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Abstract

Advances in genomic medicine are arising from efforts to build a national learning health system 

(LHS) and large-scale precision medicine studies. However, the underlying evidence base lacks 

sufficient data from populations historically underrepresented in biomedical research. Although 

the literature on health and healthcare disparities is extensive, disparities in the availability and 

quality of health information about diverse and underrepresented populations are less well 

characterized. This Perspective describes scientific and ethical benefits to incorporating health 

information from diverse and underrepresented populations in the LHS, resulting in a more robust 

and generalizable LHS. Near-term recommendations for incorporating diversity into the evidence 

base for genomic medicine are proposed, even as the groundwork for national and international 

efforts is underway.
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Introduction

The learning healthcare system (LHS) holds great promise for developing, studying, and 

refining scientific hypotheses that can lead to genomic medicine implementation. The LHS 

is defined as a healthcare system where data are continually collected and analyzed in an 

iterative way to drive health system improvement[1]. As this iterative process generates new 

knowledge, this knowledge can be used to improve clinical practice at the point of patient 

care. Thus, the LHS comprises the creation and application of knowledge for clinical 

decision-making within the system, and the evaluation of their outcomes. Knowledge used 

for patient care originates from a variety of sources, e.g., reports of scientific research that 

are available globally, public health data for the covered population, quality improvement 

(QI) efforts designed and implemented locally to improve an organization’s efficiency and 

care outcomes, and specific clinical and social information about the patient. Collectively, 

this knowledge forms an evidence base from which clinicians and patients make decisions. 
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The LHS is often described as a collective enterprise proposed at national or international 

scale. In practice, at least in the United States, it comprises many individual healthcare 

systems working in parallel to achieve the goals of continuous improvement and 

innovation[2]. These systems can combine data to more rapidly detect clinically relevant 

signals related to patient outcomes, as well as share their experiences in implementing 

practical interventions. The cyclical nature of the learning healthcare system is well 

supported by the field of implementation science – the scientific study of methods to 

accelerate the uptake of research findings and other evidence-based practices to improve 

routine practice[3]. Implementation science can thus be regarded as an important scientific 

engine that drives the LHS, with the underlying evidence base serving as the fuel. Genomic 

medicine strives to understand the contribution of an individual’s genomic information, in 

the context of social and environmental factors, to his or her health. Rapidly evolving in 

scale and adoption, genomic medicine is ripe for using implementation science methods and 

the framework of the LHS[4]. Because the LHS is a product of the underlying evidence 

base, i.e., data from patients cared for in various health systems, it is crucial that the LHS 

and the underlying genomic medicine and implementation science endeavors represent the 

diversity of patients within the LHS. It is thus essential that different types of healthcare 

systems participate in the LHS to help generate generalizable knowledge now, even as the 

ultimate goal of having all institutions involved is not yet a reality.

What indicators are there that the LHS may not be appropriately reflecting diversity? Some 

observations indirectly point to the same general issues that affect biomedical and clinical 

research: large-scale biomedical research studies, including those embedded within 

healthcare systems, show that evidence accumulating from genome-wide association 

studies[5,6] and clinical trials[7] demonstrate an underrepresentation of racial and ethnic 

minorities and underserved individuals. Additionally, the disproportionate representation of 

European ancestry individuals in reference databases has been linked with reduced 

effectiveness of variant interpretation in individuals of non-European ancestry[8,9]. These 

deficiencies result in an evidence base that does not reflect populations in whom disease 

burden may be greatest[10]. It also results in the potential for misdiagnoses that can widen 

existing healthcare disparities[11]. By healthcare disparities, we refer to differences in the 

way that individuals access healthcare, provider biases, and the structural factors underlying 

healthcare systems that cause healthcare inequities[12]. Whenever clinical action is taken is 

based on information selectively generated within a limited group, there is a form of health 

information disparity. This is particularly relevant to genomic medicine, where the quality 

and quantity of information available for use in clinical decision-making differs by group 

