from analyses involving the total DCS score. 

The mean total DCS score for the sample was 16.2 (SD 13.1), including 525 (18.6%) 

respondents with a DCS score of 0.
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Over 95% of respondents felt they had made an informed choice about the study (as 

reflected by a response of either “strongly agree” or “agree”) and 98.0% of respondents 

indicated that they were satisfied with their decision. In addition, a high proportion of 

respondents agreed that they knew both the risks (85.4%) and benefits (90.8%) of 

participating in the parent study, and felt knowledgeable about the specific risks (81.2%) and 

benefits (83.9%) that were most important to them. Over 56% of respondents agreed that 

they had sufficient decisional support and over 71% of respondents agreed that they had 

sufficient advice in making their decision to participate in the parent study.

A decisional conflict score of less than 25 has been identified in the literature as associated 

with following through with one’s decision[19]. In our sample of 2,830 individuals with 

complete DCS data, 1,782 (63.0%) had a DCS score below 25. We examined demographic 

characteristics, knowledge, experience with genetics, health literacy, self-efficacy in coping, 

and discussion with others as predictors of DCS ≥25 using logistic regression. Table 2 

presents statistically significant predictors in the final model, along with adjusted odds ratios 

of having a DCS score ≥ 25. Significant predictors included higher levels of genetic 

knowledge (OR= 0.90,CI: 0.87—0.95), education (OR= 0.86, CI: 0.79—0.95), and sex 

(OR= 1.43, CI: 1.20—1.71, with males having higher odds of DCS ≥25). Additionally, 

respondents with less than full confidence in coping (OR= 2.58, CI: 2.15—3.11) or no 

previous experience with genetic testing (OR= 1.42, CI: 1.05—1.92) were more likely to 

have a DCS score ≥25. Finally, respondents who reported that they had not discussed their 

decision with a family member (OR: 1.58, CI: 1.30—1.91) or a friend (OR: 1.88, CI: 1.01—

3.73) before enrolling in the parent study were more likely to have a DCS score ≥25.

In the final logistic regression model, three variables measuring self-efficacy in coping (i.e. 

confidence in ability to cope with positive findings related to elevated lipids or presence of 

colon polyps, positive findings related to other disease risks, and positive findings related to 

unpreventable disease risk) were collapsed into a single dichotomous variable (full 

confidence in coping with results vs. less-than-full confidence), since the three variables, 

when separated, created multi-collinearity in the model. Confidence in coping with negative 

results was excluded from the final model because its conceptual relevance became 

increasingly suspect as we consolidated the self-efficacy questions focused on positive 

results. Employment status was also excluded from the final model because it was correlated 

with insurance coverage. Additional details can be found in Supplemental Tables 1 and 2, 

which presents the full set of variables used, unadjusted and adjusted confidence intervals, 

and p-values for the two logistic regression models that were run.

A second outcome of interest was decisional latency, understood as the time participants 

needed to reach a decision about the pursuit of genomic sequencing. The relationship 

between decisional latency and decisional conflict is shown in Figure 1. Respondents who 

reported that they were able to make a decision right away (n=2,158, 76.5%) had a mean 

DCS score of 14.4 (SD 12.7), while those who took several hours to decide (n=372, 13.2%) 

had a mean DCS score of 20.1 (SD 12.5), and those who took several days to decide (n=291, 

10.3%) had a mean DCS score of 24.4 (SD 12.2).
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We examined factors that might be associated with decisional latency using the variables 

that were included in the final logistic regression model for decisional conflict (Table 3). 

Differences between decisional latency categories and multiple variables were found to be 

statistically significant, including decisional conflict score, participant age, education, 

gender, health literacy, self-efficacy in coping, previous experience with genetic testing, and 

discussion of study participation with family and friends. Although most respondents 

decided to pursue genomic sequencing right away (more than 76%), these findings suggest a 

strong relationship between decisional conflict and decisional latency, since several 

significant predictors of decisional conflict in our final logistic regression model were also 

statistically significant in differentiating between decisional latency categories.

