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ABSTRACT

Background: The unique training of clinical exercise physiologists (CEPs) positions them to be an integral part of multidisci-
plinary teams in phase 2 cardiac rehabilitation (CR). However, the roles and responsibilities of CEPs vary widely between
institutions. In addition, job tasks of CEPs at some institutions might not fully leverage their knowledge and skills. The purpose
of this study was to describe the roles and responsibilities of CEPs working in CR and noninvasive clinical exercise testing at
select institutions in the United States.

Methods: This was a descriptive study of the job tasks performed by CEPs in CR and noninvasive clinical exercise testing at
select institutions. Job tasks that are common to CR and noninvasive clinical exercise testing were identified by a working
group of the Clinical Exercise Physiology Association.

Results: The 6 CR programs in this report are predominately staffed by CEPs with no other health care professional present
during exercise classes. In 5 of these programs CEPs perform all tasks required of phase 2 CR, from patient screening to pro-
gram discharge. At 3 of the 4 programs that also performed noninvasive exercise testing, CEPs performed all the necessary
tasks with no other health care professional present in the room during testing.

Conclusion: CEPs play an integral role in the conduct of phase 2 CR and noninvasive cardiology exercise testing. Granting
privileges to CEPs that allow them to work at the top of their knowledge and skills will allow other health care professionals to
better use their skills in other high demand areas. J Clin Exerc Physiol. 2023;12(2):38-45.
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INTRODUCTION
Clinical exercise physiologists (CEPs) are allied health

training positions CEPs to be an integral part of multidis-
ciplinary teams in phase 2 cardiac rehabilitation (CR)

professionals who are academically and clinically trained
to evaluate acute and chronic responses to exercise in
apparently healthy individuals and those with chronic
disease, and to implement behavior change techniques to
promote adherence to healthy lifestyles (1-3). This unique

programs. However, the roles and responsibilities of
CEPs vary widely between institutions. In addition, anec-
dotal evidence suggests the job tasks of some CEPs are
limited and do not fully leverage their unique knowledge
and skills.
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Based on data of Medicare beneficiaries, during 2017
just 29% of eligible patients with heart disease participated
in at least 1 session of CR in the United States (4). Through
the Million Hearts initiative, the Centers for Disease Control
and Prevention and the Centers for Medicare & Medicaid
Services aim to increase CR participation to 70% (5). Move-
ment toward this goal will necessitate a dramatic increase in
the current capacity of CR programs (6) which will require
additional appropriately trained staff. Considering the
chronic nursing shortage (7,8), CEPs are ideally suited to fill
this CR staffing gap. However, there may be reservations at
some institutions to employ and/or expand the roles of CEPs
because of uncertainty in their knowledge and skills, and
uncertainty of the job tasks they can perform. Therefore, the
purpose of this study was to describe the roles and responsi-
bilities of CEPs working in CR at select institutions in the
United States.

METHODS

In response to frequent member inquiries for a defined scope
of practice for CEPs, in 2021 the Clinical Exercise Physiol-
ogy Association (CEPA) convened an ad hoc working group
to address these requests. Select CEPs (see author list) from
academia and health care in the United States were invited to
serve. Each of these individuals is actively working in a
clinical setting as a CEP or did so previously. In addition, the
Director of the Committee on Certification and Registry
Boards from the American College of Sports Medicine
(ACSM) was invited to serve as an ex officio (nonvoting)
member.

For many individuals, “scope of practice” can only be
defined by legislative action (e.g., a licensure law). As a
result, the working group chose to define its efforts as
describing the “practice patterns of CEPs.” Because 69% of
CEPs in the United States work in CR and/or noninvasive
cardiology exercise testing laboratories (9), the group chose
to focus initial efforts on these areas. The working group
defined a CEP as an individual with a bachelor’s degree or
higher in exercise science/physiology and at least minimal
clinical experience (e.g., completed a clinical internship).

The working group established 4 key objectives
(Table 1) and designed a 2-stage process to accomplish
them. In stage 1 the group identified job tasks that are com-
mon to phase 2 CR and noninvasive clinical exercise testing.
Whether CEPs are responsible for each of these job tasks at
the institutions represented by the working group are pre-
sented herein. In stage 2 a survey will be distributed to CR
program managers across the United States. The goal of
stage 2 will be to describe the frequency of programs that
staff CEPs in a manner that allows these clinicians to maxi-
mally use their unique knowledge and skills in CR programs
in the United States.

