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Abstract

Background: Health disparities significantly affect access to genomics-informed healthcare, particularly
among marginalized populations. This scoping review aims to identify strategies that nurses can employ to
promote equitable genomic health care and mitigate these disparities.

Methods: A systematic search of primary research, reviews, and opinion pieces was conducted using
databases such as MEDLINE and Cochrane. The search focused on interventions applicable to nursing
practice in genomics-informed care. Studies were analyzed to extract methods for addressing health
inequities related to genomics.

Results: The review identified two main categories of strategies: (1) interventions aimed at enhancing
nurses' genomic literacy and (2) community engagement practices to improve access to genetic testing and
increase participation in research. Key themes included the importance of education, advocacy, and
culturally relevant patient engagement. Notably, gaps in the literature were highlighted, particularly the
lack of empirical studies assessing the effectiveness of these strategies.

Conclusion: To achieve equitable health outcomes, it is imperative for nurses to be equipped with genomic
knowledge and advocacy skills. This review underscores the need for targeted education and community-
focused initiatives that address structural and socioeconomic determinants of health. Future research
should aim to evaluate the impact of these interventions on health disparities in genomics.
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1. Introduction

In several nations, genomics has improved health outcomes for persons afflicted with prevalent ailments,
such as cancer and cardiovascular disease, as well as for those with uncommon diseases and individuals
predisposed to genetic disorders. Healthcare experts are endeavoring to use genetic findings to enhance
the health and well-being of all individuals, irrespective of their social or economic standing [1-4].
Notwithstanding these initiatives, genomics-informed healthcare is engendering a plethora of ethical, legal,
and societal dilemmas. Access to genomics-informed treatments, including genetic testing, counseling, and
screening programs, is inequitable both within and within nations and people, leading to an uneven
distribution of the advantages of genomics within communities. These issues are prevalent in high-income
nations and are much more prominent in comparison to low- and middle-income countries. Understanding
the tactics that facilitate the safe and equitable integration of genomics is essential for reducing health
inequalities [5-9].

Genomics encompasses the examination of an individual's whole set of genes (genome), including the
interactions among these genes and their relationship with the environment, as well as their impact on
bodily growth, development, and functions [10]. The proliferation of genetic testing has allowed individuals
and families to assess their risks for specific conditions (predictive testing); verify or exclude disorders
(diagnostic testing); evaluate their responses to medications (pharmacogenomic testing); and guide
reproductive choices (reproductive testing). Genomic research is yielding evidence-based therapeutic
applications, recommendations, and precision healthcare for several prevalent health disorders. Genomics-
informed healthcare, including targeted and precision therapies, can reduce the treatment and symptom
burden for individuals and the healthcare system, while optimizing the allocation of limited healthcare
resources through earlier diagnosis, potentially necessitating fewer or less invasive interventions [11].
Moreover, the expansion of direct-to-consumer testing allows consumers to independently acquire
knowledge about their ancestry, familial connections, illness susceptibility, and the influence of lifestyle on
health outcomes, outside of the healthcare system [12-15]. Finally, genomic findings are advancing the
domain of epigenetics, which examines the influence of environmental, social, lifestyle, and stress variables
on processes like DNA methylation and their association with health consequences. Epigenetics offers
insights into health inequities and approaches to promote universal health. [16]

Health disparities and other equality concerns are becoming concerning. Evidence indicates that some
groups, such as those with lower socioeconomic positions, those affected by racial discrimination, and
residents of rural and distant areas, have disadvantages in obtaining genetic technology and health
disparities [7-9]. Concerns exist over the under-representation of racial and ethnic minorities in genome
research, which impedes the relevance of findings for these populations [17-19]. Reluctance to participate
in research studies and distrust in the medical profession is shaped by historical medical research
misconduct that disproportionately impacted underprivileged populations. These conditions need
attention from healthcare practitioners [1, 20-22].

To guarantee that genetic discoveries yield beneficial health outcomes for everyone, it is imperative to
meticulously address health inequalities, socioeconomic inequities, and the exploitation of genomic
narratives that sustain racism throughout the incorporation of genomics-informed care. A robust
comprehension of core causes and methodologies that deconstruct overlapping structural and social
processes contributing to disparities in genomic healthcare and research is essential for this endeavor.
Consequently, equipping nurses and other allied health workers to address these concerns is a crucial
measure for achieving fair and safe genomics-informed healthcare [21,23].