DISCUSSION

Results from our study challenge the notion that all individuals need pre-test genetic 

counseling to make an informed decision about whether to pursue genomic sequencing as a 

way to identify actionable genetic variants. We found low levels of decisional conflict in a 

majority of our participants, most of whom were able to make a decision about genomic 

testing quickly. It is noteworthy, however, that our participants had previously donated 

biological materials to a DNA biobank, and may not be typical of other patients. Although 

the genomic sequencing performed was done under a research protocol, participants were 

informed that the study would generate a clinical report and might require medical follow-

up. As a result, findings from the study have important implications for the allocation of pre-

test genetic counseling resources in both clinical and research settings, particularly for high-

volume genomic screening programs.

At least three conclusions may be drawn from our data. First, in a population that resembles 

our sample, decisional conflict about participating in a disease risk screen may be low, if not 

altogether absent, in a significant proportion of individuals who are considering genomic 

sequencing. Decisional conflict is widely used as a method of gauging the quality of patient 

decision-making, especially choices about medical treatment and screening for diseases like 

prostate cancer[20–26] and breast cancer.[27–32] Decisional conflict also has been an 

outcome of much interest in genetic testing,[33–47] and at least two studies have shown that 

decisional conflict is modifiable by genetic counseling[48, 49]. Our data suggest that many 

patients believe they can make an informed decision about genomic sequencing in the 

absence of genetic counseling, a belief that appears to be confirmed by very low levels of 

decisional conflict.

Second, in a population that resembles our sample, it may be possible to identify a subset of 

individuals who would benefit from pre-test genetic counseling prior to making a decision 

about genetic risk evaluation. Individuals in our study with decisional conflict ≥25 tended to 

have lower education, lower knowledge about the capabilities and limitations of genomic 

sequencing, and lower self-efficacy in coping with positive findings. Men and individuals 

who did not have prior experience with genetic testing were also more likely to be 

ambivalent about their decision to participate. Consistent with findings by Puski and 

colleagues, participants who discussed their interest in genomic screening with a family 

member or friend were less likely to report decisional ambivalence[50]. These data suggest 
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that pre-test genetic counseling resources and other decisional support tools might be 

prioritized for a subgroup of patients with specific risk factors related to the quality of their 

decision-making.

Toward identifying patients who may be at risk of making a decision that they subsequently 

regret, some promising work has been done in the creation of a four-item screener for 

decisional conflict in clinical settings[51]. Although such a tool has not been tested in the 

context of genomic sequencing, adopting this approach might help to maximize the value 

added by pre-test genetic counseling. Future research should aim to assess whether 

participants who might benefit the most from pre-test genetic counseling would opt to 

pursue such counseling if they understood its value and these services were convenient and 

accessible.

Third, our data suggest that many individuals make decisions about genomic sequencing 

quickly, with nearly 78% of our study participants deciding to pursue genomic risk 

evaluation “right away.” A majority (67.8%) of those who decided to participate “right 

away” had a decisional conflict score below 25. Although these data highlight a statistically 

significant association between decisional latency and decisional conflict, it is unclear how 

this association should be interpreted. For example, we do not believe these data support the 

idea that quick decision-making is indicative of a more informed or “better” decision; nor do 

we conclude that participants’ lack of decisional conflict was the cause of their quick 

decision. What does seem clear, however, is that requiring pre-consent genetic counseling 

may force some individuals—including individuals with little or no decisional conflict—to 

spend more time making medical decisions than they typically would, potentially disrupting 

their normal decision-making process and alienating some patients who might otherwise 

benefit from genetic testing. In addition, mandating a more deliberate decision-making 

process may reinforce the idea that genetic testing poses unique risks and is somehow very 

different from other types of diagnostic evaluations, thereby reinforcing a form of genetic 

exceptionalism.

In the context of our genomic sequencing study, requiring pre-test genetic counseling in 

addition to the mailed study invitation would have likely prolonged the decision-making 

process of those who elected to participate. Our data challenge the notion that patients need 

to meet with a genetic counselor prior to genomic evaluation and suggest instead that 

offering interested patients the opportunity speak with a genetic counselor should they 
choose to do so may be sufficient, particularly for adults with adequate levels of genetic 

knowledge, coping abilities, and health literacy. Future research should seek to replicate our 

findings in more diverse populations and assess the longitudinal impact of eliminating a 

requirement for pre-test genetic counseling.

