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Personalized medicine and access to health care:
potential for inequitable access?

Kelly A McClellan*,1, Denise Avard1, Jacques Simard2 and Bartha M Knoppers1

Personalized medicine promises that an individual’s genetic information will be increasingly used to prioritize access to health

care. Use of genetic information to inform medical decision making, however, raises questions as to whether such use could

be inequitable. Using breast cancer genetic risk prediction models as an example, on the surface clinical use of genetic

information is consistent with the tools provided by evidence-based medicine, representing a means to equitably distribute

limited health-care resources. However, at present, given limitations inherent to the tools themselves, and the mechanisms

surrounding their implementation, it becomes clear that reliance on an individual’s genetic information as part of medical

decision making could serve as a vehicle through which disparities are perpetuated under public and private health-care

delivery models. The potential for inequities arising from using genetic information to determine access to health care has been

rarely discussed. Yet, it raises legal and ethical questions distinct from those raised surrounding genetic discrimination in

employment or access to private insurance. Given the increasing role personalized medicine is forecast to play in the provision

of health care, addressing a broader view of what constitutes genetic discrimination, one that occurs along a continuum and

includes inequitable access, will be needed during the implementation of new applications based on individual genetic profiles.

Only by anticipating and addressing the potential for inequitable access to health care occurring from using genetic information

will we move closer to realizing the goal of personalized medicine: to improve the health of individuals.
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USING GENETIC INFORMATION IN MEDICAL DECISION

MAKING

Advances in biomedical research have given way to new enthusiasm
surrounding the expectation that medical treatment will be informed
by an individual’s genetic information.1,2 As knowledge of the genetic
factors underlying complex diseases such as cancer advances, new
tools for disease risk assessment, screening, prognosis, and
therapeutics incorporating this knowledge are continuing to emerge
at an increasingly rapid pace.2 Tailoring medical treatment decisions
to an individual’s genetic profile is thought to give rise to a host of
advantages. For the individual, using their own genetic information to
guide medical decisions will optimize patient care by allowing for the
personalized assessment of disease risk, and prescription of treatments
with higher likelihoods of success.2 For society, integrating the use of
personal genetic information into health-care delivery is hoped to
result in significant cost savings by administering treatments only
to those most likely to benefit.3

Should the use of individual genetic information in the delivery of
health care be a cause for concern? Fears regarding the potential for
misuse of genetic information have given rise to the concept of
‘genetic discrimination’, directed against an individual ‘based solely on
an apparent or perceived genetic variation from the normal human
genotype’.4 Dialog surrounding genetic discrimination has pre-
dominately occurred in relation to use of genetic information
contained in a patient’s medical file by third parties with access to

the information: namely employers and private insurance companies
providing disability or life insurance (see eg5–7). So prevalent is public
concern over the possibility of genetic discrimination, legislation
exists prohibiting it in many jurisdictions (reviewed in8). But the rise
of personalized medicine raises questions as to whether the use
of an individual’s genetic information to inform medical decision
making by health-care professionals collecting the information
could be inequitable, perhaps amounting to discrimination. By
discrimination, we mean the possibility of indirect discrimination,
whereby policies or practices surrounding the use of genetic
information in medical decision making could have the unintended
effect of denying individuals access to health care on non-medical
grounds.9 We ask whether exclusion based on genetic information
could result in inequitable access to health care, where equal medical
need does not result in equal access. Here, we examine this question
from legal and socioethical perspectives. Indeed, these questions are
timely as stakeholders worldwide have acknowledged that establishing
fair access to genomic medicine is a priority as they contemplate
translation strategies.10–12

The practice of oncology has been revolutionized by the use of
individual genetic information to identify those most at risk or likely
to benefit from increased surveillance, therapeutic, and risk reduction
measures for cancer.13,14 Among the many new developments, genetic
risk assessment models that calculate cancer risk represent an excellent
case study from which to ask whether inequitable access to health care
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can result from the use of individual genetic information. Indeed,
risk assessment that includes individual genetic information is one of
the fastest growing areas of personalized medicine and promises to
be a prominent component of health-care delivery going forward.15

