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Abstract

Team-based care is paramount to meet the mission of the American College of Cardiology which is to transform
cardiovascular care and improve heart health. Advanced practice registered nurses (APRN) are integral to this team.
Although the recent ACC 2015 health policy statement on cardiovascular team-based care address contributions of
all members of the team, further information that defines APRNs, their contributions to the cardiovascular team and
barriers to practice are needed. Therefore, the purpose of this manuscript is to further explain the role of the APRN
as a member of the cardiovascular team with a focus on the certified nurse practitioner and clinical nurse specialist
within the United States.

Keywords Advanced practice nursing; Nurse practitioner; Clinical
nurse specialist

Introduction
Team-based care is paramount to meet the mission of the American

College of Cardiology (ACC) which is “to transform cardiovascular
care and improve heart health” [1]. In the recent ACC 2015 health
policy statement on cardiovascular team-based care, team members
are collectively known as advanced practice providers (APPs) and
include physician assistants (PAs), pharmacists (PharmDs) and
advanced practice registered nurses (APRNs) [1]. Each member makes
unique contributions towards patient care. Although the ACC 2015
health policy statement provided an overview of the education,
training and role of these professions, the scope of the paper did not
permit an in-depth discussion regarding aspects of each role, outcomes
of care, barriers to practice and contributions of each role to the
cardiovascular team (CV team).

The Cardiovascular Team Section Leadership Council (CVT Section
Leadership Council) has proposed a series of papers written by each of
the Section’s profession-based work groups to address this need.
Therefore, the purpose of this manuscript, written by the APRN work
group on behalf of the CVT Section Leadership Council, is to provide a
more in depth review of the role of an APRN as a member of the CV
team within the United States.

Defining the Role of the Advanced Practice Registered
Nurse

In response to the need to develop standardized licensure across
states and address educational criteria for entry into advanced practice
and requirements for certification, the Consensus Model for APRN
Regulation was developed in 2008 [2]. Prior to this document, there
was no uniform model of regulation of APRNs across the states. That
is, each state independently determined various criteria to practice as
an APRN which created significant barriers for APRNs to move from
one state to another and also decreased access to care for patients [2].
This landmark document seeks to simplify and unify regulation of

advanced nursing practice and was endorsed by 48 national
organizations. According to the Consensus Model for APRN
Regulation, an APRN must be educated, certified and licensed to
practice in one of the following roles: certified registered nurse
anesthetist (CRNA), certified nurse midwife (CNM), certified nurse
practitioner (CNP) or clinical nurse specialist (CNS). Each role differs
based on published role competencies and defines the activities in
which the APRN will engage. For example, CNSs are experts in
nursing practice whose role it is to improve care of individual patients
and populations through application of their expertise, development of
nursing staff, and systems improvement. Conversely, the role of a nurse
practitioner is to provide direct health care services. In addition to
choosing a role, an APRN must choose one of the following patient
populations as a focus of their practice (called population foci). These
population foci include: family/individual across the lifespan, adult-
gerontology, neonatal, pediatrics, women’s health/gender-related, or
psychiatric mental health. The role and population focus form the basis
for the APRNs education, certification and licensure. National board
certification examinations verify that an APRN has mastered entry
level competencies to practice within the role and population focus in
which the APRN was educated. National board certification
examinations are offered by the American Nurses Credentialing
Center (ANCC), the American Association of Nurse Practitioners
(AANP), the American Association of Critical Care Nurses (AACN)
and the Pediatric Nursing Certification Board (PNCP).

