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A B S T R A C T

Purpose: Health care stakeholders’ perspectives on the value of genomic testing vary widely and
directly affect the access and practice of genomic medicine. To our knowledge, a review of US
health care payers’ perspectives on genomic testing has not been performed.
Methods: We conducted a systematic literature review of US payers’ perspectives on genomic
testing in the MEDLINE, PubMed, and Cumulative Index to Nursing and Allied Health
Literature (CINAHL) databases. Of the 161 nonduplicate records screened, we summarized
findings from 20 included records, and using the framework method, common domains were
recorded.
Results: Domains included clinical utility, coverage decision frameworks, potential harms,
costs, paying for research, demand/pressure, the flexibility of outcomes considered, and personal
utility. There was consensus on the definition of clinical utility as improved health outcomes,
and the nuances of genomic testing were reported as challenging to fit within existing coverage
decision frameworks. Perspectives varied on accepting broader outcomes or uses of genomic
testing and whether costs influence coverage decisions. Study methodologies were
heterogeneous.
Conclusion: A deeper understanding of how payers approach genomic testing may allow
comparison with other stakeholders’ perspectives and may identify challenges, opportunities,
and solutions to align a conceptual and evidentiary framework better to demonstrate the value of
genomic testing.

© 2024 American College of Medical Genetics and Genomics.
Published by Elsevier Inc. All rights are reserved, including those for text and data mining, AI

training, and similar technologies.
Introduction

The advancement of genomic testing technologies has led to a
broad expansion and integration of genomic tests into clinical
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care within the US health system. As utilization has increased,
the costs and complexities of genomic testing have prioritized
this area for US health care payers. However, the approaches to
coverage and reimbursement decisions have been inconsistent
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among plans and compared with the guidelines.1,2 Payers
manage health care service utilization through coverage pol-
icies. However, other forms exist, such as prior authorization,
provider gold-carding (removing steps or barriers for providers
from a particular specialty or practice group), and claims
integrity audits. Private payers provide health insurance
coverage for two-thirds of Americans and now administrate
Medicare Advantage plans, albeit using Medicare coverage
policies.3 The coverage of genomic tests and services by payers
has been a critical facilitator or barrier to patient access and
provider utilization.4,5 The coverage decisions and evidence
cited within genomic coverage policies also vary, suggesting
that payers use different methods of evidence assessment and
criteria.6

A fundamental limitation to the uptake of genomic testing is
the challenge of collecting evidence demonstrating value to
health care stakeholders, such as payers.7 Porter describes value
in health care as health outcomes achieved relative to costs.8

There are nuances among stakeholders regarding what consti-
tutes an “outcome” of genomic testing.7,9 The value of genomic
testing has been traditionally challenging to assess, leading to
initiatives such as the Evaluation of Genomic Applications in
Practice and Prevention (EGAPP) working group to create
frameworks. In the EGAPP initiative, the task force members
noted stakeholders’ differing language and priorities in
assessing the analytical validity, clinical validity, clinical utility,
and ethical/legal/societal implications of genomic tests.10

Although assessment frameworks are challenging to apply
broadly in other areas of medicine, outcomes and interventions
are more directly related.11 Understanding payer perspectives
ondecision-making for genomic tests is essential to clarifywhat
evidence may be needed to secure coverage. Although indi-
vidual studies have investigated payer perspectives on genomic
testing for specific clinical scenarios, a comprehensive review
and synthesis of insights has not been performed.An analysis of
what is known and areas of alignment or disagreement among
US payers may guide industry, providers, and patient advocacy
groups seeking to address payer concerns. This study aims to
evaluate existing studies that examine payer perspectives on
genomic testing and identify common domains.
Materials and Methods

We conducted a systematic review of the peer-reviewed
academic literature. Our goal with this review was to eval-
uate the evidence base describing US private payer per-
spectives regarding genetic testing. The review was not
prospectively registered, but the protocol is available at
https://osf.io/y4rt7/?view_only=2d86a199b5f0476da769808
62cf6b96c.

We systematically searched for publications addressing
or capturing direct perspectives of the US private payer
population. After initial iterations, the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses 2020
systematic review guidelines were used to inform this
study's development, conduct, and reporting. The primary
research question informing the review is “What are US
payer perspectives regarding genomic testing?” with sec-
ondary research questions being “How do payer perspec-
tives on genomic testing differ depending on the type of
genomic testing?” and “What methods have been used to
study US payer perspectives on genomic testing?” Search
terms and strategies were created under the supervision of a
research librarian through Clemson University. Based on
the population, intervention/phenomenon of interest,
context, and outcome (PICO) measures framework, we
developed a search strategy that included key terms from
essential papers.12,13 Inclusion and exclusion criteria were
developed and refined using the PICO framework
(Supplemental Table 1). Articles were included if they (1)
reported perspectives, thoughts, opinions, or decision-
making attributable to US payers as individual re-
spondents or in aggregate or were authored by US payer
representatives or experts in US payer policy, (2) centered
on genomic testing technologies, (3) based on US health
care environment, or (4) published in an English language
peer-reviewed journal between January 1, 2000, and June
30, 2024. Articles were excluded if they (1) reported per-
spectives not attributable to US payers, (2) reported per-
spectives not relating to genetic testing technologies (such
as reports on genetic counseling services or genetic insur-
ance discrimination without broader context), or (3) were
based outside of US health care system or (4) were reviews
of coverage policies, (5) were conference proceedings, let-
ters to the editor, abstracts, case studies, or protocols, or (6)
were published before 2000 given the Human Genome
Project impact on commercially accessible genomic
technologies.

