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Abstract

Background: As genomic science moves beyond government-academic collaborations into 

routine healthcare operations, nursing’s holistic philosophy and evidence-based practice approach 

positions nurses as leaders to advance genomics and precision health care in routine patient care.
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Purpose: To examine the status of and identify gaps for U.S. genomic nursing health care policy 

and precision health clinical practice implementation.

Methods: We conducted a scoping review and policy priorities analysis to clarify key genomic 

policy concepts and definitions, and to examine trends and utilization of health care quality 

benchmarking used in precision health.

Findings: Genomic nursing health care policy is an emerging area. Educating and training the 

nursing workforce to achieve full dissemination and integration of precision health into clinical 

practice remains an ongoing challenge. Use of health care quality measurement principles and 

federal benchmarking performance evaluation criteria for precision health implementation are not 

developed.

Discussion: Nine recommendations were formed with calls to action across nursing practice 

workforce and education, nursing research, and health care policy arenas.

Conclusions: To advance genomic nursing health care policy, it is imperative to develop 

genomic performance measurement tools for clinicians, purchasers, regulators and policymakers 

and to adequately prepare the nursing workforce.

Keywords

Genomics nursing; Health care quality; measurement; Performance measures; Precision health; 
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Introduction

Precision health—tailored patient care based on an individual’s genomic or other omics, 

clinical, physiologic, lifestyle, behavioral and environmental characteristics—is moving 

closer to clinical utility validation and clinical care implementation (Collins & Varmus, 

2015; National Institutes of Health, 2020a). Although geographical disparities exist, there 

are a number of examples of what can become part of routine care. These include 

incorporation of three generation family history into electronic health records (EHRs; Davis, 

2019, Hickey et al. 2017) and screening for at-risk individuals for common hereditary cancer 

syndromes including BRCA1/2 (breast and ovarian cancer) and Lynch Syndrome 

(gastrointestinal, ovarian, endometrial, brain, urinary tract and sebaceous skin tumors; 

Buchanan et al., 2018; Williams et al., 2016). Other applications include noninvasive 

prenatal screening of cell-free DNA for genetic mutations during maternal health care visits 

and diagnosis of solid organ transplant rejection (Knight et al., 2019; Oellerich et al., 2020). 

Oncology uses targeted diagnosis and therapeutics for cancers based on cancer cell 

molecular signatures (Madhavan et al., 2018; Rehm, 2017). And there are a number of 

prescription drug selections and dosing that incorporates a patient’s genetic variation (Volpi 

et al., 2018). These advances are derived from foundational scientific investments in large-

scale genomic research programs, computational science methodologies, and government-

academic collaborations, leading to a paradigm shift in clinical practice (EHRs; 

Intermountain Healthcare, 2020; Williams, Buchanan et al., 2018; National Human Genome 

Research Institute [NHGRI], 2020a, 2020b, 2020c).
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Large-scale population research initiatives are continuing to rapidly advance precision health 

interests. United States (U.S.) examples include the All of Us initiative at the National 

Institutes of Health (NIH) and the Veteran’s Administration (VA) Million Veteran Program 
(MVP; Bick et al, 2019; The All of Us Research Program Investigators, 2019; U.S. 

Department of Veteran’s Affairs, 2020). A recently published review (Fu et al., 2020) 

presents nursing perspectives on precision health and encourages nurse scientists and 

clinical leaders to contribute fully to the precision health effort by conducting novel genomic 

research on social determinants of health, environmental and lifestyle choices, and 

biological contributors for a wide variety of health conditions with All of Us data (The All 
of Us Research Program Investigators, 2019; NIH 2020b).

Nursing has contributed significant leadership to advance genomics and precision health 

patient care models. Examples include: development of academic frameworks to guide 

curriculums, nurse workforce education and training, and use of genomics in everyday 

clinical nursing practice across a range of patient care settings for pharmacogenetics, 

hereditary cancer screening, newborn screening and more (Calzone et al., 2014; Rogers et 

al., 2017). Nursing’s holistic philosophy and evidence-based practice approach positions 

nurses as leaders to implement precision health into routine patient care, including: 

prescribing and administering pharmacogenetic-based treatments and medications, 

conducting family history assessments to detect the presence of high-risk hereditary and 

multifactorial diseases, making referrals to genetic colleagues, interpreting common 

chromosomal, genetic and genomic laboratory tests, developing health plans for and 

providing counseling and education to patients, families, and communities (Fu et al., 2020; 

Grady, 2017; Grady & Gough, 2017; Starkweather et al., 2018a).