LIMITATIONS

Results from our study should be interpreted with an awareness of several limitations. For 

example, participants responding to our survey were individuals who chose to participate in 

the parent genomic sequencing study, and we were not able to obtain data on decisional 

conflict from individuals who declined to participate in the parent study. In addition, 
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although the differences between responders and non-responders that we observed were 

limited (see Table 1), self-selection into the screening study may have created bias in the 

data we report. Another limitation is the inability of a mailed survey to explore participants’ 

decision making processes in greater depth. While we saw little evidence of decisional 

conflict in our sample, it is unclear whether these findings reflect an authentic lack of 

conflict. In addition, while the Decisional Conflict Scale has demonstrated validity in many 

clinical settings, its use in the context of genomic sequencing research is more novel and 

invites further exploration and evaluation.

It is also important to note that the parent study in which this survey was embedded recruited 

individuals who were likely to be supportive of biomedical research, as evidenced by their 

enrollment in a DNA biobank or disease repository. In addition, the prior decision-making 

process that these individuals used to decide whether to participate in these research 

repositories may have influenced their decision-making about the pursuit of genomic 

sequencing. Although our study was designed to simulate a clinical screening program, 

participants may not have fully appreciated the potential medical implications of the results 

generated in the study. Our population was also predominantly white, over 50 years of age, 

and generally well educated. Nearly 99% of participants had some form of health insurance 

and nearly 90% had adequate health literacy. These features may limit the generalizability of 

our findings

Ultimately, additional data are needed to confirm or refute the notion that quality decisions 

to receive genetic disease risk assessment always require pre-test genetic counseling. For 

example, our data do not address whether participants with low levels of baseline decisional 

conflict would have nonetheless appreciated genetic counseling despite their lack of 

ambivalence about their decision. Our data also do not indicate whether study participants 

would have found pre-test genetic testing to be burdensome or would have passed on the 

opportunity to receive genetic testing altogether because of the inconvenience of pre-test 

counseling. Finally, our data are limited to patient beliefs and attitudes collected at a single 

point in time, prior to their receipt of genomic sequencing results, and do not reflect the 

psychosocial impact that might have followed from the receipt of specific test results. While 

our data on psychosocial outcomes associated with a multi-gene disease risk panel do not 

include post-test outcomes, our data are consistent with prior studies focused on 

psychosocial outcomes of genetic testing for single genes. For example, Hirschberg and 

colleagues found that the single best predictor of post-results anxiety was patient-reported 

anxiety at baseline[52]. We did relate self-efficacy in coping with decisional conflict, which 

together may serve as a good proxy for psychosocial status at baseline.

CONCLUSION

The precision of precision medicine should extend not just to the technical capabilities of 

genomic sequencing and risk stratification, but to the manner in which genetics 

professionals support patients. Some patients will require more pre-test decisional support 

than others; and it will be critical to identify those individuals who are most at risk of 

making an uninformed choice that fails to align with their core values and preferences. Other 

patients will be reluctant to use traditional forms of genetic counseling, and a requirement of 
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pre-test genetic counseling may disenfranchise some patients who would otherwise be 

inclined to pursue, and would potentially benefit from, genomic sequencing. As greater 

numbers of institutions implement new forms of genomic sequencing, they should 

simultaneously consider how best to meet the decisional support needs of their patients. This 

may not involve providing traditional forms of pre-test genetic counseling, but alternative—

and, in some cases, optional—decisional support services tailored to the unique needs of 

each individual patient.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Box plots of mean decisional conflict scores by categories of decisional latency, p<0.0001. 

Frequencies provided reflect cases with complete data for both the DCS and decisional 

latency variables (n=2,821).
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Table 1.