Globally, more than 27 million nurses serve as clinicians, researchers, administrators, educators, and
policymakers within health systems. A fundamental principle of nursing is to promote social justice and
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equity [24]. The International Council of Nurses' Code of Ethics mandates that nurses engage with others
and fight for fairness and social justice in healthcare access and resource distribution to uphold human
rights and the public welfare. Nurses may advocate for equitable genomic health care and enhance patient
outcomes and sustainable health systems by addressing the fundamental causes of health inequalities
within the framework of genomics-informed health care [25]. Consequently, it is essential to advocate for
nursing practices that directly tackle equity and structural impediments to health for everyone, ensuring
that the incorporation of genetics into healthcare does not exacerbate existing gaps. [8]

The World Health Organization is advocating for assistance in terms of finance, infrastructure, and skilled
workers to provide fair access to genomics [12]. Providing nurses with genomics-informed ways to tackle
health inequities and foster equitable genomic health care would facilitate the comprehensive advantages
of genomic health care for everyone. Nurses must comprehend the nature, scope, and variety of current
nursing interventions that tackle health inequities in the realm of genomics-informed care [26]. Nurses may
identify concerns, gather information for monitoring and evaluation, collaborate with people and
communities, establish relationships within and beyond the health system, and participate in advocacy.
Identifying strategies enables nurses to implement practices and advocate for initiatives that promote
patient experience, provider satisfaction, cost-effectiveness, population health outcomes, and health
equality [27].

Despite the extensive research on the significance of nurses addressing equity concerns related to the
implementation of genomic health care, there is yet to be a synthesis of essential techniques that nurses
may use to mitigate health disparities. A preliminary search of PROSPERO, MEDLINE, the Cochrane
Database of Systematic Studies, and JBI Evidence Synthesis revealed no existing or ongoing scoping studies
or systematic reviews on the subject. The objectives of this scoping review were to delineate the existing
global evidence on strategies that nurses can employ to promote genomics-informed health care to mitigate
health disparities and to guide the development of an action and research agenda aimed at addressing
health disparities related to genomics-informed nursing practices. We chose to do a scoping review since
this process is particularly effective for investigating nascent evidence when its clarity is still uncertain [28].

2. Methods

The search method sought to identify both published and unpublished primary research, reviews, and
opinion pieces. A preliminary restricted search using MEDLINE (Ovid) was conducted to locate literature
on the subject. The terminology in the titles and abstracts of pertinent papers, together with index
keywords, facilitated the formulation of a comprehensive search. The search method, including all indicated
keywords and index terms, was tailored for each incorporated information source.

This review offers a thorough examination of the existing data and academic work about methods for
preparing the nursing workforce and approaches that nurses might use to promote equitable genomics-
informed healthcare. We examine the deficiencies in the literature, provide essential suggestions for
enhancing genomics-informed nursing practice, and establish a research roadmap.

3. Deficiencies in the current literature

We identified many deficiencies in the existing studies. Initially, there was a significant deficiency of
intervention and assessment research examining the feasibility and effects of policies on health and health
disparity outcomes. The majority of the scholarship was expository and presented as debate papers. The
tactics outlined in this assessment consisted of general assertions and suggestions. Only four included
studies assessed particular tactics. One study examined the viability of in-person vs telehealth services,
while three studies investigated the feasibility of an educational program for healthcare professionals. We
were astonished by these findings, considering the normative appeals by nursing leaders to adopt evidence-
informed solutions to tackle health inequalities [29-32].