Searches were conducted across 2 databases (PubMed
and Cumulative Index to Nursing and Allied Health Liter-
ature [CINAHL]) for articles published from 1 January 2000
to June 30, 2024, the last search date. The PubMed,
MEDLINE, and CINAHL databases were searched using
key terms (Supplemental Table 1). Search results were
exported to a spreadsheet. One author (J.W.) independently
selected records that appeared to fulfill inclusion criteria
based on a review of abstracts and titles. Articles were
retained for full-text review when they seemed to meet in-
clusion criteria or when there was insufficient evidence to
exclude them (Figure 1).

Data collected included title, authors, year, objectives,
study design, population studied, instrumentation used, and
type of genomic testing. A framework analysis approach
was used to categorize and organize data across studies
thematically.14 One reviewer (J.W.) examined the complete
set of included articles to create an analytical framework
centered on each of the primary foci of this review: per-
spectives of US payers on genomic testing. Major domains
were identified and data iteratively analyzed and integrated
into the framework for all included records. A second
reviewer (L.R.) reviewed the included records and inde-
pendently validated the analytical framework and thematic
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Records screened
(n = 161 )

Records excluded (n = 121)
Outside United States (n=41)
Not Genomic (n=23)
Not Reporting Payer Perspective (n=28)
Other (n=29)

Records identified: N=244
CINAHL(n=36)
MEDLINE (n=88)
PUBMED (n=120)

Records removed before screening:
Duplicate records removed  (n = 83 )

Reports sought for retrieval
(n = 40)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 40)

Reports excluded:
Policy Review (n = 14)
Not Reporting Payer Perspective 
(n = 6)

Studies included in review
(n = 20)

Identification of studies via databases and registers
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Figure 1 Study selection process per preferred reporting items for systematic reviews and meta-analyses guidelines.
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identification and analysis. Any disagreements regarding
the analytic framework or thematic characterization were
resolved by discussion between reviewers. A narrative
synthesis of results was performed, and no additional
analysis, such as subgroup analysis or meta-regression, was
planned or undertaken. The literature search was concluded
on June 30, 2024.

Critical appraisal of the included articles was not per-
formed because the domains of interest for this review were
often not the study’s primary endpoints or were not assessed
in a methodological approach. Undetected biases may exist
in the records described here.
Results

The study selection process (outlined in Figure 1) resulted in
20 studies undergoing full review, inclusion, and data
abstraction, which are presented in detail in
Table 1.2,7,12,13,15-29 Publication dates ranged from 2009 to
2022. Interviews, surveys, and discussions account for most
studies reflecting payer perspectives. The study designs
include 9 semistructured interviews or discussion groups, 2
Delphi studies, 2 reviews, 3 commentaries/presentation
summaries, 2 consensus group reports, 1 discrete choice
experiment, and 1 original clinical study with a payer author
(Table 1).2,7,12,13,15-29

Our analysis framework identified 7 major domains
relating to payer perspectives of genomic testing (Table 2).
Although methodologies and populations varied consider-
ably among the reviewed studies, some common domains
emerged, as seen in Table 2 and discussed below.

Clinical utility

Clinical utility traditionally considers the ability of an
intervention to improve health outcomes; however, defini-
tions vary slightly by payer respondents and testing type or



Table 1 Studies evaluating payer perspectives identified through literature review

Author, Year Study Objective Study Design Population Studied
Type of Genomic

Testing

Deverka et al,15 2020 Describe the current landscape of
whether and how payers use
real-world evidence (RWE) as
part of their coverage decision
making

Scoping review Scientific and gray
literature ranging
from January 2013
to November 2019
pertinent to RWE

Next-generation
sequencing

Dhanda et al,17 2020 Define attributes of genomic
testing important to payers
and elicit payer preferences
using a discrete choice
experiment

Discrete choice
experiment

150 Payer respondents
in public and private
sector

Precision medicine

Doble and Lorgelly,16 2015 Provide expert insights into
stakeholder perspectives with
recommendations in oncology

Expert editorial Health and value
economists with
global payer insights

Tumor NGS

Epstein et al,18 2009 Study payer perspectives of
pharmacogenomic test and
drug development

Semi-structured
interview/focus
group

Payers included health
plans, employers
and government
payers

Pharmacogenomics
ranging from allergy
to cancer

Faulkner et al,19 2012 Present an overview of key issues
with PGx applications from the
payer and manufacturer
perspective

Consensus report
supported by
literature and expert
comment

ISPOR Precision
Medicine Working
Group with payer
representation

Pharmacogenomics

Frueh,20 2013 Study of perspective and review
of regulation and
reimbursement evidence and
future directions