Phase 2 CR is a physician-prescribed, medically super-
vised, secondary prevention program for patients who have
experienced a cardiac event, including coronary revascular-
ization, myocardial infarction, chronic stable angina, heart
valve replacement/repair, systolic heart failure, or cardiac

TABLE 1. Key objectives of the CEP practice patterns working
group.

1. Describe staffing models used in cardiac rehabilitation
programs and clinical exercise testing laboratories.

2. Describe the criteria used to define a CEP (e.g.,
education, internship, certification).

3. Describe the roles, responsibilities, and level of autonomy
of CEPs in cardiac rehabilitation and clinical exercise
testing laboratories relative to patient screening,
medication reconciliation, physician orders, monitoring
during exercise, individual treatment plans, patient
education, symptom assessment, and the administration
of oxygen, nitroglycerin, and aspirin.

4. Describe the emerging roles of CEPs in telehealth cardiac
rehabilitation.

CEP = clinical exercise physiologist

transplant (10). It is an outpatient program that is typically
offered in a hospital-based setting but may be offered in
ambulatory facilities or satellite outpatient centers. Most CR
programs are administered in a group setting and include
individualized patient programming. A core component of
CRis 2 to 3 days per week of moderate to vigorous aerobic
exercise training, which might include electrocardiographic
telemetry monitoring. While select states may have legisla-
tion that require the inclusion of a specific professional in
the delivery of CR (e.g., Massachusetts), there is no nation-
ally mandated staffing requirement outside of a physician
medical director (11). Many programs use a multidisci-
plinary team that may include CEPs, nurses, and dietitians
(12,13).

In noninvasive cardiology exercise testing laboratories,
staff perform sign and symptom-limited maximal exercise
stress tests on patients at risk for or with known heart disease
who have been referred by a physician. Symptoms, heart
rate, blood pressure, and the electrocardiogram are moni-
tored before, during, and after the patient performs an exer-
cise protocol that progresses them from a low exercise
intensity (e.g., slow walking on a treadmill) up to a maximal
effort. The American Heart Association has published stan-
dards for the conduct of these tests (14,15) and a statement
supporting the competency of CEPs to administer these tests
without a physician (16).

RESULTS

The institutions included in this report are from various
regions within the United States, including the Midwest,
North Central, Northeast, and the Northwest. Hiring require-
ments of CEPs to work in phase 2 CR at the institutions in
this report are shown in Table 2. All programs require candi-
dates to have a degree in exercise science/physiology. They
also require or prefer candidates to have completed a clinical
internship experience and pass ACSM’s Clinical Exercise
Physiologist certification.

Roles and responsibilities of CEPs in CR at the 6 insti-
tutions are shown in Table 3. Each of these CR programs are
predominately staffed by CEPs with no other allied health
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TABLE 2. Hiring requirements for clinical exercise physiologists working in phase 2 cardiac rehabilitation at select institutions.

Institution (State) Staff Title Minimum Degree

ACSM-CEP
Certification

Clinical Internship Other Required

Certifications

CHI SA (North Exercise Physiologist Bachelor’s 600 hours (preferred) Preferred BLS (before hire)

Dakota) ACLS (after hire)

HFHMG (Michigan) Exercise Physiologist Bachelor’s 600 hours Preferred BLS (before hire)

ACLS (after hire)

OHVI (Oregon) Exercise Specialist Bachelor’s 600 hours (preferred) Preferred BLS (before hire)

Clinical Exercise Master’s (preferred) Required BLS (before hire)

Physiologist ACLS (after hire)

U of IL-C (lllinois) Clinical Exercise Master’s 600 hours (preferred) Preferred BLS (before hire)
Physiologist

U-M Health Clinical Exercise Bachelor’s 600 hours (preferred) Required within 1 BLS (before hire)

(Michigan) Physiologist year of hire ACLS (after hire)

U of VT Health Exercise Physiologist Master’s 600 hours Preferred BLS (before hire)

(Vermont)

ACLS (after hire)
CCRP (after hire)