APRNs receive formal education with a graduate degree (master’s or
doctoral) or post-graduate certificate that includes both didactic and a
minimum of faculty-supervised 500 clinical hours. The degree is
awarded by an academic institution accredited by a nursing or nursing-
related accrediting organization recognized by the U.S. Department of
Education (USDE) and/or the Council for Higher Education
Accreditation (CHEA) [2]. To achieve this accreditation, educational
programs must meet national nursing certifying body requirements set
forth by organizations such as The National Association of Clinical
Nurse Specialists (NACNS) [3], American Association of Colleges of
Nursing (AACN) and National Organization of Nurse Practitioner
Faculties (NONPF) [4].
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According to the Consensus Model, a CNS integrates and influences
care through three spheres of influence: patient, nurse and system,
with a primary goal of continuous improvement of patient outcomes
and nursing care. “The CNS is responsible and accountable for
diagnosis and treatment of health/illness states, disease management,
health promotion, and prevention of illness and risk behaviors among
individuals, families, groups, and communities” [2]. Clinical Nurse
Specialists have a depth of expertise within their patient population
foci and sometimes within specialty areas as well (e.g. oncology, critical
care, orthopedics, etc.). In addition to their clinical expertise, CNSs
possess skills and knowledge that include evidenced based practice,
collaboration, education, mentoring and leadership to function as a
change agent [5]. As a change agent, CNSs assist organizations
transform themselves by focusing on organizational effectiveness,
improvement and development. As such, clinical nurse specialists are
paramount in evaluating processes and procedures that ensure best
practice standards and patient safety.

Certified nurse practitioners provide direct care along the wellness-
illness continuum in primary and acute care settings. CNPs diagnose
and treat patients “with undifferentiated symptoms as well as those
with established diagnoses” [2]. These practitioners provide initial,
ongoing, and comprehensive care, that includes taking comprehensive
histories, performing physical examinations and other health
assessment and screening activities, along with diagnosing, treating,
and managing patients with acute and chronic illnesses and diseases
[2]. Both CNS and NP practice are built on a foundation of nursing
education and practice; as such the retention of nursing perspective
accompanies APRN practice. Thus, in addition to diagnosis, treatment
and symptom management, APRNs practice includes patient centered
care, self-care and symptom management, health promotion and
disease management, and coordination of patient care along with a
strong pattern of interprofessional communication and collaboration.

Depending upon their education, training and national
certification, certified nurse practitioners are prepared to practice as
primary care nurse practitioners or acute care nurse practitioners
(Figure 1). According to the NONPF position paper on acute care and
primary care nurse practitioner practice [6]:

“The main emphasis of primary care NP (PCNP) educational
preparation is on comprehensive, chronic, continuous care
characterized by a long term relationship between the patient and
PCNP. The PCNP provides care for most health needs and coordinates
additional health care services that would be beyond the PCNP’s area
of expertise. In contrast, the ACNP educational preparation focuses on
restorative care that is characterized by rapidly changing clinical
conditions. The ACNP provides care for unstable chronic conditions,
complex acute illnesses, and critical illnesses.”

Thus, in a cardiovascular practice, depending upon their
educational preparation, responsibilities of CNPs would include
rounding, ordering, performing, supervising and interpreting
laboratory and imaging studies along with performing histories and
physicals, diagnosing, prescribing medication, performing procedures
and making appropriate referrals. CNSs would lead quality assurance
initiatives such as improving door-to-balloon time and reducing
ventilator-associated pneumonia, increasing adherence to cardiac
rehabilitation and reducing avoidable readmissions along with research
study management. Additional activities of CNS and CNP would
include patient and family education and counseling for health
promotion, disease prevention and disease management along with

discharge planning. These activities are vital aspects not only for a
team-based approach to patient care, but also value-based health care.

APRNs may choose to specialize in a clinical area, such as a
cardiovascular care. Specialization is optional and builds upon the
competencies of the role and population focus but does not expand the
APRNs scope of practice (SOP) beyond their initial role and
population preparation (Figure 1) [2]. For instance, an adult
gerontology acute care nurse practitioner (AG-ACNP) who completes
a fellowship in cardiology does not become a cardiac nurse
practitioner, nor do they gain the ability to provide cardiac care for all
age groups and population. Similarly a pediatric cardiologist would not
be expected to care for a 70 year old patient having an acute ST-
segment myocardial infarction.