Review No systematic design
referenced

Pharmacogenomics

Guzauskas et al,30 2013 Study opinions of genomic
services stakeholders on the
potential usefulness of
decision-analytic modeling to
inform their reimbursement
decision making

Survey, discussion Nineteen state public
health genomics
leaders, professional
family advocates
who are employed in
advocacy
organizations, and
state Medicaid
executive leadership

All

Keeling et al,21 2019 Study of awareness, knowledge
and perspectives on germline
preemptive pharmacogenomic
testing

Semistructured
interviews

Fourteen Pharmacy and
medical directors for
commercial and
government payers
and ancillary
entities such as
benefit managers

Germline preemptive
pharmacogenomic
testing

Kogan et al,22 2018 Provide payer commentary
regarding precision medicine
value

Expert commentary Health Value, Precision
Medicine, and
Insurance Plan
personnel for
integrated health
plan/system

All

Latchaw et al,23 2010 Describe insurance coverage
policy and approaches in the
state of Illinois

Semi-structured
interview and survey

Three senior medical
directors from 3
private insurance
plans in Illinois

All

(continued)
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Table 1 Continued

Author, Year Study Objective Study Design Population Studied
Type of Genomic

Testing

Messner et al,2 2016 Obtain expert insights defining
barriers of clinical adoption
and policy solutions

Delphi panel approach
with 2 rounds

Panel of experts with
significant
knowledge of the
field of genomics,
government, health
policy, patient
advocacy, or law-
Included 3 payers of
48 participants

NGS

Newcomer,24 2016 Provide payer commentary
regarding precision oncology
quality

Expert commentary Medical director of
national health plan

Precision oncology

Pearson et al,25 2013 Describe what core elements
inform payers’ coverage
considerations for Alzheimer
disease biomarker testing

Consensus report
supported by
literature and expert
comment

Members of an
independent policy
development group
for the Institute of
Clinical and
Economic Review
including
representatives from
one commercial
payer and 2
integrated health
plan/systems

Alzheimer disease

Phillips et al,12 2012 Assess payers’ considerations for
coverage of GS vs coverage of
ES and requirements payers
have for coverage of GS

Semistructured
interviews via group
and individual
settings when
necessary

12 representatives of
private payers
including 6 large
national plans and 3
regional plans along
with 2 experts

ES, GS

Reitsma et al,26 2019 Review outcomes following
health plan coverage of
comprehensive genomic
profiling in advanced cancer
patients

Retrospective review of
medical records and
health plan data

Advanced cancer
patients at a single
cancer center; and a
single health plan

Tumor NGS

Scheuner et al,7 2019 Define stakeholder’s views of
clinical genomic intervention
outcomes

Delphi panel approach
to surveys in 2
rounds with
discussion

Administrators,
Clinicians, policy
makers/payers,
patients,
researchers, patients
or family
experienced in
precision medicine

All

Trosman et al,13 2010 Examine the overarching issue of
what strategies private payers
use to develop policy for
personalized medicine

Semistructured
interviews and
literature review

Private payers
including 7
representatives from
6 plans

gene expression
classifier

Trosman et al,27 2015 Identify payers’ challenges to
establishing formal coverage
for next-generation tumor
sequencing panels

Semistructured
interviews

Senior executives at 7
of the top 10 largest
US health plans and
at 4 regional plans
in the payer cohort

Precision oncology

(continued)
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Table 1 Continued

Author, Year Study Objective Study Design Population Studied
Type of Genomic

Testing

Trosman et al,28 2017 Study of private payers’
perspectives on barriers and
opportunities for insurance
coverage of hereditary cancer
panels

Qualitative
semistructured
interviews

Eleven payers,
including senior
executives with
coverage decision-
making
responsibilities from
the 8 largest US
private payers and 3
regional payers

Hereditary cancer
panels

Trosman et al,29 2020 Study payers’ views and
perspectives on pediatric and
prenatal ES decision making

Semistructured
interviews

Senior Executives at 14
US payer entities
including national,
regional, Medicaid,
and benefit manager

ES for pediatric and
prenatal
applications

ES, exome sequencing; GS, genome sequencing; ISPOR, International Society for Pharmacoeconomics and Outcomes Research; NGS, next-generation
sequencing; PGx, pharmacogenomics.
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application. Clinical utility was the most referenced domain
across studies.2,7,12,13,17,19-25,27-29 One medical director and
a consensus report described it as the “most important fac-
tor.”12,13 There was general agreement on the primary
definition of clinical utility, and there was broad consensus
across studies that clinical utility is most traditionally met
when there is evidence that a test result was used to guide
care, resulting in improved health outcomes in a real-world
setting.2,7,12,13,16,17,20,23,25,27-29 As stated by one payer,
“You have to establish an outcome.”21 The specific health
outcomes may depend on the testing type and clinical sce-
narios in which the testing is used. Some payers reported
flexibility in the application of clinical utility in coverage
decisions. Payers and stakeholders have cited the in-
consistencies in the payer definition of clinical utility as
barriers to coverage for genomic testing.2,19 The discrete
choice experiment showed that payers felt that improved
quality of life (defined as improved health and function) was
the most important, followed by increased life expectancy.17