ACLS = advanced cardiac life support; ACSM-CEP = American College of Sports Medicine Clinical Exercise Physiologist; BLS = basic
life support; CCRP = certified cardiac rehabilitation professional; CHI SA = CHI St. Alexius Health; HFHMG = Henry Ford Hospital &
Medical Group; OHVI = Oregon Heart & Vascular Institute; U of IL-C = University of Illinois at Chicago; U-M Health = University of
Michigan Health System: Michigan Medicine; U of VT Health = The University of Vermont Health Network

professional (e.g., nurse, physical therapist) present during
exercise classes. CEPs are trained to assess lung sounds at 2
of these programs. This task is not part of standard proce-
dures at the other 4 programs. Nurses are an interdisciplinary
part of the CR staffing at 2 of the programs, with 1 of those
programs requiring nursing staff because of an institutional
agreement with the local nursing union. However, all duties
performed by nurses in that program are equally performed
by CEPs. All clinical/regulatory documentation, such as
individual treatment plans and signing daily encounters are
performed by CEPs at each of the institutions represented in
this report. Additional programs offered at these sites (not
inclusive of all sites) that are also staffed by CEPs include
phase 1 (inpatient) CR, phase 3 (maintenance) CR, telehealth
CR, supervised exercise training for patients with peripheral
arterial disease, pulmonary rehabilitation, exercise rehabili-
tation for patients diagnosed with cancer, clinical weight
management, and clinical research.

The roles and responsibilities of CEPs in noninvasive
cardiology exercise testing laboratories at 4 of the institu-
tions are shown in Table 4. At 3 institutions, CEPs are the
primary administrator of maximal exercise tests making
informed decisions on the appropriateness to start a test and
when a test should be stopped, with no other health care
professional nor physician present in the room during test-
ing. At the remaining institution (The University of Vermont
Health Network) a nurse or physician is present to supervise
the test and to interpret the results, but all other duties are
performed by a CEP.

DISCUSSION

In this study we described several CR programs and nonin-
vasive cardiology exercise testing laboratories that are
staffed exclusively by CEPs. In those programs that are also
staffed with other health care professionals, CEPs are
responsible for all aspects of the exercise sessions during CR
including approval and clearance of patients to exercise,
symptom and physiologic assessment, completion of indi-
vidual treatment plans, and signing daily encounters. These
data highlight important commonalities among these institu-
tions relative to CEP practice patterns and demonstrate the
scope of duties CEPs are capable of administering (Figure 1).
Findings from these institutions reveal that when CEPs are
granted privileges permitting them to work at the full extent
of their education and training, they can manage and oversee
CR programs and maximal exercise testing. Staffing of
CEPs allows other health care professionals, such as nurses,
to be used in other areas of health care where their knowl-
edge and skills can be better applied (e.g., work at the top of
their scope of practice). This is particularly important given
nationwide initiatives to enroll more patients into CR (5) and
staffing shortages currently experienced in health care (7,8).

There are a few related studies in this area. In a 1999
study of 208 CR programs in the United States (17), 60%
reported they employed exercise physiologists (EPs)
requiring a minimum of a bachelor’s or master’s degree.
Among programs that staffed EPs, 43% required ACSM
certification and 25% encouraged it; 45% required
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TABLE 3. Roles and responsibilities of clinical exercise physiologists working in phase 2 cardiac rehabilitation at select institutions.*