and/or at a community level. The translational nature of genomic medicine results in the 

widening of health information disparities as resources that underrepresent key populations 

form the basis for implementation studies that will most directly improve the health and 

healthcare for those who are represented, and not necessarily for those who are not 

represented. This poses a fundamental scientific and ethical shortcoming. We suggest that, 

without specific attention to mitigating these information disparities by improving 

population diversity, efforts to implement a national-scale LHS, especially an LHS broadly 

representative of the U.S. population, will result in the same problems that have limited 

generalizability of genetic research studies. Conversely, building diversity into the LHS, and 
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into the design of implementation research and genomic medicine studies, will strengthen 

both the underlying data and the resulting conclusions. The goal of this paper is to describe 

opportunities to incorporate diversity in the LHS and to address health information 

disparities and improve the evidence base for genomic medicine, resulting in a more robust 

and generalizable LHS.

Challenges in incorporating diversity

For this Perspective, we refer to diversity according to genetic-based ancestry, sex, and 

demographic factors (e.g. race, ethnicity, gender, marital status, sexual orientation, 

geographic location, country of origin, language, education, and social economic status – 

including the degree to which individuals are underserved by the healthcare system) that 

differ among groups of individuals and have been shown to affect their health and 

healthcare. For example, genetics as well as environmental and cultural factors have been 

shown to have consequences for individuals’ health and healthcare[13], and both genetic and 

environmental factors impact an individual’s epigenome[14]. Capturing measures of 

diversity in the LHS is crucial in ensuring that all groups of individuals are represented in 

the LHS. Capturing race and ethnicity components of diversity is required under Meaningful 

Use Stage 2, the national standard for electronic health records that must be met to qualify 

for federal incentives (https://www.healthit.gov/providers-professionals/achieve-meaningful-

use/core-measures-2/record-demographics). This is clearly an important step forward[15] 

although the limited scope of required race and ethnicity measures has been criticized for 

not allowing sufficient granularity to self-report and distinguish among racial or ethnic 

groups with different health outcomes[16]. The lack of required environmental and social 

measures is another limitation[17]. With an eye toward incentivizing the inclusion of 

specific social and behavioral domains in electronic health records, the National Academy of 

Sciences Board of Population Health and Public Health Practice convened a committee in 

2013 to recommend essential data elements for a robust LHS[18,19].

Additional effort is needed to increase representation of underrepresented populations in the 

organized health care system, including ethnic and racial minorities, recent immigrant 

populations and individuals of low socioeconomic status. For large healthcare systems with 

a relatively small proportion of diversity, it is imperative that data from diverse individuals 

be included in routine system queries, QI projects, as well as in observational and 

interventional studies. There is also an untapped opportunity to build LHS capacity in 

smaller, sometimes under-resourced healthcare systems whose patients might be 

underrepresented in research. These efforts are often focused on community health centers 

or health centers providing free care or treating primarily young, low-income, uninsured and 

minority groups[20–22]. Both approaches – maximizing use of existing health system 

infrastructure, as well as building new capacity in institutions such as federally qualified 

health centers (FQHCs) and minority-serving healthcare institutions – are needed. Diversity 

has been increasing for federally-funded research programs (e.g., in the StrongHeart 

study[23], the Study of Latinos[24], the All of Us Research Program[25], Population 

Architecture using Genomics and Epidemiology[26], Clinical Sequencing Evidence-

generating Research[27] and PCORnet[28]), increasing representation of Native American, 

Hispanic/Latino, African, and Asian ancestry populations, as well as individuals with low 
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socioeconomic status or in medically underserved regions. However, parallel efforts for the 

LHS need to be developed.

