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Online Supplementary Material 1
Systematic Review of Stated Preference Studies Valuing Genetic and Genomic Testing for Rare Disease Diagnosis
Research Question
How have the clinical, informational, process and psychological factors identified in the conceptual map been valued in the stated preference literature?
Inclusion and Exclusion Criteria
Studies were included in the review if they:
· Utilised stated preference methods, including but not limited to discrete choice experiments, contingent valuation, time trade-off, standard gamble, best-worst scaling or person-trade off
· Elicited preferences of service users - specifically patients and families with rare conditions
· Elicited preferences for genetic and genomic testing
· Were full-text studies written and published in English between January 1996 and July 2024

Studies were excluded if they:
· Explored non-user preferences, such as clinicians’ or policymakers’ preferences
· Elicited preferences for genetic or genomic testing in a non-rare disease context, such as pharmacogenetic testing or general population screening
Search Strategy
The search strategy was primarily designed for the Ovid MEDLINE database, and was subsequently adapted for the EMBASE and PsycINFO databases. Table ESM2.1 presents the search strategy used in the Ovid MEDLINE search. Search terms for ‘genetics or genomics’ (search term 1) were combined with search terms for ‘stated preference’ (search term 2). Articles were deduplicated across the two databases (search term 4). A summary of the attributes and levels used in DCE studies in the review is provided in Table ESM2.2.
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	#
	Query
	Results from 1 Aug 2024

	1
	High-Throughput Nucleotide Sequencing/ or exp Genomics/ or exp Genetic Testing/ or (whole genome sequenc* or wgs or genomic sequenc* or miseq or hiseq or ion torrent or genomic* or genome* or genetic* test* or genetic screen*).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, ui, sy, ux, mx]
	2,481,243

	2
	(discrete choice* or stated preference* or part-worth utilit* or functional measurement or paired comparison* or pairwise choice* or conjoint analys* or conjoint measurement or conjoint stud* or conjoint choice or best-worst scal* or contingent valuation or standard gamble or time trade off or willingness to pay or WTP).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, ui, sy, ux, mx]
	50,223

	3
	1 and 2
	1,057

	4
	remove duplicates from 3
	753



Article Screening and Data Extraction
Article identification, screening and review was conducted according to the Preferred Reported Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021). After conducting the literature search, citations were deduplicated across the three databases. Titles and abstracts were initially screened for relevance using the pre-specified inclusion and exclusion criteria. Citations which did not meet the inclusion criteria based on screening titles and abstracts were excluded, and the remaining full-text articles were retrieved and reviewed. The reference list of each full-text article was then reviewed to identify any additional relevant articles which were not captured by the database search. The results of the literature search and screening process were illustrated using the PRISMA flow diagram (Page et al., 2021).

Following the article screening, data was extracted from each relevant full-text publication, including bibliographic records of each study’s author, title and year of publication, study context, type of genetic or genomic test, details of the stated preference methodology used, sample size and key findings.
Literature Search Results
The PRISMA diagram illustrating the literature search results is presented in Figure ESM2.1. In total, 1,057 citations were retrieved through the database search. Following deduplication across the MEDLINE and EMBASE databases, 304 citations were removed. The remaining 753 titles and abstracts were screened for relevance, and a further 706 articles were excluded. The remaining 47 full-text articles were then assessed for eligibility. At this stage, a further 20 studies were excluded. 12 were excluded as they did not elicit preferences from the user perspective, instead eliciting preferences from healthcare professionals or the general public. Eight were excluded as they did not elicit preferences for genetic or genomic testing for rare disease diagnosis. Instead, these studies elicited preferences for genetic testing in other indications, such as pharmacogenomic testing for cancer. A total of 27 stated preference studies were identified which elicited service users’ preferences or WTP for genetic and genomic testing for rare conditions. No further relevant articles were identified by reviewing the reference lists of the included studies.
Of the 27 stated preference studies, 18 were discrete choice experiments (DCEs), eliciting service users’ preferences for the attributes of genetic or genomic testing for the diagnosis of rare conditions. The remaining 9 studies used contingent valuation (CV) to elicit willingness to pay (WTP) for genetic or genomic testing for rare conditions. No studies were identified using other stated preference methods, such as best-worst scaling (BWS), time trade-off (TTO), Person Trade-Off (PTO) or standard gamble (SG). A summary of each DCE and CV study is presented in Tables ESM2.2 and ESM2.3, respectively.
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Figure ESM2.1: PRISMA Flow Diagram: Stated Preference Literature Review
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Table ESM2.2 Overview of DCE Studies in Genetic and GenomicTesting for Rare Disease Diagnosis
	Author (year)
	Country
	Participants
	Test
	Sample Size
	Attributes
	Key findings