Health care quality improvement and performance measurement tools are instrumental to 

implementing new clinical advances and processes into routine health care delivery 

operations. These tools provide a way to objectively evaluate whether a health care team, 

organization or system is making positive changes that lead to improved health care delivery 

processes and outcomes and are linked to value-based financial reimbursement (Institute for 

Healthcare Improvement, 2020a). As genomic science moves beyond government-academic 

collaborations into routine health care operations, a health quality performance measurement 

and quality improvement infrastructure policy emphasis is imperative (Agency for 

Healthcare Research & Quality [AHRQ], 2013).

From January 2019 to July 2019, experts who served on the American Academy of 

Nursing’s (AAN) Genomic Nursing and Health care Expert Panel (EP) conducted a scoping 

review and policy priorities analysis, aiming to: (a) provide an overview of current status on 

U. S. genomic nursing health care policy; (b) identify gaps for implementing precision 

health in clinical practice; (c) identify opportunities for greater impact in genomic nursing 

using health care quality measurements and benchmarking standards for genomic outcomes, 

and; (d) promote innovative solutions for driving wider implementation of precision health 

by issuing calls to action for nursing practice workforce, education, research, and health care 

policy arenas.
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Methods

Operationalization of “U.S. Nursing Genomic Health Care Policy” Definition

Genomic health policy is a growing area of interest as sequencing costs decline and genomic 

information is used by health care systems (Global Genomics Nursing Alliance, 2020; 

McCormick & Calzone, 2016; NHGRI, 2020f). The World Health Organization (WHO) 

defines health policy as: “decisions, plans, and actions that are undertaken to achieve 

specific health care goals within a society” (WHO, 2020). Since there is no single definition 

for nursing genomic health care policy, we applied the WHO (2020) definition of health 

policy to U.S. nursing genomic health care policy as “decisions, plans, and actions 

undertaken by nurses to achieve genomic or precision health care goals in an organization, 

health care system or country”. This broader policy definition can link nursing leadership 

activities across various precision health, genomic, and omic initiatives in a variety of 

nurisng environments (Table 1). We further operationalized nursing genomic health care 

policy as nursing efforts to make decisions and plans, as well as take actions to achieve 

genomic and precision health through tailored patient care based on an individual’s genomic 

or other omics, clinical, physiologic, lifestyle, behavioral and environmental characteristics.

Policy Task A (January to July 2019): Genomic Nursing and Health Care Expert Panel (EP) 
Scoping Review and Policy Brief

Figure 1 presents the cumulative process for Expert Panel (EP) policy tasks. In January 

2019-July 2019, members of the American Academy (AAN) of Nursing Genomic Nursing 

and Health Care EP conducted a scoping review to examine current status of U.S. genomic 

nursing health care policy, to clarify key concepts and definitions, and to identify U.S. 

genomic nursing health care policy and implementation gaps (Policy Task A, Figure 1; 

Munn et al., 2018; Tricco et al., 2018). Specific research questions developed by the EP 

were: 1) what are the published U.S. nursing policies regarding genomic nursing and 

precision health; and 2) what U.S. federal-level health quality outcome measures are 

available that could be applied to precision health? PubMed was searched for systematic 

reviews, policy position statements, clinical research trials, mixed methods studies, and 

qualitative studies literature in the English language from January 1, 2014 to July 31, 2019. 

The following MeSH search terms were used: genomic nursing policy (n = 105), genetic 

nursing policy (n = 135), genetic/genomic nursing (n = 14), health care system genetic 

nursing implementation (n = 18), precision health nursing (n = 471), genetic/genomic health 

care quality measures (n = 1), genetic/genomic quality improvement (n = 0), genetic/

genomic nursing workforce development (n = 0), nursing genetic and/or genomic education 

and training (n = 9). Additional grey literature resources were reviewed including non-profit 

health policy organizations and databases, think tank foundations, U.S. Congressional 

research reports, state and federal government initiative policy briefs and databases, and 

industry trade group reports. Sources of evidence are presented in Figure 2.