Demographic characteristics and analysis of sample bias, n = 5,106

Total
n=5106

Consenters
n=3037

Ineligible
n=76

Non
Responders

n=1567

Active
Refusers

n=426 p value

Sex
0.02

a

 Female 2,884 (100) 1,757 (60.9) 45 (1.6) 834 (28.9) 248 (8.6)

 Male 2,222 (100) 1,280 (57.6) 31 (1.4) 733 (33.0) 178 (8.0)

Age (y) at study invite
<0.01

c

 Mean (SD) 60.0 (8.5) 60.4 (8.1) 61.5 (7.0) 58.7 (9.1) 61.6 (8.3)

 Range (24.7–71.1) (26.0–71.1) (36.5–71.0) (24.7–71.1) (25.9–71.0)

Race
0.53

a

 White 4,944 (100) 2,949 (59.6) 75 (1.5) 1,506 (30.5) 414 (8.4)

 Black or African American 24 (100) 12 (50.0) 0 (0.0) 11 (45.8) 1 (4.2)

 Asian 44 (100) 23 (52.3) 1 (2.3) 18 (40.9) 2 (4.5)

 Other or unknown 94 (100) 53 (56.4) 0 (0.0) 32 (34.0) 9 (9.6)

Ethnicity
0.72

a

 Not Hispanic or Latino 4,967 (100) 2,956 (59.5) 72 (1.4) 1,522 (30.6) 417 (8.4)

 Hispanic or Latino 21 (100) 11 (52.4) 1 (4.8) 8 (38.1) 1 (4.8)

 Unknown 118 (100) 70 (59.3) 3 (2.5) 37 (31.4) 8 (6.8)

Marital status
0.01

a

 Married / partnered 4,015 (100) 2,435 (60.6) 58 (1.4) 1,170 (29.1) 352 (8.8)

 No longer partnered
d 677 (100) 389 (57.5) 12 (1.8) 235 (34.7) 41 (6.1)

 Single, never married 413 (100) 213 (51.6) 6 (1.5) 161 (39.0) 33 (8.0)

Education
<0.01

b

 Missing 300 114 3 150 33

 Grades 1–8 8 (100) 2 (25.0) 0 (0.0) 5 (62.5) 1 (12.5)

 Grades 9–11 38 (100) 11 (28.9) 1 (2.6) 24 (63.2) 2 (5.3)

 Grade 12/GED 646 (100) 351 (54.3) 8 (1.2) 206 (31.9) 81 (12.5)

 College 1–3 years 1,962 (100) 1,134 (57.8) 27 (1.4) 632 (32.2) 169 (8.6)

 College 4+ years 1,223 (100) 778 (63.6) 19 (1.6) 328 (26.8) 98 (8.0)

 Grad/professional school 929 (100) 647 (69.6) 18 (1.9) 222 (23.9) 42 (4.5)

Registry membership
<0.01

a

 Mayo Clinic Biobank 4,786 (100) 2,925 (61.1) 70 (1.5) 1,427 (29.8) 364 (7.6)

 Mayo VDB 320 (100) 112 (35.0) 6 (1.9) 140 (43.8) 62 (19.4)

Tenure (months) in biobank
0.01

b

 Mean (SD) 58.1 (19.7) 57.1 (19.8) 62.2 (21.6) 59.1 (19.4) 61.2 (19.1)

 Range (5.0–116.0) (5.0–107.6) (10.4–107.3) (7.2–116.0) (9.4–110.9)

a
Chi-Square;
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b
Kruskal Wallis;

c
ANOVA F-Test;

d
Divorced, separated, or widowed
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Table 2.

Odds of having decisional conflict about the choice to pursue genomic testing in a multivariable logistic 

regression analysis (n=1048)

OR (95% CI)
c

Education (ordinal)
a

0.86 (0.79, 0.95)

 Grades 1–8 ---

 Grades 9–11 ---

 Grade 12/GED ---

 College 1–3 years ---

 College 4+ years ---

 Grad/professional school ---

Gx knowledge
b

0.90 (0.87, 0.94)

Sex
b

 Female REF

 Male 1.43 (1.20, 1.71)

Confidence w/ medical form
b

 Extremely REF

 Quite a bit 1.82 (1.46, 2.25)

 Not at all to somewhat 2.29 (1.59, 3.30)

