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INTRODUCTION
Whole-genome sequencing (WGS) determines the complete 
DNA sequence of an individual and can be used as a powerful 
diagnostic tool.1,2 Applied in the general population, it could be 
used for screening.2–4 Unlike whole-exome sequencing, which 
targets the protein-coding regions of the genome (<2% of the 
genome), WGS involves sequencing the whole genome (cod-
ing, noncoding, and mitochondrial DNA).5 Results from WGS 
include primary findings (variants in a gene(s) relevant to the 
diagnostic indication for which sequencing was ordered) and 
secondary findings (also termed incidental findings; variants 
in genes not apparently relevant to a diagnostic indication for 
which sequencing was ordered).6 In 2013, the American College 
of Medical Genetics and Genomics (ACMG) recommended 
that only secondary finding variants currently determined to be 
clinically actionable be reported when sequencing is ordered for 
a primary indication.6

In 2015, the recommendations were updated to address the 
critical issue of who decides what results should be included in 

the WGS report. The new guidelines recommend that “patients 
should be able to opt out of the analysis of genes unrelated to 
the indication for testing.”7 Reporting secondary findings cur-
rently determined to have unclear medical treatment could 
generate anxiety and unnecessary medical tests, but patients 
could miss valuable information if not reported.8,9 Furthermore, 
prematurely acting on findings may result in overtreatment, 
potentially causing harm and unnecessary use of health-care 
resources.8,9 However, individuals may want to learn about 
these findings in order to reassess personal priorities and/or 
get affairs in order if their chance of death is increased, or they 
may hope that information regarding long-term risk becomes 
actionable in the future. Clinical genome or exome sequenc-
ing is currently indicated for the detection of rare variants in 
patients seeking a diagnosis for a potential Mendelian genetic 
disorder, and several thousand tests have already been ordered 
for this population.4 As costs decrease, it is possible that WGS 
will become more routine and possibly used for screening in the 
general population.1,2,4,10 The ACMG recommends that when 
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Purpose: Whole-genome sequencing (WGS) can be used as a 
powerful diagnostic tool as well as for screening, but it may lead to 
anxiety, unnecessary testing, and overtreatment. Current guidelines 
suggest reporting clinically actionable secondary findings when diag-
nostic testing is performed. We examined preferences for receiving 
WGS results.

Methods: A US nationally representative survey (n = 410 adults) 
was used to rank preferences for who decides (an expert panel, your 
doctor, you) which WGS results are reported. We estimated the value 
of information about variants with varying levels of clinical useful-
ness by using willingness to pay contingent valuation questions.

Results: The results were as follows: 43% preferred to decide them-
selves what information is included in the WGS report. 38% (95% 
confidence interval (CI): 33–43%) would not pay for actionable 

 variants, and 3% (95% CI: 1–5%) would pay more than $1,000. 55% 
(95% CI: 50–60%) would not pay for variants for which medical 
treatment is currently unclear, and 7% (95% CI: 5–9%) would pay 
more than $400.
Conclusion: Most people prefer to decide what WGS results are 
reported. Despite valuing actionable information more, some 
respondents perceive that genetic information could negatively 
impact them. Preference heterogeneity for WGS information should 
be considered in the development of policies, particularly to integrate 
patient preferences with personalized medicine and shared decision 
making.
Genet Med advance online publication 2 June 2016
Key Words: attitude to health; health-care costs; secondary  findings; 
whole-genome sequencing; willingness to pay
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WGS is used for diagnostic purposes, the individual tested (or 
their guardian) undergo informed-consent procedures regard-
ing possible secondary findings in 56 genes for conditions that 
“have a high likelihood of severe disease that is preventable if 
identified before symptoms occur.”7 Costs of genome sequenc-
ing data range from US$4,000 to $15,000 and can vary depend-
ing on interpretation and volume of data.4,11