For genomic medicine, there are several considerations related to the integration of 

information from diverse individuals into the LHS. Some, while not trivial to implement, are 

relatively straightforward. For example, technical efforts to integrate genomic information 

into the EHR[29,30] will benefit all individuals; however, the underlying 

underrepresentation needs to be addressed head on. Many genetic tests are not covered by 

certain insurance plans or have a high co-pay. Under- or non-insured patients will 

consequently have reduced access to these tests, and their results will not be captured in the 

EHR. Similarly, the logistical obstacles to genotyping or sequencing individuals more 

widely, as has been proposed for pre-emptive genotyping prior to prescription drug 

use[31,32], are also technically straightforward but present cost barriers. The public’s beliefs 

and attitudes towards genetic data collection and sharing are evolving, and the resulting 

impact on genomic medicine research is itself an active area of research. There are technical 

and ethical challenges to preserving privacy and confidentiality in large scale data 

resources[33] and variable willingness to participate in research studies has been described 

in underrepresented populations[34,35]. A pilot study on patient preferences for sharing 

electronic health records for research showed that willingness to share those data within the 

healthcare system is much higher than with other institutions[36]. One source of tension is 

the need to increase inclusion of underrepresented populations with the rapid 

implementation of genomic information within LHS. As promising directions for integrating 

genomics into clinical care are identified, implementation will not be delayed because of 

challenges related to data generation or integration for a broad range of individuals. 

However, this implementation should be fair: care must be taken to ensure that recruitment 

or implementation are not compromised. Other unresolved questions address the permission 

and benefit of the LHS to use information about genetically-inferred ancestry when 

available, and whether and how discrepancies between genetic ancestry and self-reported 

race or ethnicity should be reconciled.

Similar questions relate to sources of data beyond the electronic health records. An 

important contributor to the knowledge base upon which clinical decisions are made is the 

biomedical literature. The large, randomized controlled trial is often regarded as the gold 

standard for evidence generation, with pragmatic studies conducted as part of QI projects 

sometimes considered a viable real-world alternative[37]. However, this literature has a 

similar bias to GWAS in that study participants are overwhelmingly of European descent[7]. 

Furthermore, clinical trials are typically implemented at substantial cost-per-trial, resulting 

in a tradeoff between minimizing bias with respect to study design. This results in a bias in 

the process of knowledge production that disfavors diversity[38,39]. Increasing diversity can 

and should be a primary focus of clinical trial design; in parallel, however, additional forms 

of evidence, such as observational studies or case reports, should be included in the 

knowledge bases underlying genomic medicine[40]. Referred to recently as a paradigm-shift 

from evidence-based medicine to medicine-based evidence, this approach relies on 

establishing longitudinal profiles of individual patients based on a constellation of 

biological, clinical, social and environmental factors[41]. Although not yet widely adopted, 

this approach may be particularly relevant to scientific questions for which randomized trials 
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including large numbers of diverse participants are not practicable. A recent 

recommendation from the National Academy of Science’s Evidence Framework for Genetic 
Testing was to establish a decision repository to record, in a standardized way, previous 

decisions about genetic testing, and to capture criteria related to population, disease, 

outcome, approach, or test[42]. These standardized criteria could facilitate the inclusion of 

multiple lines of evidence from underrepresented populations, from case reports to 

population-stratified analyses of clinical trials.

How will these opportunities contribute to a more robust evidence base for genomic 
medicine?

Including populations from diverse backgrounds in the LHS and improving the ability of the 

LHS to integrate data that examines the diversity of the population will make it easier to 

study problems that will improve healthcare of all individuals. Below, we describe how 

incorporating genomic and socioeconomic diversity into the LHS will make it more robust.

First, generation and testing of novel hypotheses relevant to underrepresented ancestral and 

social demographic populations, especially broad subgroups in whom evidence is lacking, 

will be enabled. For example, pharmacogenomic studies enabled by EHRs[43] could be 

applied to multiethnic populations, facilitating identification of individuals susceptible to 

adverse or therapeutic drug reactions. If data suggest that evidence-based recommendations 

are not followed in some individuals, studies could be designed to evaluate alternate 

strategies for providers or patients to facilitate follow through with the recommendations. 