Roles and Responsibilities CHI SA HFHMG OHVI U of IL-C U-M Health Uof VT o

Health e

o

Screen and enroll patients into program Yes Yes Yes Yes No Yes ;Z>

Introductory group session (e.g., orientation) Yes Yes Yes Yes Yes Yes r

Review medications Yes Yes Yes Yes Yes Yes ﬁ

Develop exercise prescription Yes Yes Yes Yes Yes Yes I'cl"JI

Clear patient for daily exercise Yes Yes Yes Yes Yes Yes %

Prep patient for telemetry ECG (as indicated) Yes Yes Yes Yes Yes Yes I

Supervise exercise Yes Yes Yes Yes Yes Yes

Adjust exercise workloads Yes Yes Yes Yes Yes Yes =
Monitor ECG during exercise Yes Yes Yes Yes Yes Yes §
Measure blood pressure through auscultation Yes Yes Yes Yes Yes Yes §
Measure blood pressure with doppler Yes Yes Yes Yes Yes NA g"
Develop individual treatment plan Yes Yes Yes Yes Yes Yes 3
Complete individual treatment plan reports Yes Yes Yes Yes Yes Yes g
Deliver patient education Yes Yes Yes Yes Yes Yes g
Assess symptoms Yes Yes Yes Yes Yes Yes _.‘f
Assess blood glucose Yes Yes Yes Yes Yes Yes g’*
oY)
Assess lung sounds Yes NA Yes NA NA NA §
Assess extremities for edema Yes Yes Yes NA Yes Yes §
Assess pulse oximetry Yes Yes Yes Yes Yes Yes TZ’_
Administer oxygen (as indicated) Yes Yes Yes Yes Yes Yes 5
Administer nitroglycerin (as indicated) Yes Yes Yes Yes No Yes E’
Administer aspirin (as indicated) Yes Yes NA Yes No Yes %
Lead BLS with AED Yes Yes Yes Yes Yes Yes g
Defibrillate during cardiac arrest Yes Yes Yes Yes Yes Yes %
(]
Communicate orders from physician to patient Yes Yes Yes Yes Yes Yes 3
Sign daily encounters Yes Yes Yes Yes Yes Yes %
Discharge patient from program Yes Yes Yes Yes Yes Yes §
BLS with AED = basic life support with automated external defibrillator; CHI SA = CHI St. Alexius Health; HFHMG = Henry Ford §
Hospital & Medical Group; ECG = electrocardiogram; NA = not applicable; OHVI = Oregon Heart & Vascular Institute; U of IL-C = -
University of Illinois at Chicago; U-M Health = University of Michigan Health System: Michigan Medicine; U of VT Health = The 5
University of Vermont Health Network o
“Yes means the task is performed by clinical exercise physiologists. No means the task is performed by another health care professional. NA g
means the task is not part of the standard operating procedures (f_’:?
(]
]

advanced cardiac life support certification and 41% encour-
aged it (17). In a 2004 study of 93 CR programs in the
Great Lakes region of the United States, 77% employed
EPs with a bachelor’s or master’s degree (18). Among
these programs, 24% required a clinical internship prior to
being hired (18). In a 2016 study of 33 CR programs in the
Mid-Atlantic region of the United States, 73% reported
they employed EPs and 45% reported staffing more CEPs
than nurses (19). Finally, in a 2022 study of 55 pediatric
exercise testing laboratories (93% were in the United
States), 56% reported an EP among their staff (20). EPs
were the primary staff who conduct the exercise tests in

55% of these laboratories and develop a report of the test
results for physician approval in 77% of these laboratories
(20). It is important to note that in each of these studies,
authors referred to staff as EPs rather than CEPs. Together
these data support the importance of collecting contempo-
rary data from a broad sample of CR programs and exercise
testing laboratories in the United States. Work on a survey
to capture that data is underway by the CEPA working
group. In addition, these studies along with the present data
highlight the challenge of the various staff titles for clinical
exercise professionals (e.g., CEP, EP, exercise specialist)
that are used in health care.
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TABLE 4. Roles and responsibilities of clinical exercise physiologists in noninvasive cardiology exercise testing laboratories at select

institutions.?

Characteristics, Roles, and Responsibilities HFHMG U of IL-C Uof VT U-M Health
Health
Degree to administer maximal exercise test Master’s/Doctorate Master’s No Bachelor’s/Master’s
Degree to assist with maximal exercise test Bachelor’'s/Master’s Bachelor’s Master’s Bachelor’s/Master’s
Direct physician supervision No No Yes No
Review medical record and interview patient prior to test Yes Yes Yes Yes
Review medications Yes Yes Yes Yes
Prepare patient for 12-lead electrocardiogram Yes Yes Yes Yes
Measure rest and exercise blood pressure Yes Yes Yes Yes
Interpret electrocardiogram at rest and during exercise Yes Yes Yes Yes
Determine appropriateness to start the test Yes Yes Yes Yes
Select testing protocol Yes Yes Yes Yes
Determine when to end the test Yes Yes Yes Yes
Assess symptoms Yes Yes Yes Yes
Assess pulse oximetry Yes Yes Yes Yes
Assess extremities for edema Yes NA Yes Yes
Administer oxygen (as indicated) Yes Yes Yes Yes
Administer nitroglycerin (as indicated) Yes Yes Yes No
Administer aspirin (as indicated) Yes Yes Yes No
Defibrillate during cardiac arrest Yes Yes Yes Yes
Calibrate metabolic cart Yes Yes Yes Yes
Perform spirometry Yes NA Yes Yes
Interpret data from metabolic cart Yes Yes Yes Yes
Develop preliminary report for the physician to read Yes Yes Yes Yes