Presently, clinical risk assessment for complex disease is predomi-
nantly based on family history, lifestyle, and shared environmental
factors and the predictive value of non-genomic-based risk assessment
is considered variable or low.16 Further, while genetic models have
been in existence for nearly 20 years for breast cancer, the advent of
genome-wide association scans and whole genome sequencing has led
to the forecast that new risk prediction tools will emerge capable of
using genomics to calculate an individual’s risk of developing not only
cancer, but numerous other complex diseases.17–22 Proposed risk
assessment tools that include individual genomic information,
however, promise to raise distinct concerns, as the analytic validity
of such risk assessment is, arguably, higher than family history,
justifying a greater number of medical decisions to be based on it.16

With a greater number of risk assessment tools with increased
predictive value expected to emerge, genomic-based risk assessment
promises to have a profound impact on the delivery of health care by
using genetic information to identify and intervene for those at risk,
prior to development of disease.

CASE STUDY: BREAST CANCER RISK PREDICTION MODELS

Breast cancer genetic risk assessment models are clinical tools that
calculate a patients’ individual risk for developing cancer or harboring
a cancer predisposing genetic mutation. These tools seek to identify
patients likely to benefit from increased cancer surveillance, prophy-
lactic treatments, and other cancer risk reducing interventions.17

In existence for nearly 20 years, the models are based on cancer
prevalence in particular populations.17 By mapping individual factors
from the patient such as family history of cancer, age, etc., into the
models, a patients’ individual cancer risk can be expressed
numerically.17 Countries worldwide have established particular risk
thresholds required before a patient is eligible for additional
screening, or cancer risk reduction measures.23 As a result, patient
stratification regarding access to health care occurs through the use of
their genetic information.

On the surface, use of breast cancer genetic risk prediction models
to select patients for additional health care should not raise concerns
for equitable access. Indeed, they are tools that have the purpose
of improving the delivery health care. Strong medical, legal, ethical,
and economic arguments exist favoring their use to maintain or
improve equitable access to health care. From a medical perspective,
decisions based on the best available scientific evidence is part of
evidence-based medicine, a widely adopted practice in health-care
systems worldwide.24–26 Hence, the use of risk assessment scores to
select patients for additional care is consistent with evidence-based
medicine.

Use of risk assessment scores to prioritize patients can be justified
from a legal perspective in the context of a publically funded health-
care system. For example, in Canada, the Canada Health Act, specifies
the conditions for public funding of health care stipulating that
universal public funding is provided for services that are deemed
‘medically necessary for the purpose of maintaining health, prevent-
ing disease or diagnosing or treating an injury, illness or disability’.27

Thus use of cancer risk assessment scores as a medical tool to identify
those patients in need of further medical intervention is consistent
with the legislated purpose of the public health insurance program to
provide funding for medically necessary care.

Use of risk assessment scores can also be justified from ethical
perspectives. Indeed, selecting only patients likely to benefit from
additional interventions spares those unlikely to benefit from the
burden of additional medical treatment, consistent with the principle
of non-malfeasance.28 In publically funded health-care systems,
limiting access to additional screening and testing by establishing
thresholds through the use of risk assessment represents a fair
distribution of limited resources, by prescribing additional
treatment only to those in need.28

LIMITATIONS OF RISK PREDICTION MODELS

While use of breast cancer genetic risk prediction models has
advantages, the technology has limitations. Increasingly, researchers
and decision makers have come to realize that successful implementa-
tion of genomic-based technologies requires consideration of not only
benefits, but also drawbacks, medical, and otherwise.29,30 Thus, the
clinical application of breast cancer genetic risk prediction models
provides an opportunity to identify limitations and examine the
consequences for equitable access to health care. Two categories
of limitations can potentially give rise to the unintended effect of
perpetuating inequities in access to health care: (i) limitations
inherent to the models themselves and (ii) the means by which the
models are implemented and used.

