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An‘ ask Group 298: Recommendations on Certificate Program /

Iternative Pathway Candidate Education and Training

Abstractm

Entry into téé of clinical medical physics is most commonly accomplished through the
compl ommission on Accreditation of Medical Physics Educational Programs
(CAMPERy-accredited graduate and residency program. To allow a mechanism to bring

valuable € ise from other disciplines into clinical practice in medical physics, an

“alternativ ay” approach was also established. To ensure those trainees who have

completei a doctoral degree in physics or a related discipline have the appropriate

backngidactic training in medical physics, certificate programs and a CAMPEP-

accreditation prjess for these programs were initiated. However, medical physics-specific
didactic, researchy and clinical exposure of those entering medical physics residencies from
these ¢ programs is often comparatively modest when evaluated against individuals

holding Masters and/or Doctoral degrees in CAMPEP-accredited graduate programs.
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In 2016, the AAPM approved the formation of Task Group #298, “Alternative Pathway

2

Candidate Education and Training.

published mmendations for alternative pathway candidates and developing

recommer& the appropriate education and training of these candidates. This
N

manuscn;!ls a summary of the AAPM Task Group 298 report.

The Task Group was charged with reviewing previous

L P@BLE:
MWysics is a profession requiring a broad skill set. Moreover, it has long been
recognize readth in the educational background of those entering our profession

u

enhances contributions to the medical community. However, the increasing complexity of

clinical d within the respective subfields of medical physics has led to additional

1

emphasis on standardization of the underlying training, e.g., Paliwal et al. [1].

d

Therefore, a trade-off must exist between depth and breadth of training relative to the quality

of standard pr e and the capacity to innovate, respectively. Appropriate depth of training

M

for gr undamental to the successful practice of medical physics. Hence, the

standardiz@ition of trainee background prior to medical physics graduate training results in

[

more unif n the preparation of these graduates (for example, see the Commission on

0

Accreditatt Medical Physics Education Programs [CAMPEP] Standards for

Accreditation of Graduate [2] and Residency [3] Educational Programs in Medical Physics).

h

Howev

[

d standardization carries a risk that we restrict our graduates to thinking

“inside the boR” potentially limiting and compromising research and innovation.

€

Furthermore, lectual diversity in background training is beneficial due to the array of

comple s associated with our profession. Such diversity enhances our ability to

A

discover, innovate, translate, and implement future advances in current practice domains as

well as emerging domains.
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The current CAMPEP accreditation standards for graduate training in medical physics
require a strong foundation in basic physics [2]. Recently, there has been significant
discussion oadening the recommended preparation of entrants into medical physics
educationaa enhance the role of the medical physicist in the clinical setting, as well
as to pr-ep ments for other potential career paths (e.g., academia, industry, government).
Current edgeatiggal prerequisites for entrants into accredited graduate programs are provided
in the CAmccreditation standards [2]. The “alternative pathway” into the profession, as
describede Group (TG)133 [4] and AAPM Report 197S [5], and modified by
CAMPEP 1o y allow doctoral degree holders [2], has traditionally represented a
mechanism inging valuable expertise from other disciplines into medical physics. The
“certiﬁcatﬂm” was envisioned as a means to formalize the medical physics didactic
training fmntrants to ensure a common initial starting point, and to allow graduates to
succeedyd idency training. AAPM Report #197S [5] recommends six core topics as a
minimum re ent for such programs. However, medical physics-specific didactic,
research, and clinical exposure of those entering a medical physics residency from these
certiﬁcategrograms is often comparatively modest when evaluated against individuals

holding \V@nd/or Doctoral degrees in CAMPEP-accredited medical physics programs.

In addition, PEP allows two core topics to be covered as remedial education during a

medical Hg;ics residency [3], thus further lowering the required pre-residency preparation of

these el’#

Sinproval of AAPM Report #1978 [5] and the subsequent implementation of
certific rams, a number of questions have arisen regarding preparation of medical

physics traineeSWithin this alternative pathway as summarized in the following list.
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e Have the educational requirements for alternative pathway candidate’s entry
into clinical training programs been adequately defined? That is, are the core

ements specified in AAPM Report #197S sufficient?

t environment should certificate programs exist?

Ipt

Can a trainee gain adequate clinical exposure and professional understanding

ugh training in a certificate program?