Clinical utility was also thought to be demonstrated best
through prospective clinical studies, including health out-
comes, such as clinical trials. Clinical trial outcomes were
noted as often lacking the myriad factors impacting how an
intervention may impact actual patients, and it was also
noted that clinical trial data may be infeasible in genomic
disorders.20,22,24,27 Some adoptions of clinical utility
affected medical decision-making and medical manage-
ment.12,13,24 Half of the payers felt that ending the diag-
nostic odyssey was an element of clinical utility29in one
exome sequencing study. A common sentiment within the
discussion of clinical utility and flexibility of outcomes that
might result in coverage was noted in several
studies.12,13,21,22,25,28,29 For exome sequencing and
oncology gene expression classifiers, some payers charac-
terized the evidence of clinical utility as insufficient but
issued coverage based on other factors, such as perceived
standard of care or ending the diagnostic odyssey.13,29 Some
payers noted intermediate endpoints as acceptable when the
prolonged progression of some disorders or scarcity of
clinical cohorts for trials make traditional health outcomes
infeasible.12,18 Some payers also pointed out that the ability
to affect clinical decision-making and management might be
considered in coverage, particularly regarding how patients
are managed and what interventions follow.21,25,29 The type
of evidence to demonstrate improved health outcomes was
also flexible. Some payers noted that observational studies,
registries, and pooled analyses would be informative for
coverage decisions if they are large and adequately powered
for these findings.28 One study showed that payers may be
open to new technologies that effectively substitute those
addressed by the existing expert recommendations.12 In one
study, payers varied on whether it was sufficient for clinical
utility even when reviewing the same evidence
simultaneously.13
Cost

The cost was a consideration among studies with variable
import or assessment approaches.12,13,17-22,24,25,27,29

Compared with alternatives or interventions, the cost of
the test itself was broadly reported as influential in coverage
assessments.16-18,20,21,25,27 The costs of downstream ser-
vices incurred or avoided are relevant, and economic
modeling cost-effectiveness analyses or similar studies
impact payers.12,16,18,19,25,30 Costs associated with testing
would ideally be offset by clinical value, and coverage of
panel testing would be considered if the portions outside of
policy or without clinical utility were not submitted for
reimbursement.24 Interestingly, the cost was noted to be
precluded from payer perspectives or decision-making in at
least 3 studies, 1 unanimously among participants, and the



Table 2 Common domains among literature reporting payer perspectives on genomic testing

Domain Prevalence in Literature Key Concepts

Clinical utility is
important, but
definitions varied

16 studies Commonly considered to be improved health outcomes in real-world
setting beyond standard of care

May also include changes in medical decision making/management/
treatment which are proven or likely to be effective

May include ending diagnostic odyssey
Intermediate outcomes or endpoints may be considered for coverage

decisions
Varied definitions by stakeholders makes a uniform approach difficult

Cost 13 studies Cost of testing and downstream costs are often considered, but not
always

Cost of testing or related intervention may impact management of test
Some say they explicitly exclude cost from coverage decisions, yet

some of those same studies mentioned cost factors
Cost, when considered, weighed in relation to benefit gained

Potential harms 10 studies Unable to keep pace with advancing genomic tests
Frameworks cannot reckon with blend of clinically actionable and less

studied elements of genomic tests
Types of evidence traditional to frameworks may not account for all

the nuances of genomic testingConflict with regulatory frameworks
Conflict with regulatory frameworks

Potential harms 10 studies Includes patient anxiety, lack of consent, education
Includes overutilization leading to unnecessary testing and/or

interventions
Types of evidence traditional to frameworks may not account for all

the nuances of genomic testingConflict with regulatory frameworks
Paying for research 6 studies Payers have contractual obligations to members and employers not to

spend resources on research/unproven services
If the only interventions following a test are through research, this is

a concern
Clinical trial enrollment/participation may be seen as a benefit,

particularly in cancer care, but this view was not consistent
Demand pressure 5 studies Demand or Pressure from multiple sources (patients, customers/

employer groups, professional societies, popular media) was
mentioned but not universally influential among payers

Provider/patient adoption which is widespread may indicate standard
of care

Pressure from demand/increased utilization may escalate review of a
policy or in some rare cases drive coverage decisions

Case-level reviews may escalate review of a policy
Influence of notable societies or guidelines such as National

Comprehensive Cancer Network, Clinical Pharmacogenetics
Implementation Consortium, Food and Drug Administration,
Centers for Medicare and Medicaid Services or United States
Preventive Services Task Force

Personal utility 4 studies Personal utility outcomes seen as a benefit or element of clinical
utility but not sufficient as a standalone criterion

Information or “knowing” not seen as factor in coverage decisions
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others with payers divided or conflicting messages.12,13,25

Regarding genome sequencing, some payers “do not
directly consider reimbursement in coverage decisions,”
whereas cost was a concern for other payers.12 When
evaluating a gene expression assay, all payers “stated
explicitly that cost-effectiveness analyses do not influence
coverage decisions.”13 A discrete choice experiment crys-
tallized this dichotomy, with cost ranking fifth of 6
influential attributes of genomic testing. Yet, an increase in
the plan’s cost decreased the payer’s utility for
reimbursement.17

