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INTRODUCTION

The professional clinical exercise physiologist (CEP) has
played a prominent and evolving role in delivering safe and
efficacious exercise interventions aimed at improving
numerous aspects of health, such as (a) cardiorespiratory and
muscular fitness; (b) quality of life; (c) metabolic health; (d)
reducing the risk of future adverse events; and (e) facilitat-
ing the long-term adoption of healthy lifestyle characteristics
in individuals under their care, from those who are appar-
ently healthy to those at risk for developing one or more
chronic health conditions to patient populations with a con-
firmed diagnosis. The development of the profession in the
1960s and its vast expansion in the 1970s primarily focused
on delivering physical activity interventions to those with
cardiovascular (1) and/or pulmonary diseases (2). CEPs
have also significantly contributed to uncovering the clinical
use of exercise testing, in particular expanding the use of the
gold standard approach in both clinical and research settings
(i.e., cardiopulmonary exercise testing) (3—6). The work by
CEPs significantly contributed to cardiorespiratory fitness
being endorsed as a vital sign by the American Heart Asso-
ciation (7). Although a consistently growing body of scien-
tific literature has highlighted the health benefits of aerobic
and strength training in populations previously considered
too frail (e.g., cancer, chronic kidney disease, human immu-
nodeficiency virus), the predominant area of employment
for CEPs remains in cardiopulmonary rehabilitation and
exercise testing facilities (8) even though it is evident that

exercise interventions should be formally employed across
virtually all clinical populations. While the explanatory rea-
sons for these observations are likely multifactorial, a promi-
nent factor relates to a heavier emphasis placed on preparing
CEP students to work in cardiopulmonary rehabilitation
settings. Even within cardiopulmonary rehabilitation pro-
grams, it is apparent that the employment opportunities for
recently graduated CEP students are becoming more com-
petitive, particularly when considering that facilities have
been shown to often prefer hiring nurses because of their
extensive professional training to care for chronic disease
patients in clinical settings (9).

While there are many strategies that can and should be
employed to reverse these growing trends, our group recently
proposed to elevate the clinical preparation of the CEP by
creating a professional doctorate in clinical exercise physiol-
ogy (DCEP), adopting the trend of other allied health profes-
sions, including physical and occupational therapy as well as
nursing. Primary goals of the DCEP are to: (a) promote
autonomy within the CEP scope of practice, similar to other
allied health professionals; (b) produce highly qualified and
competitive candidates for professional roles; and (c)
enhance didactic and experiential training in order to expand
the patient populations CEPs care for (10).

For the purposes of appreciating the proposed model, it
is important to stress the distinction between the research-
based doctorate (i.e., PhD) and the professional doctorate,
the latter of which describes the proposed DCEP. Whereas a
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PhD graduate program prepares students to conduct research
studies aimed at advancing the body of knowledge in an area
of interest and effectively communicate findings through
manuscripts and oral presentations, the professional doctor-
ate is intended, through didactic and laboratory training fol-
lowed by supervised clinical experiences, to prepare profes-
sionals to work in various clinical settings (i.c., generalist).
This paper will outline the rationale, conceptualization, and
structure of the DCEP model, with the primary aim of gar-
nering support for taking this step to ensure sustainability
and success of the CEP profession moving forward.

RATIONALE FOR DEVELOPING A DCEP MODEL

The demand for trained professionals to deliver safe and
effective exercise interventions in the clinical setting has
consistently grown because of the high prevalence of heart
disease in the United States (11), coupled with a growing
number of health care institutions recognizing the multifac-
eted benefits associated with structured exercise interven-
tions (12). This demand has become accentuated by the
troubling rise of multimorbidity (diagnosis of >2 chronic
conditions) in the United States, with over three-quarters of
adults >65 years of age fitting this classification (13). Man-
aging numerous conditions, such as cardiovascular disease,
diabetes, chronic kidney disease, history of stroke, and
active cancer treatment, complicates the delivery and super-
vision of exercise interventions by requiring a greater under-
standing of the safety precautions, clinical management of
each condition, and interactions among conditions. Accord-
ingly, administrators of exercise-based programs may prefer
hiring allied health professionals with an in-depth clinical
understanding of complex clinical conditions (9). In fact, a
survey of cardiac rehabilitation programs across the country
demonstrated that on average, 38% of the staff delivering
exercise services was made up of nurses, whereas only 28%
were CEPs (14). It has also been noted that 12 (36%) of 33
surveyed cardiac rehabilitation facilities in the mid-Atlantic
region preferred hiring registered nurses over CEPs, whereas
only 4 (12%) programs preferred hiring CEPs over regis-
tered nurses. Managers commonly reported that their prefer-
ence in hiring nurses was because of their perception that
nurses possess stronger clinical skills (i.e., examination and
intervention skills), a deeper understanding of clinical con-
ditions, and the notion that CEPs do not have enough clinical
training (9). This is particularly concerning for the field of
CEP considering that CEPs are supposed to be trained to
deliver exercise interventions to patients with chronic condi-
tions, thus indicating that current CEP training models are
becoming obsolete. Existing graduate-level CEP programs
commonly occur over the course of 1 to 2 years, with many
requiring students to complete a thesis or research project.
This effectively reduces the amount of time and attention
that could have otherwise been directed toward taking clini-
cal coursework and building valuable tangible skills during
rotations across clinical settings that extend beyond cardio-
pulmonary rehabilitation. Therefore, to adequately prepare
students passionate about pursuing a clinical career, it is time