HFHMG = Henry Ford Hospital & Medical Group; NA = not applicable; U of IL-C = University of Illinois at Chicago; U-M Health =
University of Michigan Health System: Michigan Medicine; U of VT Health = The University of Vermont Health Network
“Yes means the task is performed by clinical exercise physiologists. No means the task is performed by another health care professional. NA

means the task is not part of the standard operating procedures

CEPs are health care professionals that apply evidence-
based strategies to design, implement and supervise exercise
programming for those with chronic diseases, conditions
and/or physical limitations (1-3,9,17,21,22). They are quali-
fied to assess, prescribe, and monitor therapeutic exercise
and implement lifestyle behavior techniques for the better-
ment of health (1-3,21,22). The appropriately prepared CEP
should possess a minimum of a bachelor’s degree in exercise
science/physiology with core course work in exercise pre-
scription and programming, clinical exercise testing, elec-
trocardiography, cardiac pharmacology, and health behavior
change techniques (1,2). They typically have completed a
minimum of 600 hours of supervised internship in a clinical
exercise program, often focusing on CR (1,2). In the United
States, the pinnacle of CEP training is to pass the Clinical
Exercise Physiology certification exam offered by the
ACSM (1,2). Unfortunately, there are large variations in
academic preparation between educational programs (1,3).

However, beginning in 2027, individuals who wish to sit for
the ACSM exam will need to graduate from an exercise
physiology program that is accredited by the Commission on
Accreditation of Allied Health Education Programs (3).
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FIGURE 1. Roles and responsibilities of clinical exercise
physiologists (CEPs).
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The overarching goals of CEP-based services are to (a)
manage chronic disease; (b) reduce risk for early develop-
ment or recurrence of chronic diseases; (c) create lifestyle
habits that promote enhancement of health; (d) facilitate the
elimination of barriers to habitual lifestyle changes through
goal setting and prioritizing; (e) increase activities of daily
living; and (f) increase the likelihood of long-term physical,
social, and economic independence (2,21). CEPs implement
these goals across many settings and populations (e.g.,
oncology, metabolic disorders, obesity/bariatric surgery),
with the largest proportion (59%) of CEPs reporting CR as
their primary work setting (9).

Those referred to CR represent the highest risk group of
individuals to initiate an exercise training program (23).
Along with recently experiencing a cardiac event, defining
characteristics of participants in CR are extremely low car-
diorespiratory fitness and high rates of obesity, metabolic
disease, and chronic comorbid conditions (24). Each of these
factors add complexity to the exercise prescription. CEPs are
trained to develop and implement safe and effective exercise
prescriptions to this complex and challenging group of indi-
viduals (2,22).

CR is typically offered in group-based exercise ses-
sions. This contrasts with other physical rehabilitative ser-
vices, such as physical therapy, which is delivered one-on-
one. Additionally, other health care professionals (e.g.,
nurses, physical therapists) provide CR services, which may
create confusion among the public as well as clinicians about
the CEP’s role in the continuum of patient care and their
ability to work independently. This is particularly concern-
ing in settings that do not recognize the unique skillset CEPs
possess that can be leveraged to optimize patients’ health
outcomes. The Centers for Medicare & Medicaid Services,
which regulate the delivery of CR for beneficiaries of Medi-
care and Medicaid insurance in the United States, do not
define staffing for CR programs (11).

Sign and symptom-limited maximal exercise (stress)
testing is a frequently performed test in cardiology and pro-
vides important information regarding the diagnosis, treat-
ment, and care of individuals with, or suspected of, a cardiac-
related problem (14). For participants in CR, maximal
exercise tests are considered the gold standard for develop-
ing an individualized exercise prescription and for clearing
individuals to return to moderate to vigorous physical

REFERENCES

1. Berry RB, Neric F, Dwyer GB. The state of clinical exercise
physiology in the United States. J Clin Exerc Physiol.
2021;9(4):148-54. doi:10.31189/2165-7629-9.4.148

2. Franklin B, Fern A, Fowler A, Spring T, deJong A. Exercise
physiologist’s role in clinical practice. Brit J Sports Med.
2009;43(2):93-8. doi:10.1136/bjsm.2008.055202

3. Overstreet B, Ward-Ritacco C, Neric F, Brawner CA,
Thompson B, Hargens T, Thompson W. Technical requirements
for clinical exercise physiologists as qualified health providers.
ACSMs Health Fit J. 2023;27(2):20-26. doi:10.1249/
fit.0000000000000848

activity (25-27). Additionally, maximal exercise tests with
the measurement of expired gases (e.g., cardiopulmonary
exercise tests) are used extensively in risk stratification of
individuals with heart failure and congenital heart disease
(28). CEPs have the technical skills to perform these tests
and the knowledge to interpret the results (16).