Whether WGS can achieve its potential to improve patient 
outcomes will depend on what information is given to patients 
and how patients and providers respond to and value the infor-
mation provided. From a health-care-system perspective, the 
benefits and costs of WGS will depend on short- and long-
term consequences associated with receiving WGS informa-
tion, guidelines’ recommendations with respect to ordering 
WGS, and whether the cost of WGS will be covered by payers. 
Assessing the value of WGS is complex because the technique 
provides not just one test result but multiple results that have 
varying levels of clinical usefulness (Table 1). Actionable find-
ings are variants that are considered clinically useful and can 
be acted on (i.e., variants for which there are medical treatment 
guidelines or that are associated with preventable diseases).12,13 
Findings for which evidence for best clinical action is not avail-
able are variants that are considered clinically valid but do not 
meet as high a standard for clinical usefulness (i.e., variants for 
which there is unclear medical treatment). Findings of unknown 
significance are variants considered to have unknown or no 
clinical significance. These variants are not “strongly linked to a 
phenotype, clinical outcome, or intervention.”12,13

There are several methods for estimating value and personal 
utility. In genomics, personal utility is defined as the mean-
ing and worth an individual gives to a genomic or genetic test 
from their personal perspective.10,14 Cost-effectiveness, using an 
incremental cost-effectiveness ratio, is one approach to captur-
ing value, typically from a health-care-system and payer per-
spective, to inform resource-allocation decisions.15 Contingent 
valuation is a survey-based method used for valuation of non-
market services (e.g., health treatments) to estimate willing-
ness to pay in monetary units (with a range and maximum 
amount).16 Contingent valuation can be used to estimate per-
sonal utility and the value of WGS information.

Previous research suggests that individuals, regardless of 
health status, value having choices about the WGS information 
they receive, and many clinicians believe that people should 
have a choice about the results they receive.17–20 However, there 
is limited evidence pertaining to the willingness to pay for 

WGS information, depending on whether that information is 
medically actionable, or who should decide what results are 
included and returned in a WGS report. In this study, we elic-
ited preferences regarding who defines which WGS results are 
included in a WGS report to help inform health policy, and 
we estimated the value of WGS information using contin-
gent-valuation methods to determine willingness to pay in a 
nationally representative sample of adults from the US general 
population.

MATeRIALs AND MeTHODs
study design
We designed an online survey to elicit stated preferences for 
receipt of WGS information in the context of screening for 
pathogenic variants. The survey included the following sections:

1. A ranking exercise to elicit preferences for who defines 
which WGS results are included in a genomic report

2. Contingent-valuation questions to elicit willingness to 
pay for a basic genomic report that includes only action-
able genomic status information (based on ACMG 
recommendations)6

3. Contingent-valuation questions to elicit willingness to pay 
for genomic information for which the medical treatment 
is currently unclear and would not be included in a basic 
genomic report (based on ACMG recommendations)

Our survey development was informed by a literature review 
of attitudes, values, and preferences in genomic/genetic test-
ing; pretest interviews and cognitive testing (using one-on-one 
“think aloud” methods) with 13 consecutive adults who were 
enrolled in the MedSeq study (U01-HG006500) at the time 
of baseline data collection;2,21 and consultation with our team 
of genetics experts. Risks were explained in words as follows: 
chance of having a gene variant that leads to health problems, 
chance of having additional gene variants that are not included 
in a genome report, and chance of death in the next 10 years 
if you have one of the additional gene variants. For each risk, 
a probability was expressed as a number and a diagram (e.g., 
chance of having any of the additional gene variants is 1 out of 
100 (1%)). The diagram of the probability had 100 dots with a 
colored dot or dots to express the probability out of 100, and the 
remaining dots were gray. The costs presented to respondents 
in the contingent-valuation questions were based on a review 
of the cost of WGS in the United States in 2014, and the upper 

Table 1 Summary and examples of actionable findings, findings for which evidence for best clinical action is not 
available, and findings of unknown significance