Secondly, most of the studies failed to describe the inequalities or injustices being examined, resulting in
ambiguity about the scientists' conceptualization of the term. Inequities were sometimes referenced in a
cursory and general manner. In light of this circumstance, and to elucidate health disparities and equity
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problems for our scoping review, we classified them according to our analysis of the criteria revealed in
each study. The discrepancies and injustices mostly were due to variations in access to genomic services
and involvement in research across communities defined by various ethnicities, races, socioeconomic
positions, migratory status, and literacy levels. Comparable categories are present in other studies
concerning disparities in genomics and precision medicine, which have documented inequities in testing,
treatment, and outcomes among individuals with varying insurance coverage (e.g., private versus public);
socioeconomic status; race and ethnicity; geographic location; gender; and age. Given that disparities may
present variably across diverse intersections, academics must determine the context and interaction of the
injustices they address to ensure that interventions are targeted and practical [1-9].

4. Formulating genomics-informed strategies

Our findings indicate that researchers have recognized many strategies to mitigate health inequities in the
implementation of genomics-informed health care. We classified these techniques into two main groups.
The first group included interventions aimed at equipping nurses with genomics-informed practices,
including education. The second category included tactics that nurses may use while engaging with people
and communities to enhance knowledge of and access to genetic testing, foster trust and participation in
research, and provide culturally relevant patient education. We also classified these tactics into realms of
practice: education, research, policy and advocacy, leadership, and clinical practice. These
conceptualizations correspond with established taxonomies for interventions and strategies designed to
mitigate racial and ethnic disparities; for instance, Clarke et al. [33] and Schuster et al. [34] classified
interventions according to their focus on the patient, provider, microsystem (e.g., care team), organization,
community, and policy levels. Formulating strategies and interventions by practice domains, populations,
or levels within the health system (e.g., micro, macro) utilizing existing or novel frameworks can effectively
inform researchers regarding the current status of interventions, identify existing gaps, and elucidate what
is effective in specific contexts and how. A thorough examination of cooperation across practice areas is
seen as a crucial method to expedite implementation efforts, which also aligns with our approach.

Establishing a research and action plan for fair genomics-informed nursing care. The scoping review offers
valuable insights for equitable genomics-informed care; nevertheless, more research is necessary to
comprehend the effects of policies on health outcomes across diverse groups and circumstances [35-40].
This study may identify effective approaches that can be disseminated and expanded throughout health
systems. In the realm of disparity research, experts have recommended investigations that assess evidence-
based solutions, positing that just delineating inequalities is inadequate for enhancing results. Researchers
focused on the advancement of nursing and genomics have emphasized the critical need to develop and
execute the most effective, evidence-based nursing techniques to enhance patient and community health
outcomes and promote health equality [41,42]. Due to the issues of increasing health inequities, nurses
must possess expertise that extends beyond biological sciences. It is essential to focus on the structural and
socioeconomic determinants of health that lead to inequities, enabling nurses to advocate for and execute
equitable public policies and healthcare practices.

Advocacy for nurse intervention to tackle health inequities in the realm of genetics started in 1962 [43]. In
2012, nurses in the United States established the Genomes Nursing State of the Science Advisory Panel and
formulated a research strategy for genome nursing sciences. The National Institutes of Nursing Research's
strategy plan for 2022-2026 designates health equality and socioeconomic determinants of health as
fundamental research perspectives. This agenda encompasses various research topics concerning health
disparities, including the examination of racial, ethnic, socioeconomic, and cultural factors influencing
disease prevalence and treatment responses; genomic health equity; diseases that disproportionately
impact certain populations; and the mitigation of misinformation and genomic misconceptions [44]. To
further develop the knowledge base that informs nurse practice across all domains, we identified multiple
implications for practice, educational research, policy, and advocacy.

5. Consequences for practice and education
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Numerous practice strategies highlighted in our review aimed at augmenting knowledge, skills,
competencies, and self-reflection to mitigate implicit bias in performing comprehensive assessments,
identifying individuals at risk for genetic conditions or diseases, and providing culturally appropriate
education. Education may provide nurses with genetic literacy, improving their capacity to address
inquiries, aid patients in maneuvering through the healthcare system, and facilitate choices about testing
and subsequent actions based on test results. There is a need for resources and pragmatic guidance that
enhance decision-making and familial communication on genetic risk and test outcomes. Researchers are
investigating these strategies, and these studies may provide design concepts for other intervention trials
that particularly target health disparities [45,46].

