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Purpose: To estimate the value of genomic sequencing for
complex pediatric neurological disorders of suspected genetic
origin.

Methods: A discrete choice experiment (DCE) was undertaken to
elicit societal preferences and values. A Bayesian D-efficient and
explicit partial profile design was used. The design included 72
choice tasks, split across six blocks, with eight attributes (three
overlapping per choice task) and three alternatives. Choice data
were analyzed using a panel error component mixed logit model
and a latent class model. Preference heterogeneity according to
personal socioeconomic, demographic, and attitudinal character-
istics was explored using linear and fractional logistic regressions.

Results: In total, 820 members of the Australian public were
recruited. Statistically significant preferences were identified across
all eight DCE attributes. We estimated that society on average

would be willing to pay AU$5650 more (95% confidence interval
[CI]: AU$5500 to $5800) (US$3955 [95% CI: US$3850 to $4060])
for genomic sequencing relative to standard care. Preference
heterogeneity was identified for some personal characteristics.

Conclusion: On average, society highly values all diagnostic,
process, clinical, and nonclinical components of personal utility. To
ensure fair prioritization of genomics, decision makers need to
consider the wide range of risks and benefits associated with
genomic information.
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INTRODUCTION
Complex neurological disorders (CNDs) are characterized by
significant genetic heterogeneity causing developmental delay,
intellectual disability, seizures, physical disabilities, and
behavioral problems. The process of establishing a diagnosis
has, in most cases, been long and challenging,1,2 due to the
heterogeneous and nonspecific clinical presentations.3 This
process involves a multitude of clinical evaluations and
investigations with low diagnostic utility, including imaging,
biochemical and metabolic testing, biopsies, chromosomal
microarray, and single or panel gene testing.1–4 The sequential
pursuit of diagnosis commonly results in a costly diagnostic
odyssey,2,5 posing significant health, social, and economic
challenges to patients and families.6,7

Genomic sequencing (GS) has come to shape a new paradigm
for the diagnosis and management of rare genetic conditions,8

with studies increasingly demonstrating significant diagnostic
and clinical outcomes in the context of neurology.3 Nonclinical
outcomes, including the value of information, the knowledge
about the condition, and the opportunity to make informed
choices, enhance coping, and access peer support, are also
increasingly evidenced.9 The aggregate value of the diagnostic,

clinical, and nonclinical value components of GS is commonly
referred to as personal utility.10,11 While the benefits of GS are
predominantly emphasized,12 concerns associated with data
protection and privacy, secondary findings, and the purpose
and result of GS, for example when genomic information leads
to uncertainty, anxiety, emotional distress, or guilt, are equally
well documented.13

The criteria determining reimbursement decisions for
genomic technologies are as yet unclear,14 and the complexity
of GS has brought up significant challenges to assessing value
for money.15,16 An increasing body of evidence generated
using preference elicitation methods, which explicitly require
tradeoffs between risks and benefits, is demonstrating that
patients and society, on average, highly value the personal
utility of GS.16–20 To enable informed reimbursement
decisions, the value of GS needs to reflect the utility or
disutility associated with the different outcomes generated.16

One promising method to valuing the wide range of outcomes
of GS for informing health-care priorities is the discrete
choice experiment (DCE),21 and interest in the application of
DCEs in health economics and, more specifically, in the
context of genomics is increasing.16,22
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This study reports the findings of a large DCE conducted to
estimate the value that Australian society places on GS for
children with CNDs of suspected genetic origin. Our findings
can be used in a cost–benefit analysis to establish whether GS
of children with CNDs should be reimbursed in publicly
funded health-care systems.

MATERIALS AND METHODS
Ethics statement
Informed consent was obtained from all participants prior to
entering the survey. Ethics approval was granted from the
Medicine and Dentistry Human Ethics Sub-Committee of the
University of Melbourne (Ethics ID: 1852388).