Actionable findings
Findings for which evidence for the best 

clinical action is not available
Findings of unknown 

significance

Variants that are considered to be clinically useful 
and can be acted on (i.e., variants with medical 
treatment guidelines or preventable diseases),  
 
for example, hereditary breast and ovarian cancer 
or Lynch syndrome6,12,13

Variants that are considered clinically valid but 
do not meet as high of a standard for clinical 
usefulness (i.e., variants for which there is unclear 
medical treatment),  
 
for example, APOE4 allele associated with 
Alzheimer disease risk or Huntington disease12,13

Variants that are considered to 
have an unknown or no clinical 
significance; these variants 
are not “strongly linked to a 
phenotype, clinical outcome, or 
intervention”12,13
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levels were informed by maximum willingness to pay stated in 
pretest interviews.

For the ranking exercise, respondents were asked to rank 
three mutually exclusive options from 1 to 3 (where 1 was the 
most desirable option and 3 was the least desirable) for defining 
the results included in the genomic report:

Option 1. A panel of experts decides which variants to include: 
a report that includes results only for gene variants that could 
lead to health problems that a panel of experts is sure can be 
prevented or treated.

Option 2. Your doctor decides which variants to include: a 
report your doctor chooses based on your family history and 
the information he or she thinks you would find useful. Your 
doctor could explain the results that you get with this report, 
but you would not necessarily know how this report is different 
from the experts’ genome report.

Option 3. You decide which variants to include: a report that 
includes results for gene variants you choose based on your 
own understanding and concerns about your chance of health 
problems and possible treatments.

The survey included the following description about the 
information that the respondents would receive from WGS in a 
basic genomic report in the context of using WGS as a screen-
ing tool for pathogenic variants:

Based on the recommendations of experts, people who 
sequence their genome receive a report on whether they 
have any one of hundreds of gene variants that lead to 
health problems. About 1% (1 out of 100) of people learn 
that they have at least one of the gene variants included 
in the genome report. If you have any of the gene vari-
ants included in the genome report, you can get informa-
tion about your chance of getting health problems that 

can be prevented or treated, and information about the 
chance that your children or family members have health 
problems.

Following the WGS report description, respondents were 
asked contingent-valuation questions to elicit their willingness 
to pay for genomic information. We used a double-bounded 
dichotomous choice elicitation format to vary the initial WGS 
report cost across respondents (two-question bidding game; 
Figure 1 and Supplementary Appendix A online), which has 
been widely used to value public goods, including health.16,22

In the first set of double-bounded contingent-valuation 
(DBCV) questions, respondents were randomly assigned to one 
of two initial basic report costs ($1,000 or $500). The cost was 
doubled if the respondent answered “yes” to the initial report 
cost and halved if the respondent answered “no.” If a respon-
dent rejected the report cost a second time, the cost was set to 
$0. In the second set of DBCV questions, respondents were ran-
domly assigned to one of two initial costs ($400 or $200) for the 
additional genomic information for which the medical treat-
ment is currently unclear. The cost doubled if the respondent 
answered “yes” to the initial cost, and halved if the respondent 
answered “no.” If a respondent rejected the additional genomic 
information cost a second time, the cost was set to $0.

statistical methods
We calculated the proportion of respondents (and 95% confi-
dence interval (CI)) who chose as their first preference which 
WGS results are reported (expert panel, your doctor, you). We 
used a rank-ordered logit regression model to analyze the rank-
ing of options.23

Only answers from respondents who stated they would be 
willing to accept genomic information were considered in the 
analysis, implicitly conditioning the willingness-to-pay esti-
mation to represent the value of information among those 
who wanted WGS reports. To analyze the DBCV questions, 

Figure 1  Bid structure used for double-bounded contingent-valuation questions eliciting willingness to pay. The options are a basic genomic 
report that includes only actionable genomic status information and additional genomic information for which the medical treatment is currently unclear.