First, underlying limitations of the models themselves raise the
question as to whether their use could be inequitable when applied
across a general population. Indeed, variability exists within indivi-
dual models in their ability to assess risk among different age and
ethnic groups.31–33 Age under 40 has been shown to be a factor
resulting in reduced accuracy of the models.34,35 Moreover, ethnicity
has been shown to affect validity of the resulting risk assessment.
In effect, some models have a high level of accuracy among some
groups, such as Italian or French Canadian populations,36,37 while at
the same time underestimating risk among other groups such as
African-American, Turkish, Iranian, or Hispanic populations.31,38–41

Concerns over accuracy among African Americans, Hispanics,
and Asians have led to questions from the medical community as
to whether individuals in these groups receive optimal care when
medical decisions are based on risk assessment scores.42

Variability also exists across models. More than a dozen models
assessing breast cancer risk exist, and inconsistencies have been
reported with respect to which model provides the most accurate
degree of risk assessment.31,33,43,44 As new data about the risk factors
for cancer are continually incorporated into the models,
understanding of the models becomes a moving target.17,45 Finally,
despite the clinical use of breast cancer risk prediction models for
over 20 years, systematic reviews of their performance have raised
questions regarding their ability to consistently and accurately predict
breast cancer risk across different populations, while the need for
ongoing validation of the models as they are modified has been
recognized.43,46

A second limitation relates to the implementation of the models
into medical practice. Clinical collection of patient information upon
which risk assessment is based is one example that illustrates the
potential for inequities to occur during implementation. Family
history, which provides insight into the shared genetic information
of individuals, is considered the largest risk factor after age and
gender for a number of cancers and other chronic conditions.47,48

As breast cancer risk prediction models rely heavily on family history,
it follows that accuracy of family history can significantly affect the
validity of the resulting risk assessment.17 Despite the potential value
of family history in cancer treatment and prevention, barriers have
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been reported in its clinical collection.47 Indeed, it is widely accepted
that accuracy of family history is considered inadequate to fully assess
familial cancer risk.47,49–51 Underlying inequities are known to exist
emanating from both patients and health-care professionals. From
patients, knowledge, socioeconomic, and cultural barriers are each
factors that have been shown to influence patient’s accuracy of their
family history.52–56 Older age, lower education, and membership in a
minority group have also been shown to be associated with lower
accuracy of personal and family history of cancer.57–59

Health-care providers also contribute to the inaccuracy of family
history. As no standard medical definition of family member exists,
health-care providers have reported being unclear themselves regard-
ing information that should be collected.50,60 Further, health-care
provider knowledge of cancer incidence among minority populations
is purported to be a barrier to accurate collection of family
history.54,61 This has led to the recognition of the need to routinize
and educate health-care professionals in clinical family history
collection, and develop distinct family history tools targeting
underserved groups.47,50,52,53 However, at present, such tools are
only in the preliminary stages of development and still require
validation.47,50,51

CONSEQUENCES FOR EQUITABLE ACCESS TO HEALTH CARE

Limitations with respect to age, race, and underlying variability across
breast cancer genetic risk prediction models, as well as limitations
arising during their implementation, raise the possibility that some
populations are excluded, or are sent for superfluous testing, not as a
result of actual medical risk, but as a result of inequities arising from
the limitations inherent to the models themselves or through the
inadequate collection of family history. Such use of risk assessment
scores to determine access to health care would not be discriminatory
on the surface, but could represent a more insidious means through
which use of genetic information could create or perpetuate inequities
in accessing health care. Further, as the patient inputs and the means
of collecting information for breast cancer risk prediction models
are similar for risk prediction models for other diseases, similar
questions can be asked of other genetic-based risk prediction tools.
The possibility for inequitable access resulting from the use of genetic
information thus raises the following questions: What are the
challenges for implementing genomic technology as a result of
these limitations? Are there legal or ethical consequences? Finally,
how can the potential for inequitable access be addressed during
implementation?