Figure 1: From APRN Consensus Work Group and National
Council of State Boards of Nurses. Consensus model for APRN
regulation: licensure, accreditation, certification and education.

Cardiovascular specialty preparation may be completed in
combination with APRN graduate education or through post-graduate
education. For instance, APRNs who want to specialize in CV nursing,
can attend graduate programs that provide additional elective courses
and clinical experiences in cardiology, or they can complete a post-
graduate nursing fellowship in cardiology. However, presently no
national accreditation is available for graduate nursing fellowship
programs. The use of the term fellowship as opposed to residency helps
to clarify that the education and licensure of an APRN is not
contingent on postgraduate training and helps prevent confusion with
the physician training model that mandates a residency in order to
practice [7]. The APRN workgroup of the CV Team Counsel and
Section of ACC is currently seeking to develop competencies specific
to advanced practice nurses that are similar to the ACCF’s Cardiology
Competency Statements (COCATS) for fellows in training. These
APRN specific core competencies would include clusters of knowledge,
values, skills and abilities that correlate with effective performance in
the care of the cardiovascular patient within a specific population foci.
These core competencies can then be formalized and used as a
curricular guiding document for organizations caring for CV patients.
Similar to COCATS, this would lead to more focused, cost-effective
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training that is tailored for APRNs leading to improved evidence-based
practice and quality of care. In addition, these core competences can be
the impetus for a standardized national examination that will certify
post-graduate nurses in a cardiovascular specialty, thus ensuring
appropriate knowledge and skills.

Scope of Practice of APRNs
Scope of practice is a legal term and can be defined as a set of rules,

regulations and boundaries within which fully qualified APRNs may
practice [8]. APRN practice is regulated in accordance with state
statutes and interpreted by administrative rules. The aim of this
regulation is protection of the public. According to the APRN
Consensus Model, scope of practice (SOP) is determined by graduate
level education and national certification based on role delineation
studies. Patient care needs and not practice setting forms the
foundation for competencies, education and certification. This is also
supported by the National Organization of Nurse Practitioner Faculties
(NONPF) position statement that states that SOP is based on formal
APRN education rather than education, practice or post graduate on-
the-job training obtained prior to APRN education [9]. For example, a
primary care NP (Family primary care NP, Pediatric primary care NP,
Adult-gerontologic primary care NP) might see stable heart failure
patients and manage hypertension, while an acute care NP would
manage patients with decompensated heart failure and hypertensive
crisis. Scope of practice statements are further elucidated by
professional organizations such as AANP [10], American Association
of Critical Care Nurses (AACN) [11,12], The Academy of Medical-
Surgical Nurses (AMSN) [13], and The National Association of
Pediatric Nurse Practitioners (NAPNAP) [14,15]. Further clarification
between acute care and primary care NPs SOP can also be found in the
NONPF September 2011 position paper [9]. As the Consensus Model
is implemented, stakeholders are seeking to modify state nurse practice
acts to comply with the model recommendations.

Advanced Nursing Practice: Outcomes of Care
As APRNs assume an increasing role in providing care to

cardiovascular patients, measuring the impact of their care is essential
to assess the effectiveness of their contributions to the CV team. The
scientific statement from the American Heart Association on the
evolution of clinical cardiology identifies that the integration of APRNs
into the cardiac critical care team contribute to care continuity and
cost effectiveness as well as improved staffing of critical care units [16].
Multiple studies demonstrate that APRNs in a variety of settings
provide safe, quality cost effective care and are readily accepted by
patients who are satisfied with their care [17,18]. In a recent systematic
review of published literature between 1990 and 2008 on outcomes of
care provided by APRNs in concert with physicians, APRNs provided
similar, and in some cases better care than provided by physicians
alone [19]. APRNs were found to reduce length of hospital stay,
improve functional status, improve lipid and blood pressure control
and reduce hospital readmissions [19]. In a nurse-directed education
approach that focused on diet, lifestyle modification, daily weight
management and medication adherence for heart failure patients,
APRNs were found to improve patients quality of life [20]. In a
comparison of physician-based model of heart failure management
versus an NP-led disease management model, the nurse practitioner
model resulted in reduced use of inpatient care and mortality [21].