Initial price
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$1,000 and $500
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from $1,000 to $2,000

or $500 to $1,000
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$200 to $400

If NO: reduce price
from $1,000 to $500 or

$500 to $250
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we used an interval regression (IR) model.24 The IR model 
conditioned respondents’ willingness to pay based on the 
attributes of the information that respondents would be 
acquiring with their genomic status and respondents’ per-
sonal characteristics. The IR model uses answers to the DBCV 
questions to identify intervals within which the respondents’ 
willingness to pay is expected. Results from the IR model can 
be interpreted as the contribution of the characteristics of 
genomic information and respondents’ personal characteris-
tics to their willingness to pay for WGS information.

To determine which respondents were willing to acquire 
genomic information, we estimated a probit regression model 
relating a participation variable to personal characteristics.

study sample
The survey was administered online to a general population 
sample of adults (21 years and older) in the United States. 
Participant recruitment occurred in two stages. First, GfK, a 
market-research company,  recruited respondents by invita-
tion through their Internet-based panel, KnowledgePanel.25 

Table 2 Demographics and other respondent characteristics (n = 410)
Characteristic Unweighted summarya Weighted summary

Age (years)

Median (SD) 50 (17) 48 (17)

Range 21–91 21–91

Gender, n (%)

  Male 218 (53%) 197 (48%)

  Female 192 (47%) 213 (52%)

Marital status, n (%)

  Married/living with partner 261 (64%) 252 (61%)

  Widowed/divorced/separated/never married 149 (36%) 158 (39%)

Education, n (%)

  Less than high school/high school 148 (36%) 169 (41%)

  Some college 121 (30%) 115 (28%)

  Bachelor’s degree or higher 141 (34%) 126 (31%)

Employment, n (%)

  Employed 242 (59%) 236 (58%)

  Not employed 168 (41%) 174 (42%)

Race/ethnicity, n (%)

  White, non-Hispanic 287 (70%) 271 (66%)

  Black, non-Hispanic 44 (11%) 47 (11%)

  Other, non-Hispanic 31 (8%) 32 (8%)

  Hispanic 48 (12%) 61 (15%)

Has children, n (%)

  Yes 133 (32%) 138 (34%)

  No 277 (68%) 272 (66%)

Medical conditions, n (%)b

  Yes 263 (64%) 261 (64%)

  None of the conditions listed 147 (36%) 149 (36%)

Health insurance, n (%)c

  Yes 377 (92%) 372 (91%)

  No/do not know/unsure 31 (8%) 36 (9%)

  Missing 2 2

Household Internet access, n (%)

  Yes 340 (83%) 321 (78%)

  No 70 (17%) 89 (22%)

Income, n (%)

  <$20,000 41 (10%) 51 (12%)

  $20,000–$49,999 112 (27%) 114 (28%)

  $50,000–$84,999 103 (25%) 106 (26%)

  ≥$85,000 154 (38%) 138 (34%)
aData were weighted to represent the general population of the United States. bCould select one or more of the following medical conditions: arthritis, asthma or allergies, 
cancer, diabetes, gastrointestinal conditions, heart disease, high blood pressure, high cholesterol, migraines, osteoporosis, and stroke. cCould select one or more of the 
following health-insurance options: private insurance paid for by self, private insurance paid for by employer (spouse or self), Medicaid, Medicare, veteran’s health insurance, 
and other.
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KnowledgePanel is a probability-based Web panel designed to 
be representative of the United States population. It has been 
used extensively in research reported in more than 400 papers, 
articles, and books, including several studies on genetic test-
ing, and is validated by the American Association for Public 
Opinion Research.25–27 GfK uses a modest incentive program 
for panel members to encourage participation, including entry 
into raffles or special sweepstakes with both cash rewards 
and other prizes. Households are provided with access to the 
Internet and a laptop if needed. Panel members were randomly 
invited to participate in our survey using residential address–
based sampling methods. E-mail reminders were sent to non-
responders four times.