There are important limitations of this study. First, these
data represent a small and select sample. It will be important
to collect similar data in a broad sample of institutions repre-
sentative of the United States. Planning for such an effort is
underway by the CEPA working group. Second, these data
should not be interpreted as defining a scope of practice for
CEPs. When individuals speak of scope of practice, they are
often referring to a /egal scope of practice. Legal scope of
practice are the activities a health care professional are per-
mitted to perform as defined by the state board that regulates
the profession and the rules adopted in the state licensing
statute for that profession (29). However, there is also a pro-
fessional scope of practice (29). Professional scope of prac-
tice is based on the knowledge, skills, and experiences of a
professional (29). This study may be a useful reference for
employers as they define the professional scope of practice
and job tasks for CEPs in their programs.

CONCLUSION

CEPs play an integral role in the conduct of CR and nonin-
vasive cardiology exercise testing laboratories. Granting
privileges to CEPs that allow them to work at the top of their
knowledge and skills will free other health care profession-
als (e.g., nurses) to better use their skills in other high
demand areas. As stated by Berry et al. (1), the barriers to
growth for the CEP profession stem from a lack of aware-
ness of the skills and abilities of CEPs among employers.
Better recognition of the knowledge and skills of CEPs and
common job tasks may help to enhance acknowledgment
among health care administrators for salary compensation
equity along with increased CEP employment opportunities.
While we focused on the job tasks of CEPs in CR and clini-
cal exercise testing in the present study, it is reasonable to
assume that they can equally staff programs for patients with
other chronic conditions (e.g., cancer).

Acknowledgments: The authors appreciate the time and contributions
from Dave Ukestad at CHI St. Alexius Health and Joseph Bryant at U-M
Health System: Michigan Medicine.

4. Keteyian SJ, Jackson SL, Chang A, Brawner CA, Wall HK,
Forman DE, Sukul D, Ritchey MD, Sperling LS. Tracking
cardiac rehabilitation utilization in Medicare beneficiaries: 2017
UPDATE [published online ahead of print February 8, 2022]. J
Cardiopulm Rehabil Prev. 2022;42(4):235-45. doi:10.1097/
hcr.0000000000000675. PubMed PMID: 35135961

5. Ades PA, Keteyian SJ, Wright JS, Hamm LF, Lui K, Newlin K,
Shepard DS, Thomas RJ. Increasing cardiac rehabilitation
participation from 20% to 70%: A road map from the Million
Hearts Cardiac Rehabilitation Collaborative [published online
ahead of print November 20, 2016]. Mayo Clin Proc.

HOYV3IS3™ TVNIOIHO

'§8920y UadQ BIA L0-90-GZ0Z e /woo Aioyoeignd-pold-swid-yiewlsaiem-jpd-awid/:sdiy wouy papeojumd



T
)
(14
<
w
7
w
[
-l
<
=
o
(14
(@]

44

J Clin Exerc Physiol, Vol. 12, No. 2, 2023

www.acsm-cepa.org

10.

11.

12.

13.

14.

15.

2017;92(2):234-42. doi:10.1016/j.mayocp.2016.10.014. PubMed
PMID: 27855953; PubMed Central PMCID: PMC5292280
Pack QR, Squires RW, Lopez-Jimenez F, Lichtman SW,
Rodriguez-Escudero JP, Zysek VN, Thomas RJ. The current
and potential capacity for cardiac rehabilitation utilization in
the United States. J Cardiopulm Rehabil Prev. 2014;34(5):318—
26. doi:10.1097/hcr.0000000000000076. PubMed PMID:
25098437

Zhavoronkova M, Custer BD, Neal A, Schweitzer J,
Bombardieri M. How to ease the nursing shortage in America.
Center for American Progress. Updated 2022. Accessed
September 14, 2022. https://www.americanprogress.org/
article/how-to-ease-the-nursing-shortage-in-america/
Johnson SR. Staff shortages choking U.S. health care system.
Updated 2022. Accessed September 14, 2022. https://www.
usnews.com/news/health-news/articles/2022-07-28/staff-
shortages-choking-u-s-health-care-system