CHALLENGES FOR IMPLEMENTATION

Limitations of breast cancer genetic risk prediction models highlight
the challenges that exist for health-care professionals and governments
seeking to maintain equitable access to health care when implement-
ing technologies that use genetic information to inform medical
decision making. For health-care professionals, how are they educated
about underlying limitations in the tools, and how are these
limitations taken into account when selecting or administering a
model to a given patient? For governments and hospitals adminis-
tering a publically funded health-care system, how are these limita-
tions taken into account when selecting which models will be relied
upon, and what risk thresholds will be required to establish eligibility
for subsequent health care? In countries with diverse immigrant
populations, how is the variable performance across ethnic groups
taken into account when setting population-based thresholds? At
what point is the evidence gathered on risk prediction models
considered sufficient for governments and health-care professionals

to rely on their use in the clinic? Simply put, how can evidence
demonstrating their medical value be reconciled with the possibility
of inequities arising during implementation? Failure to consider these
issues during implementation would increase the likelihood that
inequities could be created or perpetuated by the use of risk
prediction models in medical decision making. Consequently, it
becomes important to consider the consequences, legal and ethical,
of possible inequities.

LEGAL CONSEQUENCES

Could inequities arising through the use of risk prediction models
result in legal consequences? From an international law perspective,
article 12 of the United Nations International Covenant on Economic,
Social and Cultural Rights, for which 160 nations are party, states that
‘everyone has the right to the enjoyment of the highest attainable
standard of physical and mental health’.62 This has been interpreted by
the UN Committee on Economic, Social and Cultural Rights to
mean that the Covenant ‘proscribes any discrimination in access to
health care and underlying determinants of health, as well as to means
and entitlements for their procurement’.63 Similarly, article 3 of the
Council of Europe Convention on Human Rights and Biomedicine,
provides that ‘parties, taking into account health needs and available
resources, shall take appropriate measures with a view to providing,
within their jurisdiction, equitable access to health care of appropriate
quality’.64 While neither provision creates enforceable rights for
individuals alleging inequitable access to health care, nevertheless
such provisions have persuasive value by imposing obligations
on governments to consider equitable access in their political
and legislative agendas surrounding health care.65 Moreover, in
jurisdictions with publically funded health-care systems, legal
mechanisms can exist that allow individuals to pursue the
government on questions of equitable access to health care. For
example in Canada, two normative regimes exist which together have
the purpose of ensuring that all Canadians have equitable access to
publically funded health care. Citizens have the right under the
Canadian Charter to challenge government decisions and have done
so with respect to choice and availability of health-care services under
the public system on the grounds that such decisions are indirectly
discriminatory.66,67 Given the national and international norms that
exist surrounding equitable access to health care, it becomes prudent
for nations having public and/or private health-care delivery models,
to consider whether the use of genetic risk assessment scores could
have for effect to deny individuals access to health care on non-
medical grounds, and how to mitigate such effects during their
implementation.

ETHICAL CONSEQUENCES

Beyond legal questions, the effect of excluding or testing individuals
on non-medical grounds raises ethical questions of the harm that
would be caused to individuals as a result. Further, inequities arising
from their use raises the question as to whether such use could be
inconsistent with the principle of fair distribution of resources.28

Indeed, scientific advances underlying personalized medicine genetic-
based technologies are the result of enormous public investment in
basic genomic sciences.12 The public is justified to expect that these
discoveries will translate into products and services accessible to all, a
sentiment echoed by the US National Advisory Council for
Human Genome Research stating that genetic-based personalized
medicine ‘will only achieve its full potential to improve health when
the advances it engenders become accessible to all’.12 Others have
expressed that genomic-based advances represent tools to be used to
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address underlying health disparities, by identifying those at risk,
while those most in need should not be the last to benefit.29,68,69

Thus, if new personalized medicine genetic technologies have the
effect of inequitably excluding individuals, thereby becoming vehicles
through which disparities are perpetuated, we can ask whether the
decision to rely on information from them is ethical, in light of the
significant public investment underlying their development.