Coverage decision frameworks

Coverage decision frameworks are used to evaluate services
informing coverage policies and case-level decisions. They
were most frequently described as hinging on analytical val-
idity, clinical validity, and clinical utility as supported by
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clinical evidence.2,17,19-22,24,25,27,28,30 Existing frameworks
are not easily applied to genomic tests.2,15,27,28,30 One mul-
tistakeholder study agreed that current coverage frameworks
were inadequate to keep pace with advancing genomic
testing.2 Current frameworks used in other areas of medicine
in which more straightforward lines exist between what is
diagnostic, prognostic, risk, or therapy selecting may not be as
apparent in genomic testing, and this conflict was most
frequently described in the discussion of genomic panel
testing.16,27,28 By existing frameworks, some payers would
consider an entire test “experimental” or “investigational” if
any component were unproven.2,27,28 Some payers could not
cover a panel for which some of the included genes do not
have clinical utility for the patient tested or the indication for
testing. Payers agreed that frameworks do not account for the
nuanced features and benefits of certain types of genomic
testing.28 Decision-analytic modeling studies were considered
valuable and influential in coverage decisions.30 Although
regulatory frameworks focus on safety and efficacy, payer
frameworks often consider cost-effectiveness and real-world
clinical outcomes at a population level, meaning that regula-
tory approval does not confer coverage.15,20,25 Only a mi-
nority of payers felt that frameworks should be modified to
align with the nuance of genomic tests.28 One multi-
stakeholder group identified the current approaches as 2-fold,
incorporating the framework for an assessment and coverage
decision-making criteria and the kind of evidence required for
the evaluation.19 The lack of evidence-based guidelines by
professional societies for genomics was noted in one study as
a barrier.21 Payers reported considering professional society
guidelines as a sign of “standard of care,” which tips toward
coverage. However, they reviewed the clinical evidence
independently of the guidelines in a study of an oncology
assay.13
Potential harms or risks

Potential harms or risks of genomic testing gave payers
pause in consideration of coverage.2,12,18,19,22,24,25,27,29 The
ability of genomic tests to give surplus informa-
tion—beyond what may lead to effective treatment—was
highlighted in several studies, whether referring to inci-
dental and secondary findings, variants of uncertain signif-
icance (VUS), or leading to off-label therapies. The impact
of VUS to guide inappropriate treatment or overburden the
health care system was of concern to several payers across
studies.12,29 Some payers were less concerned about the
impact of VUS because of existing coverage policies and
protocols, which they felt adequately addressed the risks.
There was concern that VUS would lead to downstream
testing, care, and costs. Other payers were concerned about
test accuracy potentially leading to incorrect diagnosis and
treatment.18,19 In addition to clinical impact and utilization,
payers concerned with test performance noted that coverage
of poorly validated tests may jeopardize their place in the
market.18,25 Some payers expressed concerns or harms
centered on the patient experience, such as the potential to
cause anxiety and the challenges of patient engagement.2,28

Paying for research

Paying for research concerns more than 1 payer.2,12,24,27-29

Payers felt that many genomic tests evaluated had some
research application rather than being entirely for clinical
application. Most payers in one study of hereditary cancer
panels shared the common concern of paying for research. The
availability of a test without prospective outcomes evidence or
a test for which the only interventions available are through a
research setting falls into this category.29 Additionally, the
composition of that test, including geneswithout clinical utility
evidence, represents a research application and conflicts with
payer statutes or responsibilities.12 Some payers would cate-
gorically deem any test with a mix of genes that have evidence
and those without as investigational. In contrast, others
accepted a test as having clinical utility if most genes did.2,27

Payers cited good reasons for such concerns because they
have a mandate or edict to cover only nonexperimental tech-
nologies. Coverage of research activities may cause employer
objections or confer legal implications depending on the type
of agreements in place.2,12,28 Solutions were proposed to
overcome this limitation, such as multistakeholder projects,
patient registries in which evidence may be developed, and
coveragewith evidence development agreements,26,28 as noted
in one study. Additionally, one payer thought that the costs of
generating data for clinical trials may be acceptable if the
clinical benefit offsets them.24

Demand or pressure

Demand or pressure was reported to be a factor influencing
some payers.18,21,23,27,29 Payers reported prioritizing policies
or reviews with increased costs, political or press attention,
utilization, provider, and patient demand. The presence of
provider/patient demand was reported to drive interest in
genomic testing or escalate a review of an existing pol-
icy.13,18,29 The impact of such pressure varies among payer
stakeholders and by testing type. Payers reported that demand
or press pressure would be insufficient to factor into phar-
macogenomic coverage for allergies. However, cancer care is
already challenging, controversial, and more sensitive to
external pressure or risk.18 Broad adoption by physicians or
medical societies via guidelines developed and published by
medical societies indicates that a test represents the standard
of care.13 Some payers considered pressure and demand as a
factor in coverage decisions when evidence was insufficient
for a gene expression assay. Still, about half of payers re-
ported this as an unimportant factor.13