Policy Task B (May to June 2019): Genomic Nursing and Health Care Expert Panel (EP) 
Policy Priorities Analysis

Complementing this work from January to October 2019, a policy priorities analysis 

supporting the American Academy of Nursing (AAN) was conducted (Policy Task B; Figure 
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1; American Academy of Nursing, 2019a). All 24 AAN Expert Panels (EPs), including the 

Genomic Nursing and Health Care EP, were asked to review published AAN policy 

documents from 2015 to 2019 (Starkweather et al., 2017; Starkweather et al., 2018a, 

Starkweather et al., 2018b). EPs were asked to suggest federal level benchmark measures 

that could be used to evaluate the efficacy of organizational policy impact that could lead to 

change enactment. Benchmarking is a quantitative process by which an organization’s 

practice performance on a clinical process or health care outcome measure is compared with 

an external standard. This standard could be one developed by similar organizations in the 

region (local, state benchmarking), or by a federal government agency (Agency for 

Healthcare Research & Quality [AHRQ], 2013). The Genomic Nursing and Health Care EP 

generated 28 recommendations which were designated into one of three AAN policy priority 

areas: (a) advance health equity and champion wellness; (b) promote innovation and 

sustainability; and, (c) reduce patient, provider, and system burden (AAN, 2019a). EP 

members rated the strongest candidates which were forwarded to the AAN Board for formal 

review at the October 2019 Transforming Health, Driving Policy Conference meeting in 

Washington, D.C. (AAN, 2019b). Two external content experts and two internal program 

consultants reviewed the final combined Task A and B recommendations for scientific 

accuracy who had experience in: genomic medicine (non-federal health system perspective); 

senior DHHS administrative policy leadership, patient safety, health care quality and rural 

health care; intramural nursing science; and an AAN Board Member Liaison with nursing 

administration scholarship and nursing policy advocacy leadership expertise.

Findings

Policy Task A: Scoping Review and Policy Brief

Results of the scoping review confirmed that genomic nursing health care policy is an 

emerging area of scholarly inquiry. There is terminology inconsistency in the nursing 

profession due to a number of specialty movements (e.g., precision medicine, precision 

health, genetics, genomics, -omics and all its derivations, big data analytics, and others) in 

addition to technology lags between terms used in scientific versus clinical settings (Table 

1). For this reason, when discussing policy development, formation, and enactment, a 

broader term based on the World Health Organization definition of health policy is 

recommended to define nursing genomic health care policy as “decisions, plans, and actions 

undertaken by nurses to achieve genomic or precision health care goals in an organization, 

health care system or country”. The adapted definition and operationalization of nursing 

genomic health care policy based on the WHO health policy term standard was able to 

capture all forms of nursing efforts in genomic and precision health.

Findings also show that nurse scholars are actively publishing in genomics and exerting 

influence in policy recommendations, policy formation and framework implementation 

across a wide variety of clinical disciplines. Specific examples are highlighted in Table 2 and 

include: ensuring adequate genomic education and training of nurses in the workforce to 

ensure precision health; implementing genomics in academic nursing; considering ethics and 

ethical legal social implications (ELSI); ensuring genomic nursing ethics for patient, family 

and community health care advocacy; implementing genomic policies at the level of health 
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care institutions or regional health care settings (e.g., cancer screening, pharmacogenetic 

implementation); ensuring strong genomic inclusion in nursing science funding; ensuring 

minority and racial ethnic group inclusion for vulnerable population research; and 

representing the nursing profession on broader interdisciplinary panels such as the National 

Academies Roundtable on Genomics and Precision Health (National Academies of Sciences 

Engineering, and Medicine, 2020). Nursing scholarly writing has great philosophical 

variation in its use of key words and terms. For example, workforce development, labor 

demand and supply are commonly used terms in human resources and front-line workforce 

development planning initiatives, but are not always terms used by genomic nursing 

scientists (e.g., competency, knowledge, clinical practice, nursing practice). At the time of 

the literature search, we found limited publications in nursing on genetic or genomic health 

care quality measures (n = 1) and genetic/genomic quality improvement (n = 0). Ensuring 

uptake, presence and growth of precision health in the current health care system will 

require use of federal benchmarks and ratings used in standardized health quality 

performance assessments to demonstrate implementation in clinical environments. 

Currently, U.S. non-profit organization and federal database resources contain few health 

quality performance measures that could be applied to precision health.