G

online training is acceptable, in which format should it be delivered (e.g.,

S

-recorded lectures, virtual classrooms), and for which courses? As an

example, this question was particularly relevant during the initial 6 — 12

U

ths of the COVID-19 pandemic.

n

uld a trainee be permitted to concurrently complete a non-CAMPEP-

redited PhD and certificate program?

d

are we evaluating the potential success of the certificate program in

rmalizing the alternative pathway, in preparing alternative pathway

V]

candidates for entry into the profession, and ultimately in contributing to

[

ancements in the science and clinical application of medical physics?

is approach consistent with attracting the best possible scientists to our

Q

d?

n

uld the alternative pathway be expanded, contracted, or remain at its

{

current capacity?

ask Group #298, “Task Group on Alternative Pathway Candidate Education

ining,” was established to review previous recommendations for alternative

AU

pathway candidates and to provide recommendations on how to optimize the practical
implementation of the alternative pathway in the interest of both our profession and

potential future entrants into it.
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II. INTRODUCTION:

M benefits of preserving a diverse array of backgrounds within medical
physics is@held sentiment within the field of medical physics, a well-defined and
accredifedgtiaining pathway for those seeking entry into clinical medical physics is necessary.
When thehan Board of Radiology (ABR) first announced the 2012/2014 initiative,
which wa§, strongly supported by the AAPM due to concerns regarding the board passing
rates, it rgfftri entry into the medical physics ABR certification pathway to candidates
enrolled i%EP-accredited programs [6]. In response, the AAPM published AAPM
Report 19 d TG-133 [4], and CAMPEP established standards [2] and policies [7] for

accreditat!n of certificate programs. The goal of CAMPEP-accredited certificate programs

is, at a mm, to equip alternative pathway applicants with a graduate level medical

physics di ducation required by CAMPEP. As of July 2022, there are 30 accredited

certifica ams.
ing to CAMPEP standards [2] and policies [7], students enrolling in a

certificate srogram 1) shall have a strong background in basic physics and ii) must hold a PhD

in physics ed discipline prior to matriculating into the program. In the absence of an

undergrad @ praduate degree in physics, the student must have the equivalent of a minor

in physfﬁcate program must address the following six core topics [5]:

iological Physics and Dosimetry

2. R;iation Protection and Radiation Safety

damentals of Imaging in Medicine
. iobiology

5. Anatomy and Physiology

6. Radiation Therapy Physics
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Currently, certificate programs can reside in one of two settings. The certificate
program may be contained within a CAMPEP-accredited graduate program. As of July 2022,
approxima!ﬁi % of certificate programs (25 of 30) follow this structure. The accreditation

process fi ogram requires i) a listing of the specific courses within the accredited

0
graduatg Wn that sufficiently address the six core topics listed above, and ii) an
attestation 4o e graduate Program Director that the courses reviewed for accreditation of
the gradua gram are the same as those used for the certificate program. The second
current seftig@ igyto house the certificate program within a CAMPEP-accredited residency
program t@sociated with a higher education institution, even if that institution does not
offer a me&ysics graduate program. For this option, the accreditation process requires

completio

core topiressed with detailed descriptions of the courses offered. Normally a site

graduate application template by the program to demonstrate that the six

red to evaluate the courses, to seek input from existing or potential students

, and to review teaching faculty and the educational environment.

Association of a certificate program with a residency might allow, for example, an institution
to admit SED graduates from other disciplines of physics, to prepare them through the
didactic c@e training, and then to consider them for their own residency training

program.

gsupport of the alternative pathway through accredited certificate programs
has been well adopted within medical physics, several concerns have arisen over

the past y rding structure and delivery of certificate programs, described below.

h CAMPEP standard 7.4 states that all students, including those in certificate
programs, “shall have access to appropriate clinical and research facilities and the program
shall demonstrate that clinical facilities and equipment are used in the teaching of practical

aspects of core topics” [2], one may still question whether certificate students have largely
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the same exposure since the six core topics often do not include significant hands-on
laboratory and experiential learning. A possible consequence of this scenario is that a
certificate- ed graduate could subsequently enter a residency training program without
in-personﬁ with imaging or radiation therapy equipment or instrumentation, for
example. ghls situation would be particularly acute in the case of online certificate programs

if the studw isolated from these resources for the duration of the program.

Angxample of graduate standards waived for certificate students are attendance and

S

participatioft at €onferences, seminars, and journal clubs to allow “students to practice their

3

presentation and @ral communication skills,” as well as a set of 24 curricular standards under

the headi rofessionalism, leadership, and ethics. These exceptions are, in fact, in

1

keeping with the requirement for addressing only the six curricular areas listed above. With

d

regard to nalism and ethics topics, the CAMPEP standards [2] indicate that although
these t ould be introduced in graduate educational programs, they are anticipated to be

covere ater detail over the course of residency training.