Routine system queries developed under QI efforts could be designed to look for individuals 

with notable benefit or harm, or for outliers. Subsequent opportunities to intervene directly 

could be facilitated, such as customizing clinical decision support rules, possibly leading to 

more effective treatments. Although truly population-specific variants are expected to be 

uncommon, a variant associated with a rare disorder and observed with much higher 

prevalence in certain ancestry groups could be more easily identified and studied for 

outcomes in defined subpopulations within the health system. Some variants of current 

unknown significance may prove harmless with the inclusion of currently underrepresented 

ancestry populations. Additionally, the interplay of genes and environment will be better 

understood, as a larger range of factors will be considered.

Next, evidence generated within a diversity-focused LHS is likely to be more generalizable 

to more settings. Using employment, education, income, geographic location, with self-

reported race and ethnicity as examples, the consistent collection of these data within an 

LHS makes it feasible to integrate data from that health system with those of other health 

systems to minimize biases. This consistency benefits the collective LHS and the treatment 

of the patient at hand. This is particularly important for a health system with a homogenous 

population, since experiences with dissimilar patients may be very limited. To the extent that 

the LHS features continual recruitment of individuals, properly documenting diversity 

assures that underrepresented populations can be identified and disparities addressed.

One of the most ambitious aspects of integrating diversity into the LHS is the opportunity to 

recognize and reduce disparities in healthcare and health information. Healthcare disparities 

are by no means unique to genomics; indeed, closing the gap in access to primary care is 
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more likely to influence overall population health rather than access to specialty care. 

Nonetheless, genomic medicine is gaining a foothold in areas such as cancer genomics, 

undiagnosed diseases, and prenatal and neonatal genomics, and it is crucial that, wherever 

there is benefit to such approaches, those benefits be distributed equally among all groups. 

Health information disparities also need to be addressed (Table). For genomic medicine 

resources, the underlying evidence base is distorted in favor of findings coming from studies 

heavily biased toward European ancestry participants[5,6,8,44]. This bias can have clinical 

consequences such as misdiagnoses of individuals[11] and lower detection rates[9]. Gaps in 

allele frequency information needed to interpret clinically relevant variants also have 

consequences for the utility of genomic information among groups[8]. Additional factors 

contribute to the challenges. For example, information on ancestry, social and environmental 

data are not well captured in the EHR[45]. Although data are limited, variable quality and 

completeness of information in the EHR are also of concern. As another example, efforts to 

improve the quality of care by creating personal health records linked to the EHR were 

reported less successful in non-European patients[46].

Improvements in these areas will guard against the potential for genomic information to be 

misinterpreted or misapplied. Considering the above factors, a more diverse and robust LHS 

will generate and analyze data that address health in all populations while also identifying 

and solving challenges that are disproportionately present in subgroups. It will have the 

nimbleness to respond to unanticipated opportunities or scientific hypotheses.

What can be done now?

The call to diversify the LHS and its underlying evidence base fits well with calls to build 

capacity within the LHS[1,47] as well as within large-scale personalized medicine 

efforts[48]. The very nature of the LHS benefits from an iterative process upon which layers 

of information are continually being integrated. The time is right for researchers to 

incorporate diversity, whether based on genetics, race or ethnicity, or demographic factors, 

within their research in a deliberate and coordinated way. These efforts can drive standards-

setting and data sharing in ways that are not incentivized by industry or for-profit healthcare.

Much work in curation and integration of genomic medicine data is already being done 

through resources such as ClinGen (https://www.clinicalgenome.org/), ClinVar (https://

www.ncbi.nlm.nih.gov/clinvar/), Exome Aggregation Consortium (ExAC, http://

exac.broadinstitute.org/), genome Aggregation Database (gNOMAD, http://

gnomad.broadinstitute.org/), and Global Alliance for Genomics and Health (GA4GH, 

https://www.ga4gh.org/). These resources have improved the integration of diverse 

populations in genomic studies by: serving as a repository for data from large numbers of 

research participants; efficiently integrating population-level data with data needed to 