	(Hall et al., 2006)
	Australia
	Patients with Tay Sachs and cystic fibrosis
	Genetic carrier testing
	261
	1. Whether doctor recommends the test
1. How carrier status is reported
1. Location of testing
1. Chance of false negative
1. Risk of being a carrier
1. Risk of mild vs severe symptoms
	High acceptability of testing, with a general preference to opt in. Demand for the types of information provided by genetic testing. 

	(D. Regier et al., 2009)
	Canada
	Families of children with idiopathic developmental disability
	Array genomic hybridisation
	89
	1. Number of children whose genetic condition is identified
1. Waiting time for results
1. Cost to you
	Assuming AGH results in twice as many diagnoses and a 1-week reduction in waiting time compared with conventional cytogenetic analysis, families were willing to pay up to CDN $1,118 for the expected benefit

	(Buchanan et al., 2016)
	UK
	Patients with chronic lymphocytic leukaemia
	Genomic diagnostic testing
	219
	1. Waiting time for test results
1. Cost of test
1. Ability to predict chemotherapy non-responders
1. Test reliability
1. Time clinicians spend explaining the test
1. Type of clinician
	Both clinical and process-related attributes were valued. WTP £24 for a 1% increase in chemotherapy non-responders identified

	(Gray et al., 2016)
	UK
	Clinical genetics service patients
	Clinical Genetics Service
	37
	1. Location of the service
1. Pre-consultation contact
1. Waiting time for results
1. Rating of how much the service improves ability to make informed decisions
1. Follow-up consultation
1. Cost of service
	Services that facilitate informed decision making, with shorter waiting times and involving pre-consultation contact were preferred. Suggests process and outcomes of clinical genetics services are valued by service users

	(Kasparian et al., 2018)
	Australia
	Parents of a child with congenital heart disease
	Clinical genetics services
	100
	1. Appointment format
1. Health professionals at appointment
1. Waiting time
1. Information format
	Clear preferences for a cardiac genetics service featuring a single appointment, the presence of a clinical geneticist and a genetic counsellor, both verbal and web-based information and available appointments within 2 weeks

	(M. A. Lewis et al., 2018)
	USA
	Parents of children with non-medically actionable conditions
	Genomic sequencing
	1289
	1. Chance the condition will develop
1. Age of onset
1. Speed at which the condition may get worse
1. Options to improve quality of life
1. Level of mental disability
1. Level of physical disability
1. Impact on lifespan
	Knowing the likelihood that the condition would develop was most important. Stronger preferences for information about diseases with more severe manifestations

	(Peyron et al., 2018)
	France
	Parents of children with rare diseases
	Whole genome sequencing
	528
	1. Disclosure of VUS
1. Disclosure of SFs
1. Repeat analysis
1. Who decides which results to report
1. Support
1. Cost
	Identified two preference profiles with parents opting for either a prospective (75%) or targeted (25%) diagnostic approach. 75% valued exhaustive information, even when uncertain. 25% valued only the least uncertain information

	(Chassagne et al., 2019)
	France
	Parents of children with undiagnosed developmental delay
	Exome sequencing
	513
	1. VUS
1. SFs
1. Future reanalysis
1. Who  chooses which VUS/SFs to report
1. Type of appointment
1. Cost to you
	Parents want exhaustive information, including VUS possibly linked to the condition and SFs. This could be to maximise the chance of obtaining a diagnosis

	(Marshall et al., 2019)
	Canada
	Parents of children with rare conditions
	Exome sequencing
	319
	1. Type of diagnostic test
1. Chance of diagnosis
1. Negative impact of diagnosis
1. Positive impact of diagnosis
1. Cost to you
1. Waiting time for results
	Parents willing to pay CAD$6590, wait 5.2 years and accept a reduction of 3.1% in chance of diagnosis for ES compared with operative procedures. ES has significant personal utility.