A total of 873 individuals were invited to participate in the 
survey; 410 gave consent to participate and completed the sur-
vey in full (47% response rate, Supplementary Appendix B 
online). This allowed for robust statistical analyses with a mini-
mum acceptable level of statistical precision (standard error 
<0.05).

ethics and consent
Informed consent was obtained from respondents prior to 
beginning the survey. Ethics approval was obtained through 
the University of California–San Francisco Human Research 
Protection Program Committee on Human Research (12-
09652) and the University of Calgary Conjoint Health Research 
Ethics Board (13–1231).

ResULTs
Overall, respondents were similar to the general population of 
the United States, with the following exceptions: median age 
was higher (50 vs. 37 years), the proportion of males was higher 
(53 vs. 49%), more were married or living with a partner (64 
vs. 51%), levels of postsecondary education were higher (64 vs. 
58%), and incomes were higher (Table 2).28,41 The median time 
taken to complete the survey was 22 minutes.

Regarding experiences with genomic testing (Supplementary 
Appendix C online), 7% reported ever having undergone a 
genetic test and only 2% reported ever having their genome 
sequenced. When respondents were asked if they would want 
to learn if they had a gene variant that could lead to a fatal dis-
ease for which the medical treatment is currently unclear, 34% 
said they would want to have this information. These individu-
als were mostly males, had an average age of 47 years (SD: 16 

years), were white (non-Hispanic), had at least some college 
education, and had a household income of $50,000 or more. 
When respondents were asked if they would want to learn if 
they had a gene variant that could lead to severe, progressive 
memory loss that is not treatable, 48% indicated they would 
want to have this information. These individuals represented an 
even split of males and females, had an average age of 47 years 
(SD: 17 years), were white (non-Hispanic), had at least some 
college education, and had a household income of $50,000 or 
more.

Deciding for themselves about what information is included 
in the basic genomic report was the most preferred option for 
43% of respondents, and 34% said they would prefer that their 
primary-care physicians decided (Table 3). Only 23% of respon-
dents said they would prefer that a panel of experts defined the 
information contained in the basic genomic report. We found 
no statistically significant effect of any individual characteristics 
that helped explain differences in the ranking of options.

A substantial proportion of respondents did not value obtain-
ing genomic information included in the basic report (38%; 
95% CI: 33–43%) or genomic information for which the medi-
cal treatment is currently unclear (55%; 95% CI: 50–60%), even 
if this information was available at no cost (Figure 2). For the 
basic WGS report, most respondents (53%; 95% CI: 48–58%) 

Table 3 Summary of rankings: most and least preferred 
option of who defines results included in the basic 
genomic report (n = 410)

Chose as most 
preferred Total (least 

preferred)Panel Doctor You

Chose as least preferred Panel 0 68 133 201

Doctor 27 0 44 71

You 66 72 0 138

Total (most preferred) 93 140 177 410

Figure 2 Distribution of respondents’ (n = 410) willingness to pay. The 
options are (a) a basic genomic report that includes only actionable genomic 
status information and (b) additional genomic information for which the 
medical treatment is currently unclear.
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were willing to pay up to $500; only 9% were willing to pay more 
than $500 (Figure 2a). Among respondents who expressed 
interest in obtaining genomic information in the basic report 
(n = 253), the average willingness-to-pay estimate was $299 
(SD: $86; P < 0.01). None of the respondent characteristic vari-
ables in the regression model (preference for who decides what 
results to include in a report, interest in knowing about gene 
variants related to fatal health problems for which the medical 
treatment is currently unclear or to memory loss and function, 
having children younger than 18 years old, household income, 
gender, race, previous genetic testing, and time it took to com-
plete the survey) was significantly associated with willingness 
to pay for the basic report.