for the profession and universities to reimagine the training
model with the ultimate goal of increasing didactic and prac-
tical opportunities at rigorous levels.

DCEP EDUCATIONAL MODEL

It should first be recognized that numerous graduate pro-
grams have produced generations of effective practitioners
that have aided in the physical rehabilitation of patients
while reducing the risk of future events in those with
chronic health conditions. However, the trends in worsen-
ing patient health and potential decline of the CEP’s pro-
fessional autonomy among the allied health professions
indicates that the professional preparation of CEPs must be
reimagined and elevated similar to what other groups have
accomplished (e.g., Doctor of Physical Therapy, Doctor of
Occupational Therapy, Doctor of Pharmacy) in order to
meet the demands of the evolving clinical landscape.
Accordingly, the proposed professional DCEP model
should build upon the training students receive during their
master’s program and deliver rigorous didactic and practi-
cal education covering the clinical management of patients
with complex health conditions that are not comprehen-
sively reviewed within most CEP programs. This model is
presented in detail in our recent publication (10). Briefly,
we propose that the professional DCEP model focus almost
entirely on the student’s development as a clinical practi-
tioner with 1 to 2 years of didactic course work, at least 1
year of clinical rotations, and the successful completion of
a capstone project that affords students the opportunity to
understand basic research methods and their translation to
clinical practice without the expectations of completing a
thesis. This proposed structure will therefore allow stu-
dents to capitalize on numerous learning opportunities
geared to prepare them for a career as a CEP.

In conceptualizing the structure and the curriculum for
the proposed program at the University of Illinois at Chicago
(10), a review of existing master’s programs was conducted
to determine clinical content areas typically not covered.
This process revealed graduate programs placing a primary
emphasis on delivering didactic and practical training in the
area of cardiopulmonary diseases, electrocardiogram inter-
pretation, exercise testing, and prescription. Accordingly,
students were mainly trained to obtain the American College
of Sports Medicine’s (ACSM) Certified CEP credential with
little to no emphasis on preparing for careers in exercise
rehabilitation programs outside of cardiopulmonary reha-
bilitation or obtaining other specialty certifications available
through ACSM (i.e., Certified Cancer Exercise Trainer,
Certified Inclusive Fitness Trainer) and other organizations.
Therefore, it is not surprising that a large portion of primary
work settings for CEPs are in cardiac rehabilitation (43%),
with fewer in cardiovascular exercise stress testing (8%),
pulmonary rehabilitation (2%), bariatric exercise programs
(2%), and cancer rehabilitation (<1%) (8). Noting these
skewed work placement distributions and largely singular
cardiopulmonary focus of current graduate level programs,
we believe future DCEP programs should include course
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work and clinical rotations that prepare students to also
become Certified Cancer Exercise Trainers and Certified
Inclusive Fitness Trainers. Moreover, large national and
global surveillance studies have revealed a sobering rise in
the prevalence of diabetes (15). To combat these trends, the
use of Certified Diabetes Educators has been promoted by
the American Heart Association (16), and recently ACSM
Certified CEPs have been included within the list of practi-
tioners eligible to become and practice as Certified Diabetes
Educators. Given the high prevalence of patients with diabe-
tes in exercise programs delivered by CEPs (17), DCEP
programs should provide offerings for students to build the
theoretical foundations of delivering diabetes self-manage-
ment strategies to patients while affording opportunities to
accumulate practical hours necessary for eventually sitting
for the Certified Diabetes Educator exam. At a minimum,
these additional areas of clinical training should be a part of
the standard offerings within future DCEP programs, while,
through an elective course portfolio, allowing flexibility for
programs to provide training in areas of their choosing to fit
the demands of their region. For instance, the proposed
DCEP program at our institution will include didactic and
practical training for students to become Registered Diag-
nostic Cardiac Sonographers. Acquiring this training will
expand the skillset of aspiring professional CEPs, effectively
increasing the continuum of care that can be provided by the
CEP, which may translate to increased employment
opportunities.