interpret clinical variants; making this information readily available at the point of use by 

researchers, patients and providers; and convening researchers from around the globe to 

facilitate responsible data sharing. We suggest that additional efforts in the following key 

areas are needed.
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Collect better data on diversity markers.—We recommend greater inclusion of data 

from individuals underrepresented in biomedical research in genomic medicine studies and 

clinical trials that generate evidence used for clinical decision-making, and special attention 

be given to the correct documentation of race, ethnicity, gender identity and social 

determinants of health for all patients. Additionally, recommendations for genetic testing 

should be extended to all patients who could benefit from it, and providers should 

familiarize themselves with proper authorization processes by different insurance plans. The 

first and most difficult step is to bring in more diverse participants into the healthcare 

systems that collectively comprise the LHS. This step is not unique to research and is more 

complex for healthcare institutions since they typically cover specific geographic areas and 

care for underserved populations is not compensated at the same level as that of private 

insurance. Additionally, inclusion of underrepresented populations requires addressing 

access to care, including cultural and linguistic barriers, related to seeking healthcare, and 

communicating with providers. Piecemeal access to healthcare through urgent care or public 

health clinics for low- income and uninsured populations contrasts with access for resourced 

and fully insured populations, creating a socioeconomic chasm. Until uninsured populations 

are part of the health system, data about their health will be elusive, as will an understanding 

of how healthcare disparities are worsening this chasm. Given the highly fragmented 

healthcare system in the US, even those who are fully insured may have their data scattered 

across many healthcare providers. EHR linkage (i.e., integrating records for a given patient 

across multiple institutions) is typically done in a probabilistic manner to account for 

spelling errors and other factors[49,50]. Additionally, a systematic approach to increasing 

the utilization and value of case reports and observational studies could help further develop 

the evidence base used for clinical decision-making, whether as part of an evidence-based 

medicine or a medicine-based evidence paradigm. Also, as genomic data are often generated 

and interpreted by clinical laboratories, these should consider whether to standardize 

practices to include ancestry in analyzing results.

Collect social and environmental data.—We also recommend that standards for 

capturing diversity be integrated into health systems. Data efforts related to diversity should 

align well with current data sharing norms, such as FAIR (findable, accessible, 

interoperable, reusable[51]) and evolving standards (GA4GH, https://www.ga4gh.org). The 

use of social and environmental data in electronic health records[52] and community level 

data[53] will enhance the evidence base for understanding health differences within and 

between populations and ability to identify high risk populations[54]. The current limited 

availability of geographic, social and behavioral data in genomic research adversely impacts 

the ability to address social and behavioral determinants of health and appropriately 

incorporate genomic medicine in diverse communities.

Make the data available and in a privacy-protecting manner.—Data generation 

and dissemination is no longer the exclusive provenance of large research studies. Whether 

large- or small-scale efforts, responsible dissemination of aggregate data from 

underrepresented populations via common resources such as gNOMAD or ClinGen should 

continue, to aid in variant interpretation. Funding agencies and journals could clarify 

expectations for diversity that are used in making funding and publication decisions, 
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respectively, as there are currently no explicit guidelines. However, it should be kept in mind 

that privacy threats differ and could be higher for certain groups. For all populations, 

appropriate levels of data protection should be implemented, commensurate with the need 

for patient privacy[55].

Acknowledge the heterogeneity in priorities and challenges faced by the LHS 
across different settings.—It would be remiss not to acknowledge that the LHS will be 

driven by the values in which this system is designed and implemented. Particularly in the 