Study design and participants
A survey was developed to elicit societal preferences and
values for different components of personal utility associated
with GS in the context of pediatric CNDs. The survey was
designed following best practice recommendations.23,24 Focus
groups were conducted to identify and develop the DCE
attributes.25 Detailed information about the focus groups is
available elsewhere.26 In brief, clinical genomics staff,
operational genomics staff, and community representatives
with lived experience of rare genetic conditions and CNDs
were purposefully selected to provide a broad range of
perspectives and experiences. Focus groups adopted a multi-
phase mixed methods approach involving quantitative ratings
and qualitative discussions. An iterative and coproductive
approach with all participating stakeholders was then used to
finalize the selection and labeling of attributes.25 Attribute
levels were identified in consultation with the genetic experts
of the research team to ensure clinical face validity.
The final attributes and corresponding levels are provided

in Table 1. The attributes were (1) number of children who
receive a genetic diagnosis, (2) chance of improving the
process of the child’s medical care, (3) availability of
treatments, (4) time until your child does the test, (5) time
between test and results, (6) enabling access to other services
and professional or peer support, (7) enabling access to
clinical trials, and (8) cost of testing to you. Similar to
Goranitis et al.,20 individual-specific cost levels (in Australian
dollars) conditional on participants' self-reported annual
household income were used. This approach ensures fairness
in the marginal disutility of cost levels across participants and
reflects the way the Australian health-care system is funded
with income proportional tax contributions.20

We used a Bayesian D-efficient and explicit partial profile
design developed with Ngene (ChoiceMetrics [2018] Ngene
1.2 User Manual & Reference Guide, Australia). The
experimental design included 72 choice tasks split across six
blocks based on the minimum correlation principle, with each
participant required to complete 12 choice tasks. Choice tasks
were drawn from a candidate set of all relevant attribute
combinations using the modified Federov algorithm.27

Restrictions were applied to the algorithm to ensure fair
representation of all attribute levels without imposing

attribute level balance. Bayesian priors accommodate the
uncertainty associated with parameter values using distribu-
tions that ensure minimal loss of statistical efficiency in the
design in cases of prior parameter misspecification. Bayesian
priors for the pilot survey were informed by published
evidence, where available, and the expectations of the research
team.28 Explicit partial profiles with three overlapping
attributes were chosen to reduce task complexity and avoid
dominancy issues.27,29 Different overlapping attributes or
levels were used across choice tasks.
Choice tasks required participants to indicate the situation

under which they would prefer their child to have GS.
Participants could choose either one of the two GS situations
provided (situation 1 or situation 2) or the opt-out option (“I
would not like my child to have a genomic test”). A choice
task example is shown in Fig. 1. The survey was initially
piloted in 85 members of the Australian adult population,
recruited through an online panel firm (Dynata [formerly
Research Now SSI]), and pilot results were used to refine the
DCE experimental design and final survey. The survey is
available in the Supplementary material.
An Australia-wide sample of participants over the age of 18,

stratified by age, gender, and income, was recruited through

Table 1 Attributes and attribute levels included in the
discrete choice experiment.
Attributes Levels