Hargens TA, Richardson LA, Brawner CA, Perry D, Verrill
DE, Porcari J, Kerrigan DJ. CEPA 2020 clinical exercise
physiology practice survey. J Clin Exerc Physiol.
2022;11(1):2-11. doi:10.31189/2165-6193-11.1.2

Balady GJ, Williams MA, Ades PA, Bittner V, Comoss P,
Foody JA, Franklin B, Sanderson B, Southard D. Core
components of cardiac rehabilitation/secondary prevention
programs: 2007 update: a scientific statement from the
American Heart Association Exercise, Cardiac Rehabilitation,
and Prevention Committee, the Council on Clinical
Cardiology; the Councils on Cardiovascular Nursing,
Epidemiology and Prevention, and Nutrition, Physical
Activity, and Metabolism; and the American Association of
Cardiovascular and Pulmonary Rehabilitation. J Cardiopul
Rehabil Prev. 2007;27(3):121-9. doi:10.1097/01.
HCR.0000270696.01635.aa. PubMed PMID: 17558191
Centers for Medicare & Medicaid Services. Cardiac
rehabilitation programs (CAG-00089R) 2006. Updated 2006.
Accessed October 11, 2022. https://www.cms.gov/medicare-
coverage-database/view/nca.aspx?NCAId=164

Hamm LF, Sanderson BK, Ades PA, Berra K, Kaminsky
LA, Roitman JL, Williams MA. Core competencies for
cardiac rehabilitation/secondary prevention professionals:
2010 wupdate: position statement of the American
Association of Cardiovascular and Pulmonary Rehabilitation.
J Cardiopul Rehabil Prev. 2011;31(1):2-10. doi:10.1097/
HCR.0b013e318203999d. PubMed PMID: 21217254
American Association of Cardiovascular and Pulmonary
Rehabilitation. Guidelines for cardiac rehabilitation programs.
6th ed. Champaign: Human Kinetics; 2020.

Fletcher GF, Ades PA, Kligfield P, Arena R, Balady GJ, Bittner
VA, Coke LA, Fleg JL, Forman DE, Gerber TC, Gulati M,
Madan K, Rhodes J, Thompson PD, Williams MA; American
Heart Association Exercise, Cardiac Rehabilitation, and
Prevention, Committee of the Council on Clinical Cardiology,
Council on Nutrition, Physical Activity and Metabolism, Council
on Cardiovascular and Stroke Nursing, Council on Epidemiology
and Prevention. Exercise standards for testing and training: a
scientific statement from the American Heart Association
[published online ahead of print July 24, 2013]. Circulation.
2013;128(8):873-934.  doi:10.1161/CIR.0b013e31829b5b44.
PubMed PMID: 23877260

Myers J, Arena R, Franklin B, Pina I, Kraus WE, Mclnnis K,
Balady GJ. Recommendations for clinical exercise laboratories:
a scientific statement from the American Heart Association
[published online ahead of print June 3, 2009]. Circulation.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

2009;119(24):3144-61.doi:10.1161/circulationaha.109.192520.
PubMed PMID: 19487589

Myers J, Forman DE, Balady GJ, Franklin BA, Nelson-
Worel J, Martin BJ, Herbert WG, Guazzi M, Arena R.
Supervision of exercise testing by nonphysicians: a scientific
statement from the American Heart Association [published
online ahead of print August 18, 2014]. Circulation.
2014;130(12):1014-27.doi:10.1161/cir.0000000000000101.
PubMed PMID: 25223774; PubMed Central PMCID:
PMC7304043

Roberts S. Do exercise physiologists need advanced cardiac
life support training. Clin Exerc Physiol. 1999;1:100-4.
Buser S, Kornspan A. An analysis of job opportunities for
exercise physiologists in cardiac rehabilitation. Prof Exerc
Physiol Online. 2004;7(12). Accessed May 5, 2023. https://
www.asep.org/asep/asep/jobsEPcardiacREHAB.html.
Bowersock AH, Breeding WA, Sheppard CA. Hiring
practices of exercise physiologist in cardiac rehabilitation
programs among mid-Atlantic states in the United States. J
Clin Exerc Physiol. 2016;5(3):32—6. doi:10.31189/2165-
6193-5.3.32

Teson KM, Watson JS, Mays WA, Knecht S, Curran T,
Rebovich P, Williams DD, Paridon SM, White DA. Practices
and procedures in clinical pediatric exercise laboratories in
North America [published online ahead of print April 7, 2022].
Pediatr Exerc Sci. 2022:1-8. doi:10.1123/pes.2021-0149.
PubMed PMID: 35393371