Policy Task B: Policy Priorities Analysis

Results of the AAN Expert Panel recommendation rating exercise are presented in 

Supplemental File 1. Ten items from 28 total published recommendations were selected for 

highest quality, priority, and relevance for federal benchmarking activity (Starkweather et 

al., 2017; Starkweather et al., 2018a, Starkweather et al., 2018b). Scope of these 

recommendations included: 1) newborn screening at the state and federal level; 2) health 

information technology standards for health system documentation of genomic information; 

3) clinical decision support use and implementation for pharmacogenomic dosing; 4) 

nursing education and nursing workforce education and training; and, 5) strengthening of 

Health Insurance Portability and Accountability Act (HIPAA) rules to ensure patient 

confidentiality in precision health implementation. Federal benchmarks did not exist for 

most genomic nursing health care policy recommendations beyond numbers of funding 

metrics for content areas or numbers of newborn screening tests used at the state level as 

recommended by Department of Health and Human Services’ (DHHS).

As such, one of the leading conclusions from the policy priority analysis was to ensure nurse 

scholar participation in health policy technical panels that worked closely with the 

Department of Health and Human Services’ (DHHS) Office of the Secretary to work 

towards achieving a health care system infrastructure that could implement benchmark 

measurement standards. For example, there should be nurse scientist presence and input on 

the Health Level 7 (HL7) International ‘Clinical Genomics’ and ‘Clinical Decision Support’ 

work groups to ensure representation of nursing interests when recommendations are 

submitted to the DHHS Office of the National Coordinator (ONC) to develop EHR 

infrastructure interoperability standards (HL7 International, 2020a; HL7 International 

2020b).
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Discussion and Recommendations

Our findings should not be interpreted as a quantitative outcome since the Policy Task A 

included a scoping review, and the findings of the scoping review indicates that the size of 

literature does not allow for a systematic review. This work represents a starting point in 

characterizing a broader and more inclusive definition, concepts and terminology, such as 

genomic nursing health care policy. In addition, this work broadly outlined the current 

concepts and gaps in precision health implementation, such as nursing administration, 

human resources, nursing management and performance and quality improvement in clinical 

settings. A common challenge in health policy is facilitating evidenced-based policy making 

and implementation in emerging content areas (Collins, 2005). This work can inform future 

design of mature research projects to generate the outcome evidence required for sound U.S. 

policy formation (Ellenbecker & Edward, 2016; Wakefield, 2004). Because Policy Task B 

was an AAN assigned exercise reviewing published AAN policy statements, there is 

presence of AAN self-interest. However, the policy priorities analysis exercise confirmed the 

strategic value and importance of AAN’s vision to include nursing leadership involvement 

from a variety of sectors, and in addition to the scoping review, confirmed the need for 

expansion of precision health into this area.

Recommendations were made based on a synthesis of Policy Tasks A and B according to 

areas where nurses are actively publishing in genomic nursing health policy. For areas where 

there is limited literature (i.e., “genomic health care quality measures,” “genomic health care 

quality improvement”), salient health care quality improvement initiatives and trends are 

highlighted. Calls to action for nursing practice workforce and education, nursing research, 

and health policy arenas are emphasized.

Nursing Practice Workforce and Education

Recommendation 1. Ensure Adequate Genomic Nursing Skill Preparation and 
Labor Supply—Adequate genomic skill preparation and labor supply of the U.S. nursing 

workforce is a primary policy concern. Minimum essential genomic skills and competencies 

for preparation of all levels of nurses are well documented (Consensus Panel of Genetic/

Genomic Nursing Competencies, 2009; Greco et al., 2011). According to the most recent 

U.S. nurse workforce survey, there are 3,957,661 Registered Nurses (RNs) in the U.S. 

(Health Resources and Services Administration, 2019). Census-based regional registered 

nurse (RN) labor demand and supply variations coupled with retiring RN baby-boomers 

(born between 1946 and 1964) and U.S. aging patient population trends must be accounted 

for when projecting health care systems’ capabilities to implement disruptive technologies 

such as next-generation genetic sequencing (Auerbach et al., 2017a; Auerbach, et al., 

2017b). There are number of administrative leadership, financial, and organizational 

infrastructural capacity barriers that must be overcome when implementing RN competency 

for higher technology areas; strong nursing leadership and multidisciplinary collaborations 

with academic institutions must be a priority (Health Forum LLC, 2018; Vaughn et al, 

2019). Fostering and maintaining adequate support of nurse educators and faculty to 

integrate genomic competencies into clinical practice is paramount (Aiello, 2017; Thompson 