	(Goranitis et al., 2020)
	Australia
	Paediatric and adult-onset genetic conditions
	Genomic Sequencing
	1913
	1. Chance of having a genetic condition
1. Severity of condition
1. Availability of preventive or treatment options
1. Improving the process of medical care
1. Cost to you
1. Disclosure of test results to others
1. Disclosure of SFs to you
	Substantial personal utility in GS, particularly for paediatric conditions. Personal utility increased as the perceived benefits of genomic information increased

	(Mansfield et al., 2020)
	USA
	Patients with rare muscle weakness diseases
	Diagnostic genetic testing
	600
	1. Number of diseases tested for
1. Chance of diagnosis
1. Waiting time for results
1. Availability of treatments
1. Unrelated health information
1. Whether a biopsy is required
1. Cost
	Respondents valued faster times to diagnosis and tests for diseases with known treatments. Sensitive to cost, but willing to pay US$500 for a test which provided a diagnosis 2 years earlier

	(Mighton et al., 2020)
	USA
	Cancer patients
	Genomic testing
	1,003
	1. Uncertainty
1. Cost
1. Recontact modality
1. Choice of results
1. Actionability
	Preferences for being recontacted varied based on certainty of results. For certain results, WTP was highest for being recontacted by a doctor with updates ($1,075). For VUS, WTP was highest for an online database ($1,753)

	(Goranitis, Best, Christodoulou, et al., 2021)
	Australia
	Parents of critically ill infants and children
	Rapid genomic testing
	547
	1. Chance of diagnosis
1. Waiting time for results
1. Chance of improving the process of child’s medical care
1. Chance of improving child’s health outcomes
1. Cost to you
	Public and patients preferred higher diagnostic yield and clinical utility, faster turnaround time and lower cost. WTP additional AU$9,510 for rapid turnaround, and AU$11,000 for ultra-rapid

	(Goranitis, Best, Stark, et al., 2021)
	Australia
	Parents of children with complex neurological disorders
	Genomic Sequencing
	820
	1. Chance of diagnosis
1. Chance of improving process of child’s medical care
1. Availability of treatments
1. Waiting time for test
1. Waiting time for results
1. Enabling access to other services and support
1. Enabling access to clinical trials
1. Cost to you
	Preferences for increased diagnostic yield, higher chance of improving process of medical care and access to clinical trials. Longer turnaround times and higher costs caused disutility. Participants were willing to pay AU$40 for every 1% increase in chance of diagnosis. Willing to pay AU$5,650 more for genome sequencing compared to standard care

	(Buckell et al., 2024)
	UK and Canada
	Parents of children with rare disorders
	Genomic testing
	6,271
	1. Likelihood of a diagnosis
1. Turnaround time
1. Laboratory results interpretation
1. Doctor’s results interpretation
1. Cost
	Parents valued all aspects of their child’s quality of life, but regarded emotional wellbeing and avoidance of discomfort the most. Genomic testing was preferred when the likelihood of diagnosis or concordance in test results interpretation was higher. Decisions strongly influenced by children’s underlying HRQoL. More likely to take up genomic testing when child is in a worse health state

	(Goranitis et al., 2024)
	Australia
	Parents of children with rare conditions
	Genomic sequencing
	94
	1. Opportunity to change your choices about SFs over time
1. How results are returned  when there is an SF
1. Who returns SF results
1. How results are returned when there is not an SF
1. Who returns results when there are no SFs
1. Waiting time to see a medical specialist
1. Options for accessing additional information
1. What happens if new information becomes available
1. Cost to you
	Statistically significant preferences for opportunity to change the choices made about SFs. Preferred receiving positive SFs in person from a genetic counsellor. Value of timely access to a medical specialist and high-quality automatic updates. Uptake rates ranged from 50-95%, and WTP for SF analysis was AU$400 - $1,700

	(Meng et al., 2024)
	Australia
	Parents of children with severe childhood speech disorders
	Genomic testing
	56
	1. Number of children diagnosed
1. Prognostic information
1. Chance of improving medical management
1. Time between now and test
1. Access to educational support
1. Access to family-based support groups
1. Cost to you
	Statistically significant preferences identified across all seven attributes. Mean monetary value of benefits of genomic testing vs standard testing was AU$4,452 from the patient perspective. Uptake rates of 94.2-99.6%