Personal utility

Personal utility is a well-studied and variable set of behav-
ioral, affective, cognitive, and social outcomes from
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genomic testing, although it is sometimes described as the
personal or familial value of nonactionable information or
the nonhealth-related uses of information.31-33 Yet, payers
are challenged to value these outcomes in traditional deci-
sion frameworks or definitions of clinical utility, as reported
in several studies.7,23,25,29 A discrete choice experiment
showed that payers found less utility in screening/preven-
tative tests compared with testing that resulted in treatment
changes, deprioritizing nonhealth-related uses.17 One study
noted that outcomes such as patient/family planning, reas-
surance, and quality of life may provide advantages but are
not routinely judged as a health benefit by insurers.25

Notably, none of the studies reviewed presented a holistic
set of personal utility outcomes for payer perspectives.
Payers felt that information and support resources were el-
ements of, but insufficient to demonstrate clinical utility
without more traditional clinical outcomes.29 Some payers
saw reproductive planning as an element of, but not
adequate to demonstrate clinical utility.29 In another study,
payers felt reproductive decision-making had value as an
outcome and that testing for this purpose should be reim-
bursed.7 A similar trend was noted for family member ed-
ucation and information. Payers in one study saw the benefit
to family members as an element of clinical utility, blurring
the definitions; however, it was insufficient to constitute
clinical utility. In contrast, payers in another study saw the
value and need for reimbursement for tests that provide
information and risk refinement for family members.7,29

Payers from the state of Illinois stated that personal utility
was insufficient to cover a genomic test without more
traditional clinical utility. They did not see the benefit to a
patient of “just knowing” their genomic status or see value
to “satisfy curiosity.”23

In the studies with multiple stakeholders represented,
payers did not significantly differ from other stakeholders in
most assessments; however, perspectives were not easily
attributable to payer participants in all studies. There was
consensus, for example, that evidence is often insufficient to
make informed coverage decisions for new tests and that the
potential of a test to benefit a single patient does not
necessitate coverage for all patients.30 Payers and clinicians
had strikingly similar assessments of value for genomic
intervention outcomes. They had similar assessments of
uncertainty surrounding genomic testing and less uncer-
tainty than patients in the same study.7

Insights and perspectives of payers regarding different
testing types were gleaned mainly from studies centered
around specific testing scenarios or indications. For
example, in an exome and genome sequencing study, payers
reported merit for the testing approaches in pediatric pop-
ulations but not for prenatal indications, citing a lack of
clinical interventions.29 In one Delphi study, respondents
felt strongly that payers should cover next-generation
sequencing tumor testing (77%) but felt less strongly
about coverage for newborn screening (49%) or disease risk
prediction (29%).2 For risk prediction of Alzheimer disease,
the cost of therapies was felt to affect comparative value,
and this sentiment was also noted in a commentary
regarding precision medicine, in which the ability to direct
toward or away from high-cost specialty drugs was a
consideration in the value proposition.24,25 In addition to
test-specific insights, some records included a discussion of
solutions proposed by payers, mostly centering on pro-
viders, researchers, and professional societies. Practice-
related solutions included requiring a genetics professional
involvement to address concerns of misuse and centers of
excellence to advance coverage.12,28 Payers also suggest
broader solutions for the systemic delivery of genomic
testing, such as end-to-end delivery infrastructure, including
laboratory data collection, electronic medical record inte-
gration and collection of results, and development of referral
and care processes, including recontacting patients with
relevant results.24,27

Solutions or recommendations were made regarding
research and evidence generation, such as conducting head-
to-head comparative analyses for new technologies vs
standard of care, vast clinical trials, randomized controlled
trials, real-world observational studies, and claims data
research to strengthen the evidence base.21,22,24,25 Some
made suggestions for professional societies, suggesting
Clinical Pharmacogenetics Implementation Consortium
(CPIC) should go further and define testing criteria and
patient recommendations, citing National Comprehensive
Cancer Network (NCCN) guidelines as an example.21

Another proposed improved standards for genetic
testing.24 Interestingly, only 1 study mentioned improve-
ments in health technology assessments or payer
processes.19
Discussion

This systematic review identified 7 distinct domains
considered by US payers regarding their approach to
genomic testing coverage and utilization: clinical utility,
cost, coverage decision frameworks, potential harms, paying
for research, demand/pressure, and personal utility. Com-
mon perspectives and an enhanced understanding of payer
priorities highlight opportunities for evidence development
and advocacy, which affect coverage. Payer perspectives
varied greatly, even within the 7 domains. The heteroge-
neous nature of studies regarding payer perspectives and the
omission of some intuitive concepts indicate that further
study of this population is needed.

Some domains were evident even in the limited range of
research performed on payer perspectives. Clinical utility
was prevalent in records and was universally considered to
be defined by an improvement in health outcomes. Health
outcomes are also unanimously considered in definitions of
clinical utility for genomic testing set forth by various en-
tities, including the American College of Medical Genetics
and Genomics, the Centers for Disease Control, the Asso-
ciation of Molecular Pathology, and the National Institutes
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of Health National Cancer Institute.34-39 Still, some payers
remained open to expanded definitions or other elements of
utility that may influence decision-making, such as psy-
chological well-being. These responses indicate a progres-
sive contingent among payer decision-makers. Together
with more progressive payers, clinical researchers and lab-
oratories may collaborate on pilot programs of conditional
coverage using broader sets of outcomes that may generate
data supporting coverage expansion by more conservative
payers.