United States, the LHS will comprise a patchwork assortment of for-profit, non-profit, and 

government enterprises, each with its own stakeholders to which it is accountable. The costs 

and benefits of implementation may be borne alternately by shareholders, healthcare 

institutions, insurance providers, or taxpayers. Although data are collected to care for 

patients, analyses on data from multiple institutions may be done under the auspices of 

biomedical research in one setting, quality improvement in another, profit-yielding 

innovation in a third, and evidence development in yet another, requiring different types of 

agreements. This heterogeneity poses a challenge to leadership and coordination of the 

overall effort. Comparing the U.S. to other countries with single payer national healthcare 

systems, the uncertainty arising when, for example, government budgets or stock prices 

fluctuate, leaves the U.S particularly susceptible to a lack of continuity. Agreement to a 

common set of standards, such as those under development by GA4GH[56], can promote 

consistency and progress, however incremental, in periods of uncertainty. For example, data 

standards and standards for protection of patient/participant privacy provide common bounds 

around how data can be collected and used. These bounds will also be influenced by the 

development of regulatory frameworks for exchanging and processing data, as is now 

implemented in the European Union General Data Protection Regulation (GDPR)[57]. 

Standards for measuring clinical utility or improving healthcare utilization will also promote 

a common purpose even though the motivations for collecting the data may vary. The 

activation of stakeholders around the development and implementation of these standards 

will be key to ensuring the continuity of effort around the LHS.

In summary, the LHS should be designed with opportunities to conduct iterative analyses 

that will beget good scientific research questions and quality improvement projects[1]. 

Implementation scientists and genomic medicine researchers should consider diversity of the 

participants in designing appropriately powered studies and seek to drive health care 

improvement and efficiency across all populations. Some have commented that the lines 

between clinical care and research, or between quality improvement projects and research, 

are blurring[58]. Others have posited that the opportunity for advances in personalized 

medicine lie not in the traditional evidence-based medicine paradigm, but that of medicine-

based evidence[41]. While the governance and goals of each area is distinct, regardless of 

the approach, a diversity-enabled LHS benefits all areas. Indicators of a healthy and fully-

functioning LHS should be identified that will permit evidence to be generated within the 

LHS while preserving autonomy and protecting the privacy of patients, providers, and 

institutions.

The goal of building a diverse, robust evidence base for genomic medicine acknowledges 

that the current state of knowledge is incomplete, and that new efforts are needed even as 
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existing ones continue to be strengthened. These changes are unlikely to occur overnight, 

given the iterative nature of the LHS and the multi-staged approach to implementing 

certified health information technology via meaningful use, which has not yet specifically 

addressed genomic information. However, this measured pace may serve a practical benefit: 

diversity in the LHS and in designing implementation science studies can be regularly 

evaluated and improved.

Future perspective

As the costs of genome sequencing continue to decrease over the next decade, genomic 

sequence information will continue to be generated through research studies, in clinical care, 

and through the direct to consumer route. Increased inclusion of underrepresented 

populations in genomic medicine research will be enhanced by consortia focused on 

studying underrepresented populations, such as the Clinical Sequencing Evidence-

Generating Research (CSER; https://cser-consortium.org/) and the Implementing Genomics 

in Practice (IGNITE II; https://grants.nih.gov/grants/guide/rfa-files/RFA-HG-17–009.html) 

programs. Efforts to recruit underrepresented individuals as part of large-scale efforts such 

as the Million Veteran Program[60] and All of Us (https://allofus.nih.gov/) will also improve 

inclusion of diverse populations. The All of Us program, in particular, has taken a 

participant-centric approach to recruitment, having established privacy and trust principles, 

funded communications and engagement awardees, and strategically launched recruitment 

with the support of multiple communities around the U.S. These efforts to improve diversity, 

coupled with the curation and data integration resources mentioned in this Perspective, will 

strengthen the underlying evidence base for genomic medicine. The LHS will need to 

continue to evolve in other, non-genomic ways to address the technical and ethical 

challenges of integrating longitudinal data on large numbers of individuals across disparate 

healthcare systems. Identifying use cases for which individuals will query and access the 

data are critical, as patients, providers, researchers and policymakers have different 

preferences and requirements. Despite these improvements, it is possible, and perhaps even 

likely, that health information disparities will continue to worsen. Until access to healthcare 

is available to all, the benefits of a diversity-enabled LHS will be incomplete, and the benefit 

of collecting, analyzing, and using data from diverse populations to improve health and 

healthcare will be unfilled. Although we have focused primarily on recommendations for 

researchers in this Perspective, a companion call to reduce health information disparities to 

improve the LHS is also needed for policymakers and healthcare systems stakeholders.
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Executive summary

Introduction

• The LHS is a model for implementing genomic medicine and relies on a 

robust evidence base from which to test scientific hypotheses and direct 

improvements to patient care.