& Brooks, 2011).
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Recommendation 2. Ensure Implementation and Use of Genomic Nursing 
Education Competencies and Genomic Knowledge Matrices in Academic 
Nursing Programs Through Integration in Academic Nursing Accreditation 
Standards—Genomic nursing competencies and outcome indicators for all levels of nurses 

are established and endorsed by a number of nursing organizations, including the American 

Association of Colleges of Nursing (AACN; Consensus Panel of Genetic/Genomic Nursing 

Competencies, 2009; Greco et al., 2011). Doctoral knowledge elements for nurse scientist 

omics training are also established (Regan et al., 2018). Review of genomic nursing health 

policy trends, resources, and survey instruments consistently identify education and training, 

nurse educator and workforce capacity deficiencies as key challenges to genomic technology 

integration in clinical care settings (Anderson et al., 2015; Calzone et al., 2014; Calzone et 

al., 2016; Calzone et al., 2018a; Calzone et al., 2018b; Calzone et al., 2018c; Hickey et al., 

2018; Maradiegue et al., 2013; Regan et al., 2018; Thompson & Vasquez Brooks, 2011; 

Rosenman et al., 2017). Nursing remains in need of additional support for training in 

genomics and clinical practice integration because significant portions of its workforce are 

associate degree prepared and educated prior to the uneven genomic competency adoption 

and implementation requirements in 2006 (Health Resources and Services Administration, 

2019; National Academies of Science, Engineering, and Medicine, 2016). Currently, there is 

a draft 2020 nursing education accreditation “AACN Essentials Task Force” standards 

document for which nurse scientists, leaders, and educators can review and provide feedback 

to ensure genomic content is included for this revision cycle (AACN, 2020).

Recommendation 3. Ensure Adequate Inclusion of Genomics in Entry-Level 
Registered Nurse Licensure Exams—Entry into the nursing profession is regulated at 

the state level by National Council of State Boards of Nursing (NCSBN). The most 

important driver for integration of genomics into the nursing profession is through the 

NCSBN state board examination National Council Licensure Examination (NCLEX-RN), 

which impacts the education and service spaces of nursing practice and ensures safe patient 

care (Clarke, 2017; NCSBN, 2019). NCLX-RN content is developed with a strong emphasis 

on what is most likely to be encountered by practicing clinical nurses during their first-year 

post-graduation with an emphasis on the evaluation of safe and competent performance. 

Genomic information in the 2019 NCLEX-RN Text Plan is limited to collecting a family 

health history (NCSBN, 2019). Evaluation of recent NCLEX-RN test bank items reveals that 

these questions need to be current with clinical best practices utilizing genomics to ensure 

that all RNs demonstrate adequate understanding of biology to inform safe entry level 

practice, including pharmacogenetic drug dosing (NCSBN, 2018). Food and Drug 

Administration (FDA) presently includes 404 entries on their “Table of Pharmacogenomic 

Biomarkers in Drug Labeling” for drug labeling safety information, and there are 24 Clinical 

Pharmacogenetics Implementation Consortium (CPIC) Guidelines that ensure safe and 

optimal drug therapy based on a patient’s pharmacogenetic test results (CPIC, 2020; FDA, 

2020).

Recommendation 4. Ensure Inclusion of Genomics Content into Institutional 
Workforce Training That Occurs in Hospitals, Health Systems, and Health 
System Networks—The final mechanism for ensuring adequate RN workforce 
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preparation in genomics is through the institutions that employ the largest numbers of RNs

—hospitals, hospital systems, and health care networks. Please refer to Table 2 for seminal 

and emerging examples of current nursing genomic policy clinical translation initiatives. 

Because many RNs including ethnic minority nurses (Coleman et al, 2014) received their 

education before the genomic competencies were endorsed by AACN in 2006 for all levels 

of nursing practice, and NCSBN state licensure and certification renewal continuing 

education requirements vary widely, individual hospitals, systems, and networks bear 

significant responsibility in ensuring that their RN workforce is adequately trained to use 

genomics. Magnet® hospitals are a strategic nursing policy focal point for genomic 

implementation via nurse education leadership activities (Calzone et al., 2018a; Cusack & 

Feigenbaum, 2016; Jenkins et al., 2015). Since only 505 of the U.S.’s total 6,146 hospitals 

(8.2%) are Magnet certified, there is a significant genomic diffusion and implementation 

challenge at lesser-resourced community hospital settings including rural institutions 

(American Nurses Credentialing Center, 2019; American Hospital Association, 2020). Nurse 

leaders at non-Magnet facilities can coordinate genomic continuing education with other 

disciplines, such as engagement of staff RNs in an institutional-wide computer-based 

pharmacogenomics program (Rosenman et al., 2017). The NHGRI Method for Introducing a 
New Competency (MINC) website contains practical guidelines, implementation options, 

and evidence-based strategies for nurse administrators to customize genomic education 

initiatives that take into account budget, infrastructure, and staff expertise constraints 

(NHGRI, 2017).