Acquiring abilities to discuss and gather a family health history from a genetic perspective is an effective
foundation. Family history is regarded as a primary, cost-efficient, and clinically relevant method for
evaluating genetic risk for Mendelian and multifactorial genetic illnesses, including cancer predisposition
syndromes. Nurses serve as the principal providers of care in several rural and distant regions, therefore
acting as the entry point for genetic testing for many individuals. Nurses are integrated within communities
and may collaborate with high-risk families to convey test findings and illness risks. Nurses can utilize
relational practices to investigate the implications of disease and hereditary patterns, as well as the
biological, social, and genomic foundations of treatment choices in collaboration with patients and families.
They necessitate education and leadership backing to formulate strategies that actively address the
intersections of equity, health disparities, and access to the social determinants of health with genomics.
Empirical evidence-based instruments and methodologies to assist nurses in delineating clinical pathways
would expedite nursing practice and education [47].

The research indicates that another concern is the creation and assessment of pedagogically effective
genetic interventions. The Reporting Item Standards for Education and its Evaluation (RISE 2) in Genomics
provides a significant framework to assist educators in establishing the evidence foundation required for
genomics-informed nursing practice. The RISE 2 genetics tool establishes guidelines to facilitate the
creation of evidence-based genetics education by promoting the identification of learning objectives and
the assessment of interventions to enhance the replicability of educational tactics. Employing standardized
instruments may facilitate the assessment of education's impact on nurses' knowledge, attitudes, abilities,
and competencies about the mitigation of disparities in genomics-informed care [48].

Numerous solutions in our research emphasize the need to enhance nurses' basic knowledge, yet this alone
is inadequate. An understanding of biases, cultural safety, and individual and familial preferences, together
with the ethical and equitable concerns related to genetics, is essential for the secure and efficient provision
of care. Educators must ensure that material is intentionally presented with an equality and anti-
discriminatory perspective to prevent the exacerbation of disparities in genomic care and the perpetuation
of detrimental misconceptions. Furthermore, delivering precise information and refraining from
exaggerating the advantages of genomics are essential for fostering patient and community confidence in
genomics. Establishing explicit expectations for educational and license prerequisites is a pragmatic
approach to facilitate the incorporation of methods that promote equitable genomics-informed healthcare
[30].

Genomics-informed practices lack neutrality, and significant detriments may result from an inadequately
educated workforce. Educational institutions and companies must provide continuous education for
undergraduate and graduate students, as well as ongoing professional development for working nurses.
This will assist in mitigating the documented deficiencies in genetic literacy and trust in using genomic
technology. An often-mentioned obstacle to the implementation of educational techniques is the
insufficient fundamental knowledge among educators to teach genetics. Consequently, creating evidence-
based educational materials and tools for educators may facilitate the dissemination of genetic information
across the nursing field.

Health system financiers, such as government entities, schools, and employers, must enhance support for
nurses to engage with genomics and assume new roles in genomic care delivery. Nurses can contribute to
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diversifying the genomics workforce, enhancing access, and broadening coordinated genomics services.
Nurses may establish trust and understanding of genomics services and precision medicine by
collaborating with historically underrepresented and marginalized populations and assessing services to
guarantee that the advantages and investments in genomics favorably influence health outcomes for
everyone [9,13]. Nurses may meet the specific requirements of communities by facilitating decision-making
for genetic testing and offering information on test findings, risk assessments, and risk management
methods. Although some aspects of this care need collaboration with experts, such as genetic counselors,
nurses may provide standard services to improve patient experience and accessibility. Another crucial
factor in the diversity of the genomics workforce is to ensure that nurses from historically
underrepresented populations persist in the profession [45]. The deficiency of ethnic minority nurse
scientists in principal investigator positions, together with the need for diversity among nurse researchers,
necessitates immediate focus. Strategies that tackle institutional racism and enhance working conditions
to facilitate recruitment and retention in the genomics workforce are essential [2].

6. Consequences for research

Nurses have a longstanding tradition of involving underrepresented communities in research. Our findings
documented nursing strategies that emphasized community engagement to enhance awareness of research
opportunities, create culturally relevant methods for communicating and disseminating findings,
appropriately utilize concepts such as race and ancestry, and acknowledge the diversity within and among
patient populations affected by diseases. Moreover, it was evident that issues of equity and health
inequalities must be included throughout the research cycle, including the design, execution, assessment,
and publishing of research projects.