1. Number of children who receive a genetic diagnosis 5 out of 100
30 out of 100
50 out of 100
75 out of 100

2. Chance of improving the process of the child’s
medical care

20%

40%
60%

3. Availability of treatmentsa No treatments
Nonspecific
treatments
Specific
treatments

4. Time until your child does the test 1 month
6 months
12 months

5. Time between test and results 1 week
3 months
6 months

6. Enabling access to other services and professional or
peer support

No

Yes
7. Enabling access to clinical trials No

Yes
8. Cost of testing to you (% of annual household

income)b,c
0.2%

1%
3%
5%

aNonspecific therapies include physiotherapy, occupational therapy, speech therapy,
specialist dietitian advice, educational support/assistance, and behavior therapy.
These therapies treat the consequences of the neurodevelopmental disorder rather
than the cause of the condition. Specific treatments target the cause of the disorder
and they are more effective in improving child’s health.
bIn choice tasks, percentages were pivoted based on individual’s reported annual
household income. Thus, participants were given an actual cost figure (in Australian
dollars) that was relative to their income.
cMean cost after incorporating income adjustments, across the three surveys, was
$1834 (standard deviation= $2122). The median cost was $900 (interquartile range
= $200 to $2500).
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the online panel firm. The sample size was determined based
on the S-efficiency measure, which indicates the lower bound
of the sample size required to obtain statistically significant
parameter estimates at the 5% significance level when
parameter priors have been correctly specified.30 Societal
preferences were sought per current health economics gold-
standard practice on valuing outcomes.31 The representative-
ness of the sample in these variables was validated against
other national sources.32 Several randomizations were applied
to safeguard the study findings from possible biases and
errors. Initially, a randomization of participants to one of the
six blocks was applied. Further randomization was applied (1)
in the order of choice tasks within blocks, (2) in the order of
the two GS situations to control for a left-to-right bias, and (3)
to a survey version with or without pictogram for the attribute
“number of children who receive a genetic diagnosis” to
control for potential framing effect.

Choice analysis
Choice data were analyzed using a panel error component
mixed logit model, which uses random parameters to account
for unobserved heterogeneity of preferences among partici-
pants. The error component additionally allows for a
covariance structure in the error variances of the GS
situations.23 Continuous coding was applied for the attributes
“number of children who receive a genetic diagnosis," “chance
of improving the process of the child’s medical care," “time

until your child does the test," “time between test and results,"
and “cost of testing to you” to facilitate estimations of
incremental benefits in a cost–benefit analysis. Dummy
coding was used for the remaining attributes. A constrained
triangular distribution was used for the cost and time
attributes as a result of their established disutility.23 A normal
distribution was used for the other parameters. Random
parameters were estimated using 1000 standard Halton
sequences. To determine the relative importance of each
attribute on individuals’ choice, we estimated importance
scores by comparing the range in estimated utility between
best and worst attribute levels divided by the sum of the utility
ranges across attributes. Importance scores, therefore, reflect
the proportion of the overall change in utility, when moving
from worst to best levels across attributes, that corresponds to
each of the attributes.
Marginal willingness-to pay (WTP) values for the DCE

attributes were estimated using the conditional and uncondi-
tional population moments estimates.23 The delta method was
used to generate 95% confidence intervals (CIs). We then
estimated the overall WTP, as a measure of value, and
predicted uptake of GS on the basis of assumptions regarding
the incremental difference between GS and standard care for
each of the DCE attributes using the sample preferences.
Given that risk–benefit tradeoffs are likely to vary within
CNDs, different assumptions can be made in a similar way to
enable estimations of context-specific WTP values. Based on

Enabling access to clinical
trials

Situation 1

Yes

Yes

50 out of 100

60%

Specific treatments

6 months 1 month

6 months 3 months

$500$1200

No treatments

20%

Situation 2

Situation 1 80 60% %Situation 2

Yes

Yes

50 out of 100

I would not like my child
to have a genomic test

Number of children who
receive a genetic

diagnosis

Chance of improving the
process of the child’s

medical care

Availability of treatments

Time until your child does
the test

Time between test and
diagnosis

Cost of testing to you

How certain are you that
genomic testing would make
you and your child better off in
each of these situations?

Provide a number between
0-100

Enabling access to other
services and professional

or peer support

Fig. 1 Choice task example.
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the study by Vissers et al.,2 an incremental diagnostic and
clinical utility of 22% and 24% was assumed for GS. We
assumed an additional availability of specific and nonspecific
treatment options in 3% and 5% of the children respectively.5

The average length of the testing period under standard care
was assumed to be 40 months,2 and the time to a molecular
diagnosis with GS was assumed to be 14 months.5 Finally, it
was assumed that GS is reimbursed by the government and
that it enables access to clinical trials and to other services and
professional or peer support for all additional children being
diagnosed through GS. The additional value of GS relative to
standard care was estimated based on the compensating
variation formula.33 The uptake of GS was estimated based on
the percentage of the population predicted to choose GS.34