• The current evidence base is lacking in diversity of characteristics such as 

race, ethnicity, geographic location, and socioeconomic status that differ 

among individuals and are known to impact their health and healthcare.

• There is a notable health information disparity by which the quality and 

quantity of information available for use in clinical decision-making differs 

by group. These observations are supported by current studies documenting 

the clinical impact of a lack of diversity.

• The goal of this paper is to describe opportunities to incorporate diversity in 

the LHS and to address health information disparities and improve the 

evidence base for genomic medicine, resulting in a more robust and 

generalizable LHS.

Challenges in incorporating diversity

• Although Meaningful Use requirements will help ensure that race and 

ethnicity are captured consistently in the EHR, there are barriers to inclusion 

of underrepresented individuals of diverse backgrounds in health systems. 

These include technical, social and scientific challenges.

• The evidence base should expand to take on forms of evidence that go beyond 

the gold standard of RCTs, which often underrepresent the populations who 

may stand to gain or lose the most from the outcome.

How will these opportunities contribute to a more robust evidence base for 
genomic medicine?

• Hypothesis testing and generation in a diverse LHS could identify groups who 

are likely to benefit from or be harmed by targeted interventions or 

opportunities to intervene.

• A diverse LHS is likely to yield findings that are generalizable to more 

settings.

• The long-term goal of integrating diversity is to recognize and reduce 

healthcare and health information disparities.

What can be done now?

• More and better data from a greater diversity of individuals are needed. 

Diverse participants need to be integrated into healthcare systems.

• Standards for collecting social and environmental data should be developed 

and adopted.
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• Data should be made available in a privacy-protecting manner.

• Heterogeneity in priorities and challenges faced by the LHS across different 

settings, as well as in the United States compared to internationally, should be 

considered as standards for exchanging data and protecting patient privacy are 

implemented.

• The iterative nature of the LHS yields results that will beget additional 

scientific research questions.
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Table.

Sources of health information disparities in genomic medicine.

Example Clinical consequences References

Individuals from non-EA populations are 
less likely to participate in genomic 
research studies

• Approaches or algorithms requiring synthesis of existing 
knowledge for disease diagnosis, prediction or management 
(e.g., genetic risk scores) will perform better in EA compared 
to non-EA populations

• Popejoy[5]; Morales[6]

Individuals from non-EA populations are 
less likely to participate in clinical trials

• Evidence base on which clinical impact (eg, safety, efficacy, 
utility) is assessed is skewed
• Results from trials have unknown real-world impact on 
individuals from populations who are not represented

• Strategies for Ensuring 
Diversity, Inclusion and 
Meaningful Participation in 
Clinical Trials[7]; Chen[44]

Allele frequency data used for variant 
interpretation are less likely to be 
publicly available for non-EA 
populations

• Misdiagnosis of patients: false positive results
• Greater VUS (Variants of Unknown Significance) rates

• Manrai[11]; Petrovski[8]; 
Landry[9]

Race, ethnicity and other social identity 
population-level data are not well 
integrated into the electronic health 
record

• Challenges in identifying health and healthcare disparities
• Inefficient distribution of healthcare resources and potential 
missed opportunities for redirecting them

• Beck[45], Weber[59]

Non-EA patients are less likely to 
register for personal health records, 
enabling better access to their health 
information and supporting health-
related materials

• Variable quality and quantity of information in the electronic 
health record (EHR)
• Clinical decision making based on variable completeness of 
information from EHR
• Reduced patient awareness and engagement

• Garrido[46]

EA = European Ancestry
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