Nursing Research: Health Care Performance Measurement and Implementation Science

Recommendation 5. Identify a Strategic Path Towards Achieving Precision 
Health Best Practice Implementation as Evidenced by Health Care 
Performance Measurement—Health care performance measurement is rooted in 

Donabedian’s triad framework of evaluating structure, process, and outcomes to define 

governance of health care system resources (Donabedian, 1966; Ayanian & Markel, 2015). 

In 2001, the Institute of Medicine (IOM) released its seminal report Crossing the Quality 
Chasm whereby pervasively flawed health care system practice variations resulted in 

suboptimal health care quality and patient outcomes (Institute of Medicine, 2001). In the 

years since, measuring and improving health care quality by using accurate, reliable, and 

valid health performance measures (e.g., EHR based, claims based, and patient experience 

surveys) has become a standard approach for ensuring that the U.S. health care delivery 

system delivers the “Quadruple Aim”—improved patient health and population outcomes, at 

lower costs, with an engaged health care workforce (Perla et al., 2018; Perla et al., 2015; 

Patient Protection and Affordable Care Act, 2010; Sikka et al., 2015). Standardized health 

care performance measures endorsed by the National Quality Forum (NQF), a non-profit 

organization committed to health care quality measurement and reporting, are used by 

federal programs [e.g., Centers for Medicare/Medicaid Services (CMS) and Agency for 

Healthcare Research Quality’s (AHRQ) Hospital Compare), employers, and purchasing 

groups to evaluate clinical performance and quality of care that drive consumer choice, 

organizational accountability, and value-based financial reimbursement (Damberg et al., 

2012). Use of value-based health care quality improvement frameworks and evidenced based 

practice constructs to measure, monitor, and implement new technologies in clinical settings 
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are instrumental tools in health care organizations and systems (Figure 3; Goldstein et al., 

2018; Institute for Healthcare Improvement, 2020b; McNett et al., 2019; Priest et al, 2020; 

Yano, 2008).

Figure 3 is the summary of a sample HHS HealthIT.gov continuous quality improvement 

initiative that outlines use of health care quality measures at each implementation step: 

structure, process, output, and outcome (AHRQ, 2020d; National Learning Consortium, 

2013). Outcome measures can inform real-time adjustments in structures and processes to 

improve clinical health care performance.

Structure.: Measures that indicate a health care provider’s capacity, systems, and processes 

to provide high-quality health care. Examples: number or proportion of board-certified 

geneticists, genetics counselors, or certified advanced practice nurses in genetics that are 

practicing within an institution or health care system.

Process.: Measures what a health care provider or clinician does to maintain health for the 

patient (either healthy or with a disease). Example: the percentage of individuals with a 

high-risk family health history for colon cancer that receive education and counseling for 

recommended screening.

Output.: Measures that are a predecessor to the change in the patient’s status (clinical, 

administrative, efficiency, return on investment indicators). Examples: clinician 

documentation in the electronic health record (EHR) for family history screening at each 

visit; sequencing costs; utilization pattern.

Outcome.: Measures the end result of a health care service or intervention, or the health 

status of the patient (s). Example: rate of adverse events following use of genetic testing for 

coumadin dosing; patient reported satisfaction with a genomic health care service.