Under the traditional master’s level preparation of
CEPs, students commonly complete an introductory seminar
course that reviews the professional responsibilities of an
employee working in cardiac rehabilitation and/or pulmo-
nary rehabilitation settings. Topics may include different
phases of cardiac/pulmonary rehabilitation and qualifying
diagnoses, appropriate documentation of patients’ initial
treatment plans and follow-up assessments, understanding
insurance practices at an introductory level, and basics of
program design. However, many programs do not offer a
high level of training that builds strong foundations in lead-
ership, personnel management, marketing, business models,
or program development. Many of these professional skills
are instead acquired on the job over the course of a career.
For this reason, the professional DCEP program will offer a
series of professional development courses that prepare stu-
dents to be effective leaders, (i.e., program managers) that
understand the importance of ensuring financial stability of
clinical services as well as garner the ability to become per-
suasive advocates of services provided by CEPs. Acquiring
these professional traits across a generation of CEPs will
facilitate the effort of expanding professional opportunities
and clinical offerings.

INITIAL PERSPECTIVES AND FUTURE DIRECTIONS

To gauge the initial perspectives of the proposed DCEP pro-
gram, we developed and distributed a short survey to stu-
dents and cardiopulmonary rehabilitation managers. In both
surveys, a short description of the didactic and practical
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FIGURE 1. Proportion of students (MS, n = 70 and PhD, n = 9) and
recently hired clinical exercise physiologist (CEP) professionals
(n = 23) expressing interest in enrolling in a Doctor of Clinical
Exercise Physiology program if it existed.

Proportion of Respondents

training opportunities as well as the anticipated skillset of
graduating students were provided in both surveys. As stu-
dent recruitment would occur nationwide, we distributed
surveys to master’s level CEP programs in Delaware, Illi-
nois, Indiana, Massachusetts, Maryland, North Carolina,
North Dakota, Ohio, Oregon, Pennsylvania, Virginia, Wis-
consin, and Wyoming. Among the 102 respondents, 70 were
active master’s students, 9 were PhD students, and 23 stu-
dents had recently started working in professional CEP posi-
tion at the time the survey was distributed. Upon asking
whether students would be interested in continuing their
education and enrolling in a DCEP program, 80%, 78%, and
65%, respectively, responded yes (Figure 1), with a smaller
portion responding no (7%, 11%, and 13%, respectively) or
unsure (13%, 11%, and 22%, respectively). The program
manager survey was sent to cardiopulmonary programs in
Illinois, as our primary interests were assessing employers
within Illinois. A total of 21 program managers replied, with
the majority (n = 19) hiring both CEPs and nurses. When
asked if managers would be more inclined to hire a DCEP
over a master’s prepared CEP, 13 (62%) responded that they
would, demonstrating that the DCEP would be a more attrac-
tive hire in a majority of facilities when considering their
theoretically extensive clinical preparation and skillset over
a traditionally prepared master’s candidate. Although a more
expansive survey is required to accumulate perspectives of
enrolling in a DCEP program or hiring a DCEP, these initial
surveys present favorable perceptions of moving toward a
DCEP model.

Lastly, it is important to acknowledge that developing
and transitioning programs to the DCEP model will be a
multiyear process, similar to the transition that occurred in
physical therapy. In the proposed DCEP program at the Uni-
versity of Illinois at Chicago, applicants will be required to
have obtained a master’s degree from a program that offered
standard clinical exercise physiology courses (e.g., advanced
exercise physiology, exercise testing and prescription, EKG
interpretation) and have obtained experience working in
cardiopulmonary rehabilitation programs or other programs
that implement exercise interventions in patients with
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chronic diseases. These students will then complete the addi-
tional coursework, clinical rotations, and program criteria
over a period of 1 to 2 years to fulfill the expectations of the
DCEP program. As partnering universities adopt and/or
express interest in moving toward the DCEP model, key
stakeholders in this effort and organizations representing
CEPs will need to work toward a standardization of pro-
grams, similar to the Doctor of Physical Therapy and Doctor
of Occupational Therapy.

To summarize, the primary goals of creating DCEP
programs are to (a) expand the clinical preparation of CEPs
through rigorous didactic and clinical rotations in order to
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