CONCLUSION

Health technology assessments and other implementation strategies
are recognizing the need to improve implementation of genomic-
based technologies and as a result, are integrating perspectives
beyond scientific including ethical, legal, and social perspectives.70–74

Indeed, part of the Center for Disease Control ACCE framework
for evaluating genetic tests involves considering the potential
for discrimination and stigmatization as impediments to their
implementation.71 However, as discussion surrounding genetic discri-
mination has been predominantly focused around employment or
private insurance, we suggest that there is a need to consider a
broader view of genetic discrimination, one which departs from the
categorical conception of genetic discrimination, where it is either
present or absent.

Our case study of breast cancer genetic risk prediction models
illustrates how using individual genetic information in medical
decision making could give rise to inequities capable of creating or
perpetuating disparities in accessing health care. Further it raises legal,
ethical, and implementation challenges distinct from those raised in
relation to employment or private insurance. As an increasing
number of medical decisions are based on individual genetic
information, the potential for inequities arising from the medical
use of this information also increases and it becomes important to
consider this possibility. Thus, we suggest acknowledging the potential
for inequitable access as occurring along a continuum ranging from
inequities that could be tolerated in varying degrees, to intolerable,
possibly amounting to discrimination.

Challenges have been recognized related to evaluating the ethical,
legal, and social concerns raised by genetic technologies and the need
to improve upon methods to identify these concerns.70,74–76 Thus,
how could concerns of inequitable access be addressed? We advocate
investment in research to assess the potential for inequitable access
to occur from the use of emerging genetic technologies that are used
in part to determine access to health care. Such research would be
conducted early on to mitigate identified concerns and would address
the following questions: We suggest examining new genetic
technologies to assess whether limitations exist such that their use
as medical decision making tools could have the effect of creating or
perpetuating inequitable access to health care. For this, evidence is
needed to better understand these technologies from the perspective
of the potential for inequities to occur.74,77 For example, early
assessment of the accuracy of breast cancer genetic risk prediction
models compared among multiple age, socioeconomic, and ethnic
backgrounds would provide an opportunity to ask whether a ‘one size
fits all’ approach is appropriate or to consider the extent to which
subsequent medical decisions will be based on a risk assessment.
Further, we ask whether the use of genetic information in a given
genetic technology for medical decision making is compatible with
existing legislative regimes surrounding equitable access to health.
A key remaining question is whether legislative regimes are
appropriate tools to safeguard against possible inequities. Moreover,
beyond legal questions raised, successful implementation requires that
evidence of potential inequities arising through the use of individual

genetic information be brought to the attention of and taken into
consideration by health-care professionals using the technology,
and by decision makers conducting health technology assessments.77

The continuum approach to characterizing inequities as advocated
above would recognize the need to adjust implementation efforts so as
to address the potential for inequities according to the tolerance level
and the likelihood that it will occur.

The use of genomic information to inform medical decision
making raises significant social, ethical, and legal questions. However,
delaying implementation of tools that use genomic information until
they are sufficiently perfected does not represent a realistic solution.
As discussed, strong medical, legal, ethical, and economic arguments
exist in favor of their use. Rather, our example points to the need to
continue to invest in parallel at improving upon the limitations of
these tools, as well as identifying when to supplement information
from genetic-based tools with other sources of information for clinical
decision making. Early identification of the potential for inequities
lends an opportunity to take proportionate proactive steps to
minimize the risks of inequities during implementation. By anticipat-
ing and addressing the potential for inequitable access to health care
to occur from the use of genetic information, we will move closer to
realizing the goal of personalized medicine: to improve health care for
individuals.
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