For the genomic information for which the medical treat-
ment is currently unclear, 29% (95% CI: 25–33%) were will-
ing to pay up to $200 and 16% were willing to pay more than 
$200 (Figure 2b) for this information. Among respondents 
who expressed interest in obtaining this genomic information 
(n = 184), the average willingness to pay was $180 (SD: $83; 
P < 0.05). Respondent characteristics, such as interest in know-
ing about fatal health problems for which the medical treatment 
is currently unclear (P < 0.05) and history of previous genetic 
testing (P < 0.01), were associated with a higher likelihood of 
being willing to pay. No other respondent characteristic vari-
ables included in the regression model (chance of having a gene 
variant for which the medical treatment is currently unclear, 
chance of death in the next 10 years from a health problem, 
preference for who decides what results to include in a report, 
interest in knowing about gene variants related to memory 
loss and function for which the medical treatment is currently 
unclear, having children younger than 18 years old, household 
income, gender, race, time it took to complete the survey, and 
interaction terms) were significantly associated with willing-
ness to pay for this additional genomic information.

Respondents’ willingness to obtain genomic information 
was positively associated with interest in knowing about gene 
variants related to fatal health problems for which the medi-
cal treatment is currently unclear (P < 0.01) and problems 
that would significantly affect quality of life (e.g., permanent 
loss of memory and function; P < 0.01). Respondents who 
reported preferring control over the type of genomic infor-
mation included in the basic genomic report were more 
likely to want to acquire information on gene variants for 
which the medical treatment is currently unclear, if offered 
(P < 0.01). Being male was significantly associated with inter-
est in obtaining additional genomic information for which 
the medical treatment is currently unclear (P < 0.05) but not 
significantly associated with willingness to obtain the basic 
report. No other variables included in the regression model 
(preference for doctor deciding what results to include in a 
report, having children younger than 18 years old, house-
hold income, previous genetic testing, and race) were sig-
nificantly associated with respondents’ interest in obtaining 
WGS information. The model controlled for the influence of 
respondents (n = 29) who completed the survey more quickly 

than expected if they were reading and considering all the 
responses.

DIsCUssION
Assessing the value of WGS is complex because it is a technol-
ogy that provides multiple results with varying levels of clini-
cal usefulness. Willingness to pay, as measured by contingent 
valuation, can be used to reflect the value of WGS information. 
There is limited evidence regarding willingness to pay for WGS 
information depending on whether that information is medi-
cally actionable or regarding who should decide what results 
are included and returned in a WGS report. We addressed this 
gap by eliciting preferences for who defines which WGS results 
are included in a WGS report and by estimating the value of 
WGS information using contingent-valuation methods.

In exploring who decides which results are included in a 
basic WGS report, we found that most individuals (43%) would 
prefer to decide themselves. Although our study uniquely 
addressed the issue of who should decide, our findings are sup-
ported by other findings that people, regardless of their health 
status, would generally like a choice about the WGS infor-
mation they receive, and many clinicians believe that people 
should have a choice about the results they receive (actionable 
or not).17–19,29 Concerns have been raised regarding the feasibil-
ity of sharing WGS results, specifically with regard to the large 
amount of time and resources required to review and discuss all 
possible results in a genomic report,30,31 as well as the difficulty 
of counseling patients about all results in a report, or choosing 
a subset of actionable genes for analysis, when this informa-
tion is constantly evolving.7 These are important considerations 
given that the general population has limited knowledge and 
understanding of personalized medicine,32 and genomic policy 
experts have expressed concerns regarding genomic literacy.33 
Furthermore, although people are currently able to opt out of 
the analysis of genes unrelated to the indication for testing, 
they are not allowed to opt in.7 Our findings suggest that some 
people would be better off, in terms of personality utility (as 
reflected by their willingness to pay), if they were also allowed 
to make an informed decision to opt to receive genomic infor-
mation for which the medical treatment is currently unclear. 
This may be associated with getting their affairs in order if they 
have a gene variant that increases the chance of death  or they 
hope that information on long-term risks may be actionable in 
the future.

In our nationally representative sample, we found that some 
respondents would not want genomic information even if it 
were free. If they were interested in obtaining genomic infor-
mation, then respondents were willing to pay more for the basic 
WGS report ($299; actionable findings) than for the additional 
genomic findings for which the medical treatment is currently 
unclear ($180), suggesting that respondents valued the prophy-
lactic or therapeutic benefits of the information in the WGS 
report. The characteristics of the genomic information (prev-
alence, severity of the health problems that the variant might 
cause, and risk of death in the next 10 years associated with 
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having the gene variant) did not seem to influence the amount 
respondents were willing to pay for additional genomic infor-
mation, suggesting that the information itself, not the outcomes 
associated with the genomic information, was considered to be 
of value.