Similarly, consensus group definitions of clinical utility
include outcomes encompassing treatment decisions, quality-
of-life outcomes, and other impacts to patient or fam-
ily.34,38,39 Payers in the identified studies struggled to apply or
develop frameworks to assess elements of personal utility,
including behavioral, affective, cognitive, and social outcomes
arising from genomic testing.31-33,40 Definitions of personal
utility have only recently been more formalized, and assess-
ment tools have been proposed.32,33 This may have affected
the inconsistent inquiry of all personal utility elements in the
identified studies. Future research may use standardized def-
initions and aspects of personal utility and explore language or
elements studied in other areas of medicine, such as quality-
of-life and patient-reported outcomes.41-43 Although some
payers reported considering such outcomes, some were
dismissive of aspects of personal utility, such as just
knowing.23 This conflicts with the American College of
Medical Genetics and Genomics work surrounding clinical
utility, in which arriving at a diagnosis is an outcome.38 Pa-
tients and families have also reported benefits from diagnostic
genomic testing in areas not captured by quality of life or
psychological well-being outcomes and thus the need for a
conceptual personal utility.31 The consensus acceptance of
improved health outcomes might guide genomic researchers
to push personal utility assessment further by associating
outcomes with health metrics more readily accepted by US
payers. For example, health care utilization patterns have been
shown to differ among pediatric patients for whom a diagnosis
is certain vs uncertain.44

Applying coverage decision and evidence assessment
frameworks to genomic testing is a challenge to payers,
especially for panel testing in which all parts of a test must
be medically necessary. This aligns with sentiments that a
health plan is contractually obligated to avoid payment for
services not proven to improve health outcomes. Although
no specific frameworks were regularly referenced, analytical
validity, clinical validity, and clinical utility were nearly
universal in framework discussions; however, payers varied
based on sufficient evidence. Frameworks have been pro-
posed for the evaluation of health care services, such as the
PICO and EGAPP working group’s Analytic Validity,
Clinical Validity, Clinical Utility, and Ethical/Legal/Social
Implications model.35,45 Ethical, legal, social, and psycho-
social outcomes were not referenced in the discussion of
frameworks; yet, these were referenced when alluding to
potential harms and personal utility. This suggests that,
although evidence of benefit in these areas is not routinely
considered, evidence of harm in these areas is sufficient to
cause concern.

Reviews of coverage policies have found that medical ne-
cessity determinations and evidence bases vary greatly across
payers, indicating a lack of a standardized approach to evidence
review and coverage determinations via frameworks.6 Evi-
dence hierarchies distinguish between professional society/
expert consensus opinion statements and evidence-based
guidelines founded on systematic literature reviews.46,47

Guidelines were discussed by payers in the reviewed studies
within the domains of coverage decision frameworks and de-
mand/pressure. Evidence-based guidelinesmay affect coverage
decisions through critical appraisal of evidence, consistent with
evidence hierarchies and fitting easily into most frameworks.
However, consensus opinions and statements may affect
coverage decisions by signifying demand and adoption. The
specific role of guidelines and consensus statements was not
richly discussed in the reviewed studies, a key limitation given
the known challenges for guideline development and imple-
mentation in genomics. A 2022 study examining multigene
panel testing for tumor profiling in advanced cancer patients
with nonsmall cell lung cancer, breast, cutaneous melanoma,
and prostate cancer found that, although NCCN guidelines are
cited in ~90% of policies, 71% are more restrictive than NCCN
guidelines.1 Even when guidelines exist which are “based on
critical review of the best available evidence,” there is still
inconsistent acceptance by payers.48 In rare diseases for which
high-level evidence may be limited, the lack of evidence-based
guidelines may be a barrier to coverage given the current
frameworks. The varying coverage landscape presents signifi-
cant challenges to providers, laboratories, and patients, and
some state legislation has recently been enacted to mandate
coverage of certain types of testing, including genomic tests.49

The legislative language often defines clinical utility as
demonstrated by any of the following: Food and Drug
Administration approval of a companion diagnostic test,
Medicare inclusion through national coverage determination or
local coverage determination, nationally recognized clinical
guidelines, evidence-based clinical practice guidelines,
consensus statements, and in some states, peer-reviewed clin-
ical evidence.