Despite performance measurement being an essential component to how the U.S. health care 

system implements evidence-based practice advances, genomics in health care quality 

measurement is largely undeveloped (Chou et al., 2018; Genomic Medicine Knowledge 

Base, 2020). Search queries of the NQF database and the Centers for Medicare & Medicaid 

Services (CMS) Core Quality Measures Collaborative for health performance measures with 

“genetics,” “genomics,” “family history,” “deoxyribonucleic acid” (DNA), “ribonucleic 

acid” (RNA) terms yields few results, primarily related to treatment of HIV and hepatitis C 

(Centers for Medicare & Medicaid, 2020a; National Quality Forum, 2020). Quality 

improvement is a key mechanism for health care systems to evaluate, implement, and 

reimburse for best evidence-based practices at the clinician, group, health care facility, or 

health plan levels. Lack of genomics-related performance measures indicates insufficient 

infrastructure for precision health implementation. Dissemination and implementation 

science is a well-established research priority that can facilitate clinical translation alignment 

with health care system, payer, and policy maker priorities such as health care quality 

performance measurement (National Institutes of Health, 2019; Santacroce et al., 2018; 

Williams et al., 2017).
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Recommendation 6. Conduct Research to Contribute Towards and/or Build 
Institutional Level Health Care Performance Measures for Precision Health 
Implementation—There is an immediate need to quantify genomic health care processes 

and outcomes that define high quality precision health best practices (Williams, Buchanan et 

al., 2018; Williams, Chung et al., 2018; Williams, 2019). Geisinger is piloting a variety of 

institutional and system metrics to define precision health, including: process measures (e.g., 

if a lipid profile is performed after a high-risk genetic test result for familial 

hypercholesterolemia); intermediate biomarker measures (e.g., ensuring patient cholesterol 

levels are held at a specific threshold if they have a high-risk genetic test result); individual 

and group health measures (e.g., decrease in myocardial infarction rates in response to an 

intervention following a high-risk genetic test); patient and provider behavioral measures in 

response to genomic information (e.g., improved medication adherence, modification of care 

based on condition-specific evidence and clinical practice recommendations); and patient-

reported outcome measures (e.g., patient satisfaction with service, patient engagement with 

self-care, knowledge about genetic disease, patient access to recommended care, patient self-

assessed well-being, and family communication of genomic test information; Williams, 

2019). Although development of genomic measures is observed in precision oncology, this 

area is challenged by rapidly changing science when aligning individual tumor scoring with 

population health applications (Discern Health, 2018). Development of standardized 

measures that are open-ended or technology agnostic allows for genomic science to change 

while providing performance improvement anchor tools for health care delivery teams.

Recommendation 7. Conduct Research to Contribute Towards and/or Build 
State/Regional Health Performance Measures for Precision Health 
Implementation—A number of state health departments are working with the Centers for 

Disease Control (CDC) to define hereditary cancer screening measures for public health 

(Doyle et al., 2018; Fussman et al., 2016; Michigan Department of Health and Human 

Services, 2020). The National Academy of Sciences, Engineering and Medicine formed the 

Genomics and Public Health Action Collaborative (GPHAC) to identify genomic 

performance objectives and outcome metrics for Hereditary Breast and Ovarian Cancer 

syndrome and Lynch Syndrome for use in public health programs and state health 

departments (Doyle et al., 2018). Chou et al. (2018) performed a first-pass pilot testing of 

standardized measures for comprehensive genetic service assessment to inform state-level 

quality improvement across eight midwestern states. Implementing quality measures at the 

state level allows health care providers and policymakers to evaluate if high quality and cost-

effective precision health services are being provided; moreover, it sets the stage for 

expansion to a national benchmark standard.

Recommendation 8. Identify Realistic Development Targets for Precision 
Health Care Quality Performance Measurement at the National Level—
Performance measures implemented at the national level are used in pay for performance 

and value-based public reporting programs. They are expensive to develop, maintain and 

harmonize; are subject to rapidly changing science, congressional policy amendments, U.S. 

health system infrastructure pressures; and must take into account multi-stakeholder burden 

and cost (Congressional Budget Office, 2017; Congressional Research Service, 2009). The 
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NQF endorsement process is a standard path to demonstrate scientific transparency of 

performance measures’ validity, reliability, and utility at the national level. Measures are 

broadly categorized by endorsement status, developer steward, and the level of measurement 

(individual provider, group, institution, and system) and searchable in the NQF measure 

database (National Quality Forum, 2020). A descriptive survey of NQF performance 

measures used by 70 organizations for quality improvement, public reporting, payment, and 

accreditation purposes identified seven core measurement domains (structure, process, 

outcome, access, safety, costs, and patient experience) with process measures being the most 

dominant (Damberg et al., 2012).