Both WTP and uptake estimates were produced based on
population simulated data incorporating identified preference
heterogeneity using robust and quintile regressions.23 WTP
values are reported in both Australian and US dollars (using 1
January 2020 Reserve Bank of Australia exchange rate of
0.70). All analyses were undertaken using NLOGIT 6
(Econometric Software, Inc., Waverton, NSW, Australia).
We used two approaches to explore participants’ hetero-

geneity of preferences. The first approach relied directly on
the outputs of the main choice model. More specifically, we
obtained the estimated individual parameters for marginal
utilities and GS choice probability. We used linear
regression to explore utility differences depending on
socioeconomic, demographic, and attitudinal characteris-
tics. Fractional logistic regression was used to explore
preference heterogeneity for the probability of choosing GS.
The second approach relied on a latent class (LC) choice
model,35 which splits the sample into a finite number of
groups (classes) with distinct preferences. Preferences
within groups are assumed to be homogeneous. We
estimated a model with five classes based on the Bayesian
information criterion (BIC). A fractional logistic regression
was then used to explore whether personal characteristics
were significantly associated with class membership prob-
abilities. These analyses were conducted in Stata 16
(StataCorp, College Station, TX, USA).

RESULTS
In total, 820 members of the Australian adult population
participated in the study. Detailed information about the
socioeconomic, demographic, and attitudinal characteristics is
provided in the Supplementary material (Table S1). In short,
the mean age was 46 years, with 55.8% of study participants
being married (44.5%) or in a committed relationship
(11.3%). Nearly 25% of the sample had a university-level
education, with a further 15% having undertaken additional
postuniversity studies. The majority of participants reported
being parents (55.6%) and having annual household income
of less than AU$100k (75.3%). Approximately 38% of
participants had heard about GS prior to the study, with
28.3% and 16.6% reporting direct (themselves) or indirect
(close family members or friends) experience with genetic
conditions and genetic testing respectively. Other than being
relatively more educated, participants were representative of
the Australian public in terms of age, gender, marital status,
and household income. The histograms of participants’
familiarity with the effect of genetic conditions on patients
and families, knowledge about genetics, attitudes toward GS,
and health are available in the Supplementary material
(Figure S1).
Table 2 presents participants’ preferences for the different

attributes. On average, participants’ utility for GS increased
when more children received genetic diagnosis, when the
chance of improving the process of the child’s medical care
increased, when specific and nonspecific treatment options
were available, and when GS enabled access to clinical trials or
to other services and professional or peer support. Longer
time to access the test, longer turnaround times for results,
and higher costs caused disutility. Preferences for the
attributes “availability of nonspecific treatment options” and
“enabling access to other services and professional or peer
support” were homogeneous, as evidenced by the
non–statistically significant standard deviation estimates
(Table 2), which means that there was not statistically
significant preference variation from the reported mean.
Preference heterogeneity existed across the remaining
attributes.

Table 2 Marginal utilities and willingness-to-pay (WTP).
Attributes Mean Standard

deviation
Importance
score, %

Marginal WTP, AU$
(95% CIs)

Number of children who receive a genetic diagnosis (out of 100) 0.01535a 0.01685a 18 40 (35 to 45)
Chance of improving the process of the child’s medical care (%) 0.03432a 0.02490a 23 88 (78 to 97)
Availability of nonspecific treatment options 0.38665a 0.02195 18 991 (701 to 1280)
Availability of specific treatment options 1.09719a 0.75370a 2810 (2484 to 3137)
Time until your child does the test (in months) −0.06388a 0.02608a 12 −164 (−198 to −130)
Time between test and results (in months) −0.04319a 0.01763a 4 −111 (−154 to −67)
Enabling access to other services and professional or peer support 0.35595a 0.19438 6 913 (703 to 1124)
Enabling access to clinical trials 0.35912a 0.35501a 6 921 (702 to 1140)
Cost of testing to you (AU $) −0.00039a 0.00016a 15
Genomic sequencing constant −1.56065a 2.58458a

Log likelihood function −6698.84
McFadden pseudo R-squared 0.38
Akaike information criterion 13433.7