Interestingly, some payers categorically excluded cost from
decision-making; yet, it was an essential assessment element for
others, deemed somewhat price insensitive by authors.17 The
common domain of payer concern of paying for research also
includes considering the cost of the entire health plan mem-
bership for unclear or narrow benefits. Recent studies have
aimed to demonstrate the economic benefit of clinical trial
participation in addressing this concern.50-52 The complexity of
costs and cost-effectiveness research in genomics remains
challenging in explaining the budgetary impact for a commer-
cial payer population.53 The impact of appeals or grievances
was not specifically commented upon, but these processes
affect cost, and demand/pressure. The effect of cost upon
assessment may warrant further study, and the discussion of
economic studies in genomics may be helpful to include in
inquiries with payers.
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The potential harms of genomic testing were often dis-
cussed regarding test performance or accuracy, patient
anxiety, and inappropriate services in response to genomic
results. Concerns of payers are mirrored in literature dis-
cussing genomic testing used in manners deemed inappro-
priate by genomics professionals, leading to psychological
or physical harm, driving therapeutic anarchy, or that pro-
viders are ill-equipped to translate results to effective clin-
ical action.54-57 However, recent studies have begun to
address payer concerns of harm, such as the psychological
benefit of genomic testing and the lack of off-label therapy
use after testing.58 In the reviewed studies, the evaluation of
harms was not as richly discussed as the evidence needed
for other outcomes, suggesting that payers may accept the
potential of harm but require proof of benefit. This could be
an opportunity for clinical researchers.

Patient advocacy groups and clinical providers in a payer
network may generate demand or pressure for coverage of
specific types of genomic testing, presenting an opportunity for
influence outside of evidence generation. Other areas of de-
mand are important, such as competition from other payers and
legal pressure arising from overturned denials.59 Other sources
of pressure may come from heightened scrutiny of genomics in
popular media, in which potential harms and disproportionate
spending have been noted.60,61

Other related domains may seem intuitive or are dis-
cussed in nongenomic payer studies but were absent from
the included studies and represent opportunities for re-
searchers. These include the impact of genomic testing on
insurance purchasing behavior, the impact of appeal and
grievance processes, legal implications of coverage, guide-
line language, genomic discrimination as a consideration in
policy, and asymmetry of risk information or antiselection
affecting insurance actuaries.62,63

Despite a broadly scoped literature review, there is a dearth
of studies directly investigating payer perspectives. The studies
identified through this review mainly consisted of semi-
structured interviews using instrumentation developed with
expert consultation. The myriad approaches to interviews and
instrumentation leave researchers with little generalizability for
reported findings; however, such studies provide an essential
base upon which to build. A consolidation or consensus of best
practices or standardized instrumentation would allow harmo-
nization and reproducibility of reported results and direct
comparisonwith other health care stakeholders. Instruments for
eliciting feedback in the identified studies were primarily
guided by expert input and existing research during develop-
ment. Although such development adds utility and credibility to
the studies and results, the instruments and guides often present
incomplete, complex concept representations. Notably, there
was a lack of inquiry surrounding quality-of-life outcomes in
most studies despite a wealth of evidence showing that these
outcomesmaybenecessary to payers.41 Future studiesmay also
benefit from updated and expanded definitions of clinical util-
ity, personal utility, and value. In the identified research, re-
sponses were sometimes not attributable to a payer participant;
therefore, the perspective was not readily apparent.
Limitations

This review has limitations that may affect the interpretation
and application of results. First, it is possible that vital data
were missed, although the literature review search method-
ology was structured and performed with a research librarian
trained in health sciences. To reduce the risk of reviewer bias,
both reviewers (J.W. and L.R.) have professional experience
with health plan genomic testing benefit management and
policy. The literature reviewed was highly heterogeneous in
terms of methodologies and temporality. This significantly
affects the ability to draw conclusions regarding specific
areas of genomics or trends over time. The insights may
overrepresent challenges inherent to emerging areas of tes-
ting—because many studies evaluated testing recently
available at the time of the study. Some important stake-
holders affect payer coverage, such as laboratory benefit
managers, evidence assessment entities, and policy clear-
inghouses, which were not assessed in reviewed studies. The
variable quality of the reporting in the included studies may
result in reporting bias. The exclusion of gray literature and
policy reviews may also have led to the omission of insights.
Future studies may benefit from the triangulation of re-
viewers or methodologies to ensure the validity and repro-
ducibility of common domains and critical findings.
Clinical and research implications

Payers are among the most influential stakeholders in US
health care; yet, there has been little research to understand
how they make decisions regarding genomic testing. From
the available literature, there are insights into critical do-
mains, such as a common definition of clinical utility, the
willingness of some payers to expand beyond that defini-
tion, the importance and challenges considering costs, and
variability among perspectives and approaches. These in-
sights may serve as a base to inform practices that enhance
payer coverage, develop more research, and expand upon or
discover new areas of influence within payer decision-
making. Standardization among payer perspectives and
processes is a priority for research and implementation,
which may be investigated by payers, industry groups, and
health policy stakeholders. Practitioners may consider clin-
ical documentation processes to capture all outcomes from
testing and pre- and posttest counseling to ensure the
appropriate use of genomic testing. Clinical researchers may
study a genomic test’s utilization and diagnostic yield, the
impact on medical management, and the downstream effects
on health outcomes. Laboratorians may develop clinical
implementation evidence and invest in research demon-
strating the benefit of testing and a lack of harm. Profes-
sional societies may develop guidelines and
recommendations using methods that are more readily
considered by payers and reflect the desired standard of
care. Further research may also investigate themes that were
not well explored in existing literature, such as the role of
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appeals processes, legislation, and guideline language on
coverage decisions.
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