Full confidence in coping
b

 Yes REF

 No 2.58 (2.15, 3.11)

Previous Gx test
a

 Yes REF

 No 1.42 (1.05, 1.92)

Before enrolling, talked w/

 Family Member
b

 Yes REF

 No 1.58 (1.30, 1.91)

 Friend
a

 Yes REF

 No 1.88 (1.01, 3.73)

a
= p<0.05;

b
= p<0.01;

c
= Adjusted for all variables in the final model. Final model variables that were not statistically significant are: age, months in biobank, race, 

marital status, insurance coverage, and discussion of choice with health care provider, study staff, or others. For additional details, see 
supplementary digital content.
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Table 3.

Distribution of decisional conflict predictors across categories of decisional latency

Decisional Latency
“I was able to make my decision...”

Characteristic
a

Right
away

(n=2,206)

After several
hours

(n=382)

After several
days

(n=296) p value

Mean (SD) Mean (SD) Mean (SD)

Decisional Conflict 14.4 (12.7) 20.1 (12.5) 24.4 (12.2) <0.01
b

Age 59.9 (8.1) 60.7 (8.1) 61.1 (7.7) 0.02
d

Months in registry 57.7 (19.9) 58.1 (19.5) 57.0 (19.8) 0.60
b

Gx knowledge 8.1 (2.5) 8.2 (2.2) 7.8 (2.6) 0.08
b

N (%) N (%) N (%)

Education (ordinal) 0.01
b

 Grades 1–8 1 (0.0) 0 (0.0) 0 (0.0)

 Grades 9–11 6 (0.2) 1 (0.3) 1 (0.3)

 Grade 12/GED 242 (11.1) 44 (11.8) 44 (15.2)

 College 1–3 years 823 (37.8) 123 (32.9) 121 (41.7)

 College 4+ years 600 (27.5) 117 (31.3) 67 (23.1)

 Grad/professional school 508 (23.3) 89 (23.8) 54 (19.7)

Gender Male 915 (42.1) 179 (47.2) 110 (37.8) 0.04
c

Race White 2,102 (96.7) 369 (97.4) 281 (96.9) 0.81
c

Marital status 0.38
c

 Married/Partnered 1,807 (83.2) 326 (86.0) 239 (82.1)

 No longer partnered 270 (12.4) 34 (9.0) 37 (12.7)

 Single, never married 96 (4.4) 19 (5.0) 15 (5.2)

Insurance
e

0.47
c

 Employer only 1,368 (62.8) 217 (57.7) 174 (60.2)

 Government 582 (26.7) 119 (31.6) 83 (28.7)

 Private 211 (9.7) 37 (9.8) 31 (10.7)

 No insurance 19 (0.9) 3 (0.8) 1 (0.3)

Confidence w/ med forms <0.01
c

 Extremely 1,711 (78.6) 279 (74.2) 177 (60.8)

 Quite a bit 356 (16.4) 68 (18.1) 77 (26.5)

 Not at all to somewhat 109 (5.0) 29 (7.7) 37 (12.7)

Full confidence in coping 891 (40.7) 89 (23.4) 58 (19.9) <0.01
c

Previous Gx test 227 (10.3) 28 (7.3) 19 (6.4) 0.03
c
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Decisional Latency
“I was able to make my decision...”

Characteristic
a

Right
away

(n=2,206)

After several
hours

(n=382)

After several
days

(n=296) p value

Before enrolling, talked w/

 Family Member 546 (24.8) 203 (53.1) 157 (53.0) <0.01
c

 Friend 26 (1.2) 15 (3.9) 22 (7.4) <0.01
c

 Healthcare provider 30 (1.4) 2 (0.5) 8 (2.7) 0.05
c

 RAVE Staff 57 (2.6) 5 (1.3) 8 (2.7) 0.31
c

 Other 31 (1.4) 5 (1.3) 8 (2.7) 0.22
c

a
Characteristics are included for analysis here based on their inclusion in the final logistic regression model;

b
Kruskall Wallis;

c
Chi-Square;

d
ANOVA F-Test.

e
At least 80% of expected cell counts are ≥ 5.
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