Barriers to fairness in genomics services arise from the processes of knowledge generation and research.
Nurses' comprehensive approach to client care positions them to spearhead and contribute to genomics
research aimed at mitigating health disparities. One significant area of contribution is the recruitment of
participants through culturally safe and equitable methods. The diversity of participants in genomic
research studies and databases is essential for achieving equity. The current under-representation of
individuals of non-European ancestry substantially affects the generalizability of research findings, creating
obstacles to the advancement of treatment options and precision healthcare. For instance, in hereditary
genetic testing, variants of uncertain significance (VUS) are more prevalent among Asians and individuals
of African ancestry compared to those of European descent. A Variant of Uncertain Significance (VUS) is
concerning due to the lack of sufficient data to ascertain its clinical relevance or to establish its association
with disease, and there are no corresponding treatments for a VUS. Research that examines the interplay of
-omics, social determinants like racism, and structural factors contributing to inequities is essential to
prevent the continuation of disparities. [34,40]

This scoping review found deficiencies in the literature and highlighted the need for research that
investigates particular competencies and practices aimed at addressing health equity and inequalities
among historically disadvantaged populations. Researchers have delineated avenues for nurses to
participate in genomics research that might uncover techniques that enhance patient safety and health
outcomes. Nursing research, including the investigation of DNA methylation patterns in disease-related
genes among African Americans subjected to racism and studies assessing the effects of nursing treatments
on outcomes, would enhance practice. Further research is necessary to examine the effects of various care
models on patient outcomes. The scoping study revealed instances of creative models in which nurses in
advanced practice positions advocated for and executed patient navigation or telehealth initiatives. Further
study is required to evaluate the viability of disseminating and expanding these innovations and their
effects on health outcomes.

Frameworks are established to facilitate research and implement practice modifications. A novel approach
aimed at advancing diversity, inclusion, and equality in research may be used to design studies that improve
participation and the therapeutic applicability of results. The Consolidated Framework for Implementation
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Research is beneficial for the implementation and assessment of innovations and has the potential for
mitigating health disparities. [5]

7. Consequences for policy, lobbying, and leadership

Nurses can employ individual strategies, but equitable access to genomic services necessitates
governmental and health system support to guarantee that society's most vulnerable populations—such as
those in poverty, individuals with disabilities or illnesses, and those lacking transportation or internet
access—receive equal opportunities. [16] The scoping assessment revealed general tactics for advocating
policy, best practices, and legislation; nevertheless, there is a need to pinpoint more specific strategies at
local and national levels from the perspectives of policy, advocacy, and leadership. Nurses may champion
policies that tackle health inequalities and social injustices.

In regions lacking publicly funded health care, access to fundamental genomic services poses a challenge
for individuals with inadequate insurance coverage, exacerbating health disparities. Advocacy is essential
to guarantee that political impetus and investment in genomic technology, healthcare provider training, and
collective disease prevention and health promotion are accessible to all. Moreover, the rise of direct-to-
consumer testing and the focus on early risk identification and mitigation may result in a transfer of
responsibility to the individual, potentially overlooking critical factors like access to social determinants of
health. Although direct-to-consumer testing enhances access to care, it is predominantly available to
individuals with financial means. An increase in testing may result in a rise in superfluous medical services,
thereby diminishing resources for the most vulnerable populations. Policy recommendations that
recognize the societal and health advantages of genomics can assist nurses in policy roles to promote
healthcare initiatives aimed at mitigating health disparities. [17]

The expansion of biobanks and the exchange of genetic data are crucial components of genomic research;
yet they also pose dangers of abuse and possible prejudice. Nurses may execute and promote methods to
maintain a balance between data privacy and control, ensuring its optimal use to enhance healthcare
alternatives. The need for genetic research and biobanking that include various cultures and samples is
essential to tackle the issues associated with VUS discoveries, which are more prevalent in non-European
people.