Case management by clinical nurse specialists demonstrated a
decrease in hospital stay compared to those that were not managed by

CNSs [22]. Systematic reviews of research found that CNSs reduce
hospital costs and lengths of stay, reduce frequency of emergency room
visits improve pain management practices, reduce complications in
hospitalized patients and increase patient satisfaction with nursing
care [18,19]. The influence of APRNs and PAs on the delivery of
guideline-recommended therapies for outpatients with heart failure
noted that staffing with two or more APRNs and PAs per cardiology
practice was associated with a greater use of implantable cardioverter-
defibrillator therapy and delivery of HF education [23]. APRN-
directed HF discharge programs that use home follow-up protocols
using telephone intervention significantly improved QOL, HF
management as well as reduced costs and readmissions [24-27]. APRN
managed cardiac surgery follow-up model of care compared with a
standard model of primary care provider follow-up for coronary artery
bypass graft surgery patients was shown to improve patient
satisfaction, QOL and patient symptoms [28]. Although more research
with greater sample sizes are needed specific to cardiovascular nursing,
as members of the CV team, studies support that APRNs provide safe,
effective quality, cost effective care. With the knowledge that APRNs
provide added value to existing care systems and contribute to quality
and cost effectiveness, many organizations and practices have
implemented or plan to implement care systems that incorporate
greater use of APRNs. With over three quarters of cardiology practices
now integrated within larger health systems and the increasing
emphasis on quality of care and patient centered outcomes, the unique
skills of APRNs are vitally important to the success of a cardiovascular
service line. Furthermore, CMS and other payors are moving in the
direction payment for value rather than volume. In 2014 Congress
passed legislation to replace the flawed SGR (Sustained Growth Rate)
with MACRA (Medicare Access and CHIP Reauthorization) which is
projected to convert the old fee for service model with compensation
largely based on quality outcomes. Already ACOs and Bundled
Payments plans are oriented towards incentives for achieving improved
outcomes. To meet these new demands CNSs are highly skilled in
measuring patient centered quality outcomes and techniques in team-
based quality improvement and CNPs provide more cost effective care
with an emphasis on patient and family education that facilitates
success as patients transition to home and self-care. These CV team
members are essential to clinical practice in this new era of value-based
healthcare.

Models of Team-Based Care
As defined in an IOM report [29] on core values of team-based care

and supported by the AANP [30],

“Team-based health care is the provision of health services to
individuals, families, and/or their communities by at least two health
providers who work collaboratively with patients and their caregivers
to the extent preferred by each patient to accomplish shared goals
within and across settings to achieve coordinated, high-quality care”
[29].

According to this definition, team-based care could simply be an
APRN and a cardiologist, or might include larger teams with PAs,
pharmacists, dietitians, psychologists, social workers, respiratory
therapy, occupational therapy and others. In either situation, team-
based care is a multidisciplinary, nonhierarchical collaborative that is
centered on a patient’s needs [30] and needs to be preceded by mutual
trust and respect for one another roles. Therefore, health care teams
are dynamic, and depending upon a patient’s needs may include a
physician, pharmacist, advanced practice nurse or other member of the
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health team. As a member of the CV team, the role of the APRN varies
and may include advocate, clinician, consultant, educator, evaluator,
leader, manager, partner and transformer [31].

There are multiple practice settings where APRNs may participate
in team-based care. These include, but are not limited to academic
centers, private cardiology practices, acute care hospitals as unit-based
providers, hospitalist or intensivist, in acute chest pain clinics, cardiac
rehabilitation programs, transplant programs, cardiovascular surgery,
electrophysiology services, and a variety of preventive cardiology
services such as lipid, Coumadin, hypertension, heart failure clinics
and other prevention programs. According to a the ACC’s Practice
Census Study conducted in September 2010, of a total of 1812 NPs and
106 CNS, the majority of these APRNs practice within a group practice
[32]. Within these practice settings, are multiple team-based care
models that include case management, interdisciplinary primary care,
disease management, proactive rehabilitation, transitional care,
chronic disease self-management, comprehensive inpatient care and
early discharge hospital-to-home [33]. A detailed discussion of these
team-based models is outside the scope of this article.