M

Angther potential concern relates to the timing of certificate admission and

I"

completion e coursework. While the original intention of the certificate program was to

O

provide a into the medical physics profession for PhD graduates from non-medical

physics spcializations of physics, the expectation was—and the requirement remains—that

h

those eptdi ertificate program already hold doctoral degrees. Some institutions have

t

advocated owing concurrent enrollment in certificate courses with a non-medical

U

physics doctoraly program, which is not permitted according to current CAMPEP

require ], as this could result in awarding the certificate before or coincident with a

A

non-CAMPEP doctoral degree.
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III. CURRENT STATUS OF CERTIFICATE PROGRAMS /

AiTE SYATIVE PATHWAY CANDIDATES

In were a total of 111 applicants and 62 enrollees in certificate programs

[8]. Ofmthesemmatriculated, a total of 43 completed the certificate program requirements,
which is ately 39% higher than the average matriculation rate in previous years
(2014-20 ummary of the destination of graduates from certificate programs is

provided ml. Figure 1 illustrates trends in the number of applicants, students enrolled,

and studerjating each year.

Objective cvaluation of the success of the alternative pathway is challenging but the
ABR cel’tﬁe examination represents one potentially relevant metric. Since the quality
ofa candimrformance on parts 2 and 3 of the ABR exam should be largely determined
by thei i training, a review of the ABR part 1 pass rates may provide insight into the
relative pre ess of alternative pathway candidates for entry into residency programs,
which could then be used to help drive program improvements. Pass rate data from the 2016-
2022 AB l&art 1 exams were compared between those who graduated from a certificate and
those Wh@ [9, 10]. (The 2018 exam was not included due to an abnormality in the
exam.) For these five years, 72/145 (50%) certificate candidates passed the exam, while
551/89 0 n-certificate candidates (i.e., candidates from CAMPEP accredited medical
physicsMrograms) passed the exam. While this difference is statistically significant
(p = 0.00@ a T-test for proportion), it is unclear whether this is associated with
characteristj the certificate pathway itself (e.g., length of time in medical physics
graduate s tent of medical physics coursework, or some other aspect of the nature of
the certificate program structure) or with characteristics of individual applicants and/or

programs that may have affected the overall result. Therefore, it should be clear that one
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cannot make inferences from these data about either the certificate pathway itself or about
any individual program. We encourage individual programs to evaluate their own pass rate

data and en e CAMPEP to evaluate this aspect of program performance.

Beginning 1 2019, CAMPEP included a question on the academic background (i.e.,
Beginning q g (
physics, eWg (nuclear, biomedical, electrical), biophysics, applied physics, chemistry,

mathemati€s, othBr) of newly accepted students in their annual graduate program evaluation

G

to help prmsight from those in certificate programs. However, with several years of
data, one cafinot’discern whether the intent of allowing the alternative pathway as expressed

in the introductighl of this document is being achieved (see Tables 2 and 3). Ideally, bringing

U

individua e field with a different background and knowledge base can infuse the field

an

with new 1nsights, ideas, and perspectives.

IV.S

the feedback provided by residency program directors and others associated

\

with the education of medical physicists, this task group was asked to address several
concerns e after the writing of AAPM Report 197S. The concerns are delineated

below in §IV.6. The task group deliberated on these concerns and proposes the

or

following endations.

N

IV.1 Determinegwhether the educational requirements stated in AAPM Report 197S

¢

were sufi whether there were educational components that need to be added.

u

Task Gro commendation. Certificate programs shall include professionalism,

leadership; ethics as a component within their core curriculum as specified in AAPM

A

Report 365 [11]. Further review of the didactic requirements for alternative pathway
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candidates are currently underway by the Working Group on Medical Physics Graduate

Education Program Curriculum and are expected to be included in AAPM Report No. 365.

I

IV.2 Ass t certificate programs are delivered within a suitable academic

environment with appropriate academic resources.
[ ]

I
Task Gr ommendation. We recommend that certificate programs should reside
within a -accredited graduate program. Certificate programs may also reside in an
institutiorm CAMPEP-accredited residency program, provided there is a strong

affiliation d support from an accredited college or university, and that the program

instructor culty appointments within that academic institution.

Iv.3 Achperceived lack of clinical exposure and professional understanding

during tnmug of certificate program students.

Task Recommendation. Certificate programs shall include exposure to clinical
applica@@fs of didactic material within the core curriculum as specified in Section II of this
report.

IV.4 Addr, cerns with online delivery of certificate program content.