CI confidence interval.
aStatistically significant at 1% level.
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Table 2 presents additional information about the relative
importance of each attribute on individuals’ choice. The most
important attribute was “chance of improving the process of
the child’s medical care," followed by “availability of
treatments," “number of children who receive a genetic
diagnosis," “cost of testing to you," “time until your child does
the test," “enabling access to clinical trials," “enabling access to
other services and professional or peer support," and “time
between test and results.” The main difference between this
ranking and the ranking conducted as part of the focus groups
is that focus group members placed more emphasis on
receiving genetic diagnosis and accessing professional or peer
support and less emphasis on cost,26 possibly due to their
professional or lived experience with genetic disease.
The marginal WTP for each attribute is also shown in

Table 2. For every additional child in a hundred receiving a
diagnosis, participants on average were willing to pay AU$40
(95% CI: AU$35 to $45). For every percentage point increase
in the chance of improving the process of the child’s medical
care, participants on average were willing to pay AU$88 (95%
CI: AU$78 to $97). On average, participants were willing to
pay an additional AU$991 (95% CI: AU$701 to $1280) and
AU$2810 (95% CI: AU$2484 to $3137) for GS in the presence
of available nonspecific and specific treatment options
respectively. Participants on average were willing to accept
AU$164 (95% CI: AU$130 to $198) and AU$111 (95% CI:
AU$67 to $154) to face an additional month waiting to access
GS or waiting for the test results respectively. To enable access
to other services and professional or peer support, partici-
pants on average were willing to pay AU$913 (95% CI: AU
$703 to $1124). For enabling access to clinical trials, the
average willingness-to pay was AU$921 (95% CI: AU$702 to
$1140). Based on published evidence for the additional
personal utility of GS relative to standard care for CNDs
across the DCE attributes (Table 3), the mean uptake and
WTP for GS were estimated at 74% (95% CI: 72% to 76%)
and AU$5650 (95% CI: AU$5500 to $5800) (US$3955 [95%
CI: US$3850 to $4060]).
Results on personal characteristics as sources of preference

heterogeneity for the uptake of GS and the corresponding
marginal utilities are shown in Table S2. Participants who
had heard about GS before completing the survey and
participants with more positive attitudes toward genomics
were significantly more likely to take up GS. Having a
higher-level education was also marginally significant. For
some of the DCE attributes, significant preference hetero-
geneity was identified in terms of age, gender, income, and
attitudes toward health risk. For example, older people on
average demonstrated significantly higher utility for the
attributes “chance of improving the process of the child’s
medical care," “availability of specific treatment options,"
“enabling access to other services and professional or peer
support," “enabling access to clinical trials,” and significantly
lower utility for the two time attributes compared with
younger people.

Based on the results of the latent class model (Table 4), there
are essentially five groups (classes) of participants. Class 1
includes people who have a negative preference for GS but who
would consider testing when diagnostic and process utilities are
high. Membership in class 1 is significantly associated with no
experience of genetic conditions, not having heard about GS
prior to the survey, and negative attitudes toward genomics in
general (Table S3). About 26% of the sample was grouped in
class 1. Class 2 includes 11% of sample participants who had a
positive preference for GS regardless of the presence of clinical
utility. Class 3 includes people with preferences across all
attributes apart from the results turnaround time. There was
19.7% probability for class 3 membership, which was
significantly associated with an experience of a genetic condition
and higher income levels (Table S3). Class 4 was the largest
group, with a class membership probability of 34.8%, which
includes people who placed 2–3 times higher value across all
attributes compared with class 3. Membership in class 4 was

Table 3 Uptake and willingness-to-pay (WTP) for genomic
sequencing (GS) relative to standard care (SC) for complex
neurological disorders.

Attributes Incremental

differences (GS

versus SC)

Reference

Number of children who receive

a genetic diagnosis

22 more children (out

of 100)

2

Chance of improving the process

of the child’s medical care

24 percentage

points higher

2

Availability of nonspecific

treatment options

5% more 5

Availability of specific treatment

options

3% more 5

Time until your child does

the test

30 months lessa 2,5

Time between test and results 4 months

Enabling access to other services

and professional or peer support

For all additional

children diagnosed

(i.e., 22%)

Enabling access to clinical trials For all additional

children diagnosed

(i.e., 22%)

Cost of testing to you (AU $) Reimbursed by the

government

Mean uptake (95% confidence

interval)

74% (72% to 76%)

Median uptake (95%

confidence interval)

82% (80% to 84%)

Mean WTP (95% confidence

interval)

$5650 ($5500

to $5800)

Median WTP (95% confidence

interval)

$4600 ($4400

to $4800)
aAssuming diagnostic odyssey in standard care is on average 40 months2 and that
it takes on average 10 months to access genomic sequencing.5
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significantly associated with having heard about GS prior to the
survey, having positive attitudes toward GS, and having higher-
level education. Class 5 includes people who demonstrated high
price sensitivity (8.7% of the sample).