Development of new or modification of existing standardized measures with genomic 

medicine components that align closely with those already in use, such as the CMS reporting 

programs, AHRQ Consumer Assessment of Health care Providers and Systems (CAHPS), 

AHRQ Hospital Consumer Assessment of Health care Providers and Systems (HCAHPS), 

and AHRQ Patient Safety Indicators, Inpatient Quality Indicators, may represent an easier 

pathway than developing new measures from scratch (AHRQ, 2020a, 2020b, 2020c; CMS, 

2017; CMS, 2019; CMS, 2020a-b). Genetic conditions on CDC’s Tier 1 Classified 

Guidelines are especially favorable to assess for inclusion in the national quality, safety 

measurement strategy because there is the highest level of evidence to justify their use, such 

as the U.S. Preventive Services Task Force (USPSTF) recommendation on hereditary breast 

and ovarian cancer (BRCA1, BRCA2; USPSTF, 2019). Other examples include Lynch 

Syndrome and familial hypercholesterolemia. A recent example of modifying a national 

performance measure for genomic health care is Goehringer et al.’s (2019) genetic 

counseling Press Ganey Medical Practice patient-centeredness survey. Scores were 

benchmarked to medical practices nationally and used to inform real-time clinical practice 

improvements by supervisors in rural Pennsylvania to achieve improved patient experience, 

decreased health care costs, and higher compliance with recommended treatments. This pilot 

is being considered for the HCAHPS public reporting initiative on value of U.S. hospital 

care (Giammarco, 2020).

Health Care Policy Call to Action

Recommendation 9: Develop Nurse-Sensitive Quality Measures for Precision 
Health Care Implementation—An area of particular need in the U.S. health care system 

and nursing science, is evaluating, quantifying and defining nurse contributions to patients, 

providers, hospitals, health care teams and health systems to indicate high-performing 

nursing services (Beck et al., 2013; Montalvo, 2007; Naylor, 2007; Naylor et al., 2013). In 

2004, a Nursing Steering Committee convened by NQF selected and endorsed 15 “nurse-

sensitive” performance measures to define the first set of nationally standardized metrics of 

nurse contributions to inpatient care. These metrics were adopted for use in the National 

Database of Nursing Quality Indicators (NDNQI) to guide quality improvement efforts, 

insurers, and purchasers of care as to which hospitals have higher performing nursing 

services down to the unit level, and currently represents activities of ~2,000 U.S. hospitals 

and 98% of Magnet-accredited hospitals (Montalvo, 2007; National Quality Forum, 2004; 

NDNQI, 2020). Nurses are leaders and experts in performance measure development (Beck 

et al., 2013; Connor et al., 2016; Naylor et al., 2013). Development of genomic nurse-
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sensitive indicators could be piloted into the current national nursing performance 

measurement framework (Calzone et al., 2016; Garrard et al., 2016). For example, nursing 

leaders can promote modification of large nursing data sets, such as the NDNQI, to 

incorporate measures that can better advance precision health. When piloting genomic 

performance outcome measures, nurse scientists and health policy leaders should create 

conditions for genomic accountability without subjecting systems to excessive financial risk 

(Perla et al., 2018; Bleser et al., 2019).

Discussion

In 2001, authors of the IOM Crossing the Quality Chasm document stated if “the health care 

system cannot consistently deliver today’s science and technology, it is even less prepared to 

respond to even greater advances”, (Institute of Medicine, 2001). This quote still carries 

weight today. Without necessary genomic health care quality performance measurement 

tools for clinicians, purchasers, regulators and policymakers; an adequately prepared nursing 

workforce; frameworks, planning, and know-how for rapid cycle performance improvement/

quality improvement; it will be difficult to move precision health beyond research trials at 

academic medical centers. Similar to other performance measurement health care policy 

‘calls to action’, we opened the dialogue to defining a precision health care quality 

measurement strategy that is evidence based, harmonized, and multi-stakeholder (Lamb & 

Donaldson, 2011; National Quality Forum, 2019). Strategic integration of health care quality 

performance measurement principles and federal benchmarking infrastructure including 

development of genomic outcome measures and nurse contributions to genomic health care 

will facilitate broader expansion of precision health into routine health care operations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1 –. 
Methods for Policy development timeline flowchart by the American Academy of Nursing 

(AAN) Genomic Nursing and Health Care Expert Panel (EP).
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Figure 2 –. 
Sources of evidence utilized for Policy Task A.
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Figure 3 –. 
The quality improvement process using structure, process, output and outcome measures.
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