Examples specific to cardiology practices include the Veterans
Affairs (VA) and The Duke University Health Systems. In the VA
system, APRNs help coordinate care for inpatient and outpatient
services. In specialist cardiology clinics where NPs serve as primary
providers, more patients achieved ATP III (Adult Treatment Panel)
goals than those managed by physicians [34]. To increase access to care
and improve patient satisfaction, The Duke University Health System's
Department of Cardiovascular Medicine adopted an interprofessional
team-based approach [35]. As compared to the previous model where
clinics were run by physicians, the new model allows APRNs to work
to the top of their education and training. Not all cardiology practices,
however, embrace team-based care or employ APRNs. This may be due
to lack of awareness of the effectiveness of APRNs, financial issues, or
issues related to practice acts. Research is needed that identify barriers
to the development of team-based cardiovascular care, identify
perceptions of team-based care effectiveness and define the best
approaches to institute team-based care.

Barriers to APRN Practice within the CV Team
According to the Institute of Medicine (IOM), “Advanced Practice

Nurses should practice to the full extent of their education and
training” [36]. APRNs have the training and skills to make valid
contributions to the CV team. To accomplish this, the IOM
recommends removing unnecessary barriers to APRN practice. This
position is supported by the Federal Trade Commission which urges
state legislators to eliminate unnecessary restrictions on APRN scope
of practice [37]. Multiple national nursing organizations, such as the
American Association of Nurse Practitioners (AANP) and AACN
(American Association of Critical Care Nurses) along with the
American Association of Retired Persons (AARP) [38] actively support
regulatory policies which increase patient access to APRN care. The
Heart Failure Society of American (HFSA) and the American
Association of Heart Failure Nurses (AAHFN) strongly advocate “for
the removal of scope-of-practice barriers to allow APRNs to practice to
the full extent of their education and training” [39].

APRNs contributions as a CV team member are often hindered by
governmental or organizational policies. Some state licensure
regulations require detailed care agreements or an attestation, a
document containing the name and license number of a collaborating

or supervising physician. Others limit APRN prescribing to
formularies, and some states prohibit prescribing physical therapy,
occupational therapy and rehabilitative services. Some states limit the
forms an APRN can sign or certify. In some states the nurse practice
acts lack the clarity needed to appropriately authorize APRNs to
provide the advanced services that they are trained to deliver. Not all
hospitals and health care systems credential APRNs to admit patients
or to perform procedures that are within their scope of practice. APRN
services are also limited by reimbursement policies. Not all payers
reimburse for APRN services; some sharply discount rates paid to
APRNs even though the service provided was identical to that which
would have been provided by a physician [40]. APRNs are highly
qualified, independently licensed health care professionals who make
unique contributions to care teams. As recognized by the IOM, the
American College of Physicians, the American College of Cardiology
and many other organizations, allowing APRNs to practice to the full
extent of their education and training would most likely allow
physicians to better utilize their skills by focusing on the most
challenging and complex cases [41-45]. Just as APRNs recognize the
limits of their practice knowledge and the need for physician expertise,
physicians should acknowledge APRNs capacities and unique
contributions so that all health care providers’ skills can be used most
appropriately to address the complex needs of patients with
cardiovascular problems [46-50].

Summary
APRNs are highly qualified health care providers, who have been

shown to deliver high quality, cost effective care. APRNs come to the
cardiovascular care team with unique skills that can add value to the
prevention and management of cardiovascular disease. Creating a
practice environment in which APRNs are allowed to practice to the
full extent of their education and training can increase patient access to
care, improve care quality and consequently decrease long term
healthcare costs for patients with cardiovascular problems.
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