Ozemek C, Arena R. Professional doctorate in clinical exercise
physiology: POINT: an argument in favor of this model. J Clin
Exerc Physiol. 2020;9(3):131-4. doi:10.31189/2165-6193-
9.3.131

Ehrman JK. The cost of chronic disease—clinical exercise
physiologists can be part of the solution. J Clin Exerc Physiol.
2021;10(2):40—1. doi:10.31189/2165-6193-10.2.40

American College of Sports Medicine. ACSM’s guidelines for
exercise testing and prescription. 11th ed. Philadelphia:
Wolters Kluwer; 2022.

Gaalema DE, Savage PD, Leadholm K, Rengo J, Naud S,
Priest JS, Ades PA. Clinical and demographic trends in
cardiac rehabilitation: 1996-2015. J Cardiopul Rehabil Prev.
2019;39(4):266-73.  doi:10.1097/hcr.0000000000000390.
PubMed PMID: 01273116-201907000-00008

Mezzani A, Hamm LF, Jones AM, McBride PE, Moholdt T,
Stone JA, Urhausen A, Williams MA; European Association
for Cardiovascular Prevention and Rehabilitation; American
Association of Cardiovascular and Pulmonary Rehabilitation;
Canadian Association of Cardiac Rehabilitation. Aerobic
exercise intensity assessment and prescription in cardiac
rehabilitation: a joint position statement of the European
Association for Cardiovascular Prevention and Rehabilitation,
the American Association of Cardiovascular and Pulmonary
Rehabilitation, and the Canadian Association of Cardiac
Rehabilitation. J Cardiopulm Rehabil Prev. 2012;32(6):327—
50. doi:10.1097/HCR.0b013e3182757050. PubMed PMID:
23103476

Pack QR, Shea M, Brawner CA, Headley S, Hutchinson J,
Madera H, Keteyian SJ. Exercise prescription methods and
attitudes in cardiac rehabilitation: a national survey
[published online ahead of print February 18, 2022]. J
Cardiopulm Rehabil Prev. 2022;42(5):359-65. doi:10.1097/
hcr.0000000000000680. PubMed PMID: 35185145

Gibbons RJ, Balady GJ, Bricker JT, Chaitman BR, Fletcher
GF, Froelicher VF, Mark DB, McCallister BD, Mooss AN,

'§§920y UadQ BIA L0-90-GZ0Z 1e /woo Aioyoeignd-pold-swid-yiewlssiem-jpd-awiid//:sdiy wouy papeojumoq



CEP ROLES & RESPONSIBILTIES 45

28.

O’Reilly MG, Winters WL, Gibbons RJ, Antman EM, Alpert
JS, Faxon DP, Fuster V, Gregoratos G, Hiratzka LF, Jacobs
AK, Russell RO, Smith SC. ACC/AHA 2002 guideline update
for exercise testing: summary article. A report of the American
College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Committee to Update the 1997
Exercise Testing Guidelines) [published online ahead of print
October 24, 2002]. J Am Coll Cardiol. 2002;40(8):1531-40.
PubMed PMID: 12392846

Balady GJ, Arena R, Sietsema K, Myers J, Coke L, Fletcher
GF, Forman D, Franklin B, Guazzi M, Gulati M, Keteyian SJ,
Lavie CJ, Macko R, Mancini D, Milani RV, American Heart

29.

Association Exercise, Cardiac Rehabilitation, and Prevention
Committee of the Council on Clinical Cardiology; Council on
Epidemiology and Prevention; Council on Peripheral Vascular
Disease; Interdisciplinary Council on Quality of Care and
Outcomes Research. Clinician’s Guide to cardiopulmonary
exercise testing in adults: a scientific statement from the
American Heart Association. Circulation. 2010;122(2):191—
225. doi:10.1161/CIR.0b013e3181e52e69. PubMed PMID:
20585013

Eickhoff-Shemek JA, Zabawa B, Fenaroli P. Law for fitness
managers and exercise professionals. Parrish: Fitness Law
Academy, LLC; 2020.

HOJYV3IS3™ TVNIORIO

'§8920y UadQ BIA L0-90-GZ0Z e /woo Aioyoeignd-pold-swid-yiewlsaiem-jpd-awid/:sdiy wouy papeojumd