Previous research has demonstrated varying levels of interest 
in undergoing WGS34 and a wide range of estimates for willing-
ness to pay to undergo genetic or genomic testing. In Canada 
and the United Kingdom, 30–80% of individuals are willing to 
undergo genetic or genomic testing if it is free of charge and 
5–37% are willing to pay up to approximately $500 to undergo 
testing, with few willing to pay more than $500.35–37 Age and 
interest in undergoing genetic or genomic testing influence 
willingness to pay.35,36

Having used contingent-valuation methods to reduce the 
potential bias of eliciting willingness to pay directly, our find-
ings are generally consistent in the context of previous studies 
on preferences and value of complex genetic information. For 
example, Ries et al. explored willingness to pay for genetic test-
ing in a Canadian general population sample using a cost scale 
($0, $1–499, $500–1,999, $2000+) and found that most people 
are not willing to pay more than $500 to learn about manage-
able diseases.36 Additionally, 48% would not pay anything to 
learn about their risk of developing a serious condition, and 
32% would pay up to $500 for this information.36

Regier et al.20 focused on information derived from second-
ary genomic findings and estimated willingness to pay using 
discrete-choice methods in a sample of adults from the gen-
eral population. In a scenario that explores willingness to pay 
for information that may or may not be actionable, the mean 
amount respondents were willing to pay was $280.20 These 
methods were different from those used in our study, and the 
amount respondents were willing to pay was greater than our 
findings ($280 versus $180) but similar in magnitude.

Implementation of WGS in a clinical setting has been lim-
ited partly by the lack of coverage of test costs by insurance 
companies and the inability of some patients to pay the out-of-
pocket costs.11 There is variation in cost coverage depending on 
the insurance company and type of testing. However, coverage 
policies are being updated as use of this technology increases.11

Although our study has several strengths, there are some 
limitations. First, there are limitations associated with online 
research panels, such as possible incentive bias. However, this 
method and use of incentives are common. Research using data 
from online surveys has demonstrated validity and reliability 
that are comparable to those using traditional methods.38,39 
Second, although contingent valuation is well established, this 
approach does not inform questions as to the specific aspects of 
the service that are valued. To determine how different aspects 
of services are valued, decompositional approaches such as 
conjoint analysis are needed. Conjoint analysis characterizes a 
service based on multiple attributes and elicits trade-offs among 
those attributes.40

Our results provide evidence that individuals in the general 
population value actionable genetic information more than 

genomic information for which the medical treatment is cur-
rently unclear, as reflected by their willingness to pay, but some 
respondents did not value any genetic information, as demon-
strated by their lack of interest, even if it were free. Furthermore, 
although the original ACMG guidelines for genomic testing 
were based on input from experts, we found that people prefer 
to decide themselves what WGS information is reported. These 
findings support the more recent ACMG policy statement that 
patients should be able to opt out of genetic analysis unrelated 
to the indication for testing. Our findings indicate that some 
people would be better off, in terms of personal utility, if they 
were also allowed to make an informed decision to opt in to 
receiving genomic information for which the medical treat-
ment is currently unclear; however, for some, negative value 
may be associated with the information generated from these 
results. However, if a person chooses to opt to receive this infor-
mation, then decision makers need to consider who should pay 
and which individuals would be eligible to opt in given the 
potential financial impact on the health-care system. This sug-
gests that patient preferences should be used to inform policies 
and consent processes about WGS testing and how results are 
reported in the future because negative value may be associated 
with information generated from these results.

SUPPLEMENTARY MATERIAL
Supplementary material is linked to the online version of the paper 
at http://www.nature.com/gim
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