DISCUSSION
In this study, we conducted a DCE to elicit the Australian
public’s preferences and values for GS in the context of
pediatric CNDs of suspected genetic origin. The study
demonstrated that society on average highly values all
personal utility components of GS. Overall, it was estimated
that participants would be willing to pay AU$5650 (US$3955)
more for GS in the context of CNDs relative to standard care.
The high value of GS is increasingly demonstrated. A recent

study elicited societal preferences (n= 1913) to estimate the
WTP for GS, as a measure of value, across pediatric and adult-
onset genetic conditions in Australia using a DCE.20 In the
pediatric context, the study estimated that society would be
willing to pay between AU$5470 (US$3830) and AU$15250
(US$10,675) for GS depending on the risk–benefit tradeoffs
involved. Interestingly, the AU$5470 estimate related to the
value of GS in complex neurological conditions. The estimate is
approximately equal to the value estimated as part of this study.
The value of GS for pediatric rare genetic conditions was also
explored in Canada based on preferences from parents of
children with either confirmed or suspected rare genetic
condition (n= 319).19 The study estimated that the value of
GS relative to standard operative procedures was US$4943.19

Despite the agreement between the three studies, more evidence
is needed to understand how value may differ across a wider
range of genetic conditions, across countries, and between
people experiencing a genetic condition and society.
Where the evidence base is becoming more established is

around the significant value placed across all elements of
personal utility derived from GS. The study by Marshall

et al.,19 for example, concluded that parents with lived
experience of genetic conditions were placing almost equal
value, ranging between US$5633 and $6038, on all types of
benefits of genomic testing, such as changes to medical
management, access to disease-specific services, and knowl-
edge about cause, progression, and family risk. The study by
Regier et al.36 concluded that uncertainty around the health
benefit from genetic information and the medical expert
agreement on changing medical care based on genetic
markers had a significant effect on the demand for precision
medicine. A study by Buchanan et al.18 demonstrated that
patients in the context of chronic lymphocytic leukemia had
significant preferences for attributes, such as the length of
time clinicians spent describing GS, the type of clinician being
involved, and the time to receive the test results. Significant
preference for reduced genomic test results turnaround time
or for trusting the cancer treatment doctor have also been
identified in the context of colorectal and breast cancer by
Weymann et al.37 and Marshall et al.38 respectively.
Despite the growing body of evidence demonstrating the

strength and heterogeneity of individual preferences for
genomics and personalized medicine, there is still limited
exploration of the sources of preference heterogeneity, which
can be an important tool for optimizing the translation of
genomics into clinical care. We found that people who had
heard about GS prior to the study and people who had more
positive attitudes for genomics were significantly more likely
to take up GS. Thus, familiarizing society with the risks and
benefits of genomics and personalized medicine may be an
important step for the implementation of genomics. We also
found that preferences for certain attributes differed depend-
ing on personal characteristics, such as age, gender, education,
and income; experience with a genetic condition or genetic
testing; and attitudes toward health risk. Interestingly, being a
parent was not significantly associated with higher uptake

Table 4 Marginal utilities based on the latent class choice model.