It is essential to adopt policies within the profession to enable nurses to engage in policymaking, research,
practice, teaching, and leadership. The establishment of a robust policy framework to direct practice and
education via the scope of practice papers, standards of practice, educational frameworks, and position
statements will underpin the role of nurses in genomics. In nations like Canada, where this essential
infrastructure is deficient, nurses have difficulties in advancing strategic initiatives and connecting their
endeavors to broader national activities. This is crucial to ensure that nurses integrate their distinct and
intersecting duties within the genomics domain. Particular emphasis should be made on the roles and
responsibilities of nurses in mitigating health inequities. Policy infrastructure directs nurses and provides
substantial guidance for health service organizations to recognize models and strategies for care that tackle
equity issues in the integration of genetics into healthcare. These concerns may serve as the foundation for
a research and action agenda aimed at enhancing evidence-based practices that nurses can use, advocate
for, and advance equitable genomics-informed healthcare.

Global nursing organizations, including G2NA, have created tools to expedite the incorporation of genomics,
emphasizing the necessity of equitable approaches. For instance, Tonkin et al. [44] formulated a roadmap
to facilitate the advancement of genomics in nursing, aiming to enhance health care universally. The
pathway is informed by the Consolidated Framework for Implementation Research and prompts nurses to
evaluate how implementation strategies promote fairness and inclusion. The roadmap utilizes the
ConNECT framework, a methodology designed to promote health equality in behavioral sciences. The
Assessment of Strategic Integration of Genomics Across Nursing Maturity Matrix tool delineates several
essential success factors correlated with enablers and outcome indicators. A primary outcome indicator is
the equity of genomic tests and services, signifying that strategies exist to guarantee uniform availability
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and accessibility for all individuals. These instruments provide essential direction for nurses involved in
the incorporation of genetics to guarantee health for everyone.

The diversity of studies and the absence of regional representation outside the United States impeded the
generalizability of the results. The absence of explicit reporting of inequalities, tactics, and demographics
necessitated a degree of interpretation by the authors, particularly in delineating the features of the
publications. The absence of empirical investigations precluded the identification of promising or evidence-
based methods. Notwithstanding these constraints, our examination of the existing data offers a valuable
framework for comprehending the present condition of scholarship centered on nursing practices that
might advance equitable, genomics-informed health care and the research deficiencies that persist.

8. Conclusions

Our scoping review has identified and synthesized the existing literature on nursing practices that mitigate
health inequities resulting from the integration of genetics. Strategies were classified into two categories:
those aimed at equipping the nursing workforce with genetic literacy and those applicable in nursing
practice. Although we discovered several information gaps, our results provide a valuable basis for
investigating and evaluating ways to address specific equity and health inequalities in the realm of genetics.

Education designed to improve genetic literacy must include fairness and explicitly tackle prejudice, racism,
and the distinct requirements of communities. Nurses with genomic literacy and an understanding of equity
may participate in clinical practices that elucidate patient, family, and community beliefs and priorities
about genetic testing, gather family health histories to assess risk and improve community involvement and
equitable participation in research. Nurses in policy and administration may execute measures that
promote workforce diversity and facilitate nurses' transition into new positions and multidisciplinary
practice. Nurses engaged in research may design and execute studies that improve recruitment and cultural
safety while generating information collaboratively with historically underrepresented populations. Future
research informed by implementation science and program assessment may demonstrate the effects of
nursing practice and education on outcomes, including health inequities.

Equipping all nurses with fundamental knowledge in genomics and equity will empower them to leverage
their distinct disciplinary insights and actively engage in health system transformation, interprofessional
collaboration, care coordination, and the development and execution of innovative care pathways that
tackle health disparities. Prioritizing equity issues associated with the incorporation of genetics in
healthcare will be essential as scientific progress persists to guarantee that these findings advantage all
populations. Formulating and executing plans will need cross-sectoral and interprofessional cooperation
and leadership. The current literature offers a foundational perspective on potential actions for nurses;
however, the absence of empirical evidence regarding effectiveness and nursing strategies constrains our
capacity to ascertain which strategies are applicable in education, practice, and policy. Enhanced
interventional and evaluative research is essential to substantiate assertions that nurses play a pivotal role
in advancing equality in the integration of genomics.
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