	(Siranosian et al., 2024)
	USA
	Pregnant women undergoing genomic testing
	Prenatal genomic testing
	56
	1. Likelihood of getting a result
1. Time taken to receive results
1. Who explains the results
1. Reporting of VUS
1. Reporting of SFs
	Participants preferred the option of having a prenatal test over not having one. Substantially higher preferences for tests with the highest likelihood of getting a result. Positive preferences for tests reporting SFs and those provided by a genetic specialist.
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	Author
(year)
	Country
	Participants
	Test
	Sample Size
	Features of Test Being Valued
	Key Findings

	(Miedzybrodzka et al., 1995)
	UK
	Pregnant women screening for cystic fibrosis
	Stepwise vs couple antenatal carrier screening
	450
	Open-ended WTP question for the stepwise vs couple approach to antenatal carrier screening for cystic fibrosis
	Mean WTP for stepwise screening was £19. Mean WTP for couple screening was £18. No significant difference in WTP for both approaches, but value was placed on either option

	(Ryan et al., 2003)
	UK
	Pregnant women screening for congenital deafness
	Genetic carrier screening
	91
	Asked to imagine they lived in a country, such as the USA, where people have to pay for medical tests.  WTP elicited using a payment card for a deafness carrier test
	Mean WTP was £42, range £0 to £250. WTP was related to perceptions of chance of having a deaf child, intention to have other screening tests and ‘pro-screening’ attitudes

	(Geelhoed et al., 2009)
	Australia
	Parents of children with congenital deafness
	Genetic testing
	49
	Genetic testing for congenital deafness at a clinical genetics outpatient department
	Average WTP was AU$200, range AU$150 to AU$295. Perceived benefit of testing was better understanding of aetiology

	(Dixon et al., 2012)
	UK
	Parents of children with inherited metabolic disease
	Genetic testing/screening
	160
	Current screening program in UK vs extended screening program vs extended program with no false positives
	Mean WTP for expanded screening programme was £178. WTP was £219 for the same programme without false positive. Widespread support for extended screening, and false positives are a small issue

	(Eden et al., 2013)
	UK
	Patients with retinitis pigmentosa
	Genetic testing and counselling
	52
	Genetic counselling vs genetic testing + genetic counselling
	WTP was higher for genetic counselling + testing (£524) compared with counselling alone (£224). Majority would seek genetic counselling and testing

	(Tubeuf et al., 2015)
	UK
	Adults with inherited retinal disease
	Diagnostic genetic testing
	50
	3 genetic testing scenarios with increasing levels of information: 1) confirming diagnosis and inheritance pattern; 2) + additional information on future visual function; 3) + identifying a new treatment which could stabilise the condition
	Majority agreed to undergo genetic testing. Average WTP was £539, £1,516 and £6,895 for increasing levels of information

	(Marshall, MacDonald, et al., 2017)
	USA
	Patients with hypertrophic or dilated cardiomyopathy
	Whole Genome Sequencing
	980
	Patients were asked how much they would be willing to pay for WGS if it was not available in the research study and not covered by insurance
	Average WTP for patients was US$1,035.

	(Clarke et al., 2018)
	USA
	Patients with rare conditions in the NextGen Study
	Genetic carrier screening
	277
	Genome sequencing reporting carrier results for 728 genetic conditions and 121 Secondary Findings
	Higher WTP values were motivated by ‘peace of mind’ from carrier results. Mean WTP was US$300

	(Meng et al., 2022)
	Australia
	Patients with child- and adult-onset mitochondrial disorders
	Genomic testing
	360
	Genomic testing for suspected rare genetic conditions
	Mean WTP for genomic testing was AU$2,830 from dichotomous choice.







The literature review highlighted a growing stated preference literature eliciting service users’ preferences for genetic and genomic testing using DCEs and CV. Figure ESM2.2 illustrates a notable increase in the number of stated preference studies in genomic testing over time. In earlier years (1995 – 2015), there were relatively few stated preference studies in any given year, and most employed CV. From 2016 onwards, there has been a marked increase in the use of DCEs to elicit user preferences for genetic and genomic testing. The overall growth in the application of stated preference methods in this context likely reflects the relative novelty of genetic and genomic testing. The growth in the number of DCEs in recent years aligns with a broader trend of using DCEs to elicit patient preferences in health economics (Soekhai et al., 2019).
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