Attributes Class 1 Class 2 Class 3 Class 4 Class 5

Number of children who receive a genetic diagnosis (out of 100) 0.01547b 0.01136a 0.00936a 0.01856a 0.01769a

Chance of improving the process of the child’s medical care (%) 0.03166a 0.02095a 0.02660a 0.03450a 0.03697a

Availability of nonspecific treatment options −0.01336 −0.12042 0.24142b 0.50131a 0.24521

Availability of specific treatment options 0.40882 −0.01239 0.69472a 1.38341a 1.03050a

Time until your child does the test (in months) −0.0004 −0.07089a −0.03212b −0.06147a −0.05091c

Time between test and results (in months) 0.01681 −0.09853a −0.00692 −0.03854a −0.00929

Enabling access to other services and professional or peer support −0.06821 0.32145b 0.31564a 0.37315a 0.36768b

Enabling access to clinical trials 0.03659 0.05283 0.18278b 0.44704a 0.48543a

Cost of testing to you (AU $) −0.00059b −0.00070a −0.00016a −0.00011a −0.00181a

Genomic sequencing constant −6.59634a 4.57726a −2.00026a 0.49415b −0.61281

Class probabilities 26.1% 10.9% 19.7% 34.8% 8.7%

Log likelihood function −6666.10

McFadden pseudo R-squared 0.38

Akaike information criterion 13,440.20
aStatistically significant at 1% level.
bStatistically significant at 5% level.
cStatistically significant at 10% level.
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rates or systematic preference heterogeneity across DCE
attributes. The study by Goranitis et al.20 found that age,
education, and attitudes toward genomics had some effect on
the utility for GS in both pediatric and adult contexts. Marital
status, health status, and attitudes toward health risk
influenced the utility for GS in the adult context.20 Similarly,
the study by Buchanan et al.18 identified preference hetero-
geneity in terms of gender, income, health status, and
experience with chemotherapy or genetic testing.
Our study estimated the value of GS in the context of CNDs

drawing upon preferences and values of a large (n= 820) and
reasonably representative sample of the Australian public,
despite overrepresenting highly educated adults. The study
also benefited from an extensive exploration of preference
heterogeneity. There are, however, limitations worth noting.
To ensure a nationally representative sample of the Australian
public, recruitment was pursued through an established
online panel firm. While this recruitment strategy may
introduce self-selection or incentive biases, it has been
established that such recruitment strategies encompass
comparable validity and reliability to traditional recruitment
methods.39 Given the hypothetical nature of stated preference
methods, a hypothetical bias may also be introduced, whereby
description-based choices are different from experienced-
based choices. In our study, respondents were asked to
imagine themselves as parents of children with CNDs of
suspected genetic origin, and therefore the validity of the
choices made for their [hypothetical] child can be questioned.
Even though DCEs have demonstrated moderate external
validity,40 it is still unclear how valid it is to extrapolate from
assessments of external validity in the wider health economics
literature to the predicted uptake of a novel testing strategy
with low current uptake, which is not always appropriately
documented.
Our study relied on societal preferences, as recommended

when informing health-care priorities,31 but only 38% of the
sample had heard about GS prior to completing the survey. This
may mean that societal preferences are less informed and
different compared with preferences of people experiencing the
effects of genetic conditions. Further research comparing
societal and patient preferences is essential for determining
the appropriate way forward for valuing personal utility in
genomics and personalized medicine. Finally, while our design
allowed for inclusion of eight attributes, preferences for some
important attributes associated with GS were not directly
estimated. For example, a major aspect of GS implementation
relates to actionable and nonactionable secondary findings.
Also, cascade testing in family members of a child with positive
GS findings is another issue that may be key for the
prioritization of GS. This reflects an inherent tension between
optimality and feasibility in DCEs, where relevant but lower
ranked attributes are omitted to enable respondents to weigh all
attributes in a fully compensatory manner.
In conclusion, our study provides empirical evidence on the

value that society places on GS for pediatric CNDs of
suspected genetic origin. We conclude that there is substantial

personal utility in GS that relates to all diagnostic, clinical,
process, and nonclinical components of utility. The monetary
valuation of the benefits of GS that this study estimated needs
to be compared against the direct and opportunity costs
associated with GS to enable informed decisions about the
reimbursement of GS in Australia, and possibly beyond. Even
though the base criteria for reimbursing genomics and
personalized medicine are yet unclear,14 the findings of this
study make another strong case for the consideration of all
personal utility aspects in the prioritization of genomics and
personalized medicine to avoid biased and misinformed
resource allocation decisions.
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