Task Gro mmendation. On-line delivery of core curriculum material should follow
the gui the accredited college or university, but the type and amount of material

offered on®line should be judiciously evaluated. A minimum level of in-person instruction (>

0%) 1s recommghded to assure the certificate student receives exposure to experiential,

U

clinical i ysics.

IV.5 Address the issue of a student concurrently pursuing the completion of a non-

CAMPEP-accredited PhD and a certificate program.
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Task Group Recommendation. We recommend that students enrolled in a certificate
program should have a terminal PhD degree in physics or related field, consistent with the

CAMPEP sﬁrds and policies as of the submission of this report (July 2022). Moreover, it

is not acc student to be enrolled in a non-medical physics PhD and enrolled in a
certlﬁcatesrogram at the same time [2]. Training in Medical Physics requires focus on
medical phgsicegcontent, and should not be mixed with and potentially distracted by non-
medical-ph training.  Further, a pathway allowing concurrent enrollment would
undermin digal physics graduate programs and those students that have pursued the
Medical PhysicSyMasters and/or Doctoral degree(s). Additionally, allowing concurrent
enrollmenﬂ circumvent the current alternative pathway and the rationale for this

pathway. re, we recommend that concurrent enrollment in a non-CAMPEP PhD

program zmﬁcal physics certificate program should not be allowed.

whether certificate programs are meeting their goal of adequately

ividuals for entry into medical physics residency programs.

Task Grgp Recommendation. We recommend follow-up investigations and surveys to
determine ccess of the certificate program initiative. As the certificate program is
explicitly d to provide a mechanism for preparation for an accredited residency
trainingmﬂ evaluations of such programs should include, at a minimum, the success

rate inWaduates into these positions. Additional evaluations should include an

assessmemcertiﬁcate program’s success in meeting the stated goals of their program.
Programs shouldgrequest ABR part 1 data for their certificate and graduate students and
reside@paﬁson and evaluation of trends. Consistent with CAMPEP’s graduate
standards, we recommend programs post the subsequent positions of their graduates (e.g.,

residency, industry, etc.) on their program’s website for transparency [2].
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Although we cannot currently comment on whether the alternative pathway approach will
attract the best possible scientists to our field, or whether we need to adjust the number of

monitor a alternative pathway programs and the successes/accomplishments of

certificate ﬂwe hope these questions can be addressed in the future by continuing to

. — o
their gradmates (e.g., publications, patents, grants, etc.). Further, we acknowledge that there
may be otwions that address the concerns discussed in this report, which may result in

changes in ¢ recommendations of certificate program / alternative pathway candidate

education w\ing.
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Table Ca‘tions:’

Table 1. wy of the destination of certificate program graduates [8]. Note, this does

not includS@m a program that has closed to new enrollment.

Table 2. background of students entering graduate as reported by program

directors i AMPEP annual report [8].

Table 3. Am background of students entering certificate programs as reported by

program rs in their CAMPEP annual report [8].

Figure CL

Figure 1.

number oSralnees enrolled and graduating from certificate programs.

time trends in the number of applicants to certificate programs and the

O

Aut
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Table 1. A summary of the destination of certificate program graduates [8]. Note, this does

not include data from a program that has closed to new enrollment.

H
Junior Non- Position Still
% Entered MP MP in Seeking
Residency Position | Position | Academia | Position | Other

Year RT DI

2012 ‘ 3 ’ 1 0 0 - 0 0 0
2013 7 0 0 - 0 0 1
2014 % 10 0 3 1 3 2 5
2015 17 1 0 0 1 2 1
2016 3 11 1 1 1 2 4 1
2017 38 12 1 3 0 4 0 5
2018 15 3 3 0 6 2 1
2019 E 27 4 3 1 7 2 1
2020 18 0 2 1 7 1 1
2021 25 4 5 2 7 0 0

diation Therapy; DI = Diagnostic Imaging; MP = Medical Physics

]

Table

directors in their CAMPEP annual report [8].

[

emic background of students entering graduate as reported by program

Discipline
Engineering
Applied
Year Physics | Nuclear | Biomedical | Electrical | Chemistry | Mathematics | Other
2019 12 16 3 15
2020 12 13 9
2021 13 17 12 2 7 40
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Table 3. Academic background of students entering certificate programs as reported by

program directors in their CAMPEP annual report [8].

T

Discipline
Engineering
Applied
Year |™Bhysice lophysics | Physics | Nuclear | Biomedical | Electrical | Chemistry | Mathematics | Other
2019 3 6 7 2 5
2020 1 5 2 6 3 11
2021 4 3 2 7 3 1 1 7
I
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Figure <§@ and time trends in the number of applicants to certificate programs and the

number of trainees enrolled and graduating from certificate programs.
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