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OVERVIEW

Persons entering the practice of medical physics today ar
more likely to have graduated from a graduate program ir
medical physics than from a traditional physics graduate pro
gram. Some might say this is a good trend because enterir
physicists have a greater knowledge of the practice of medi
cal physics. Others might say that to be a good medica
physicist, one must first be a good physicist, and a gradua
degree in traditional physics helps ensure the latter. The
would claim that knowledge about the practice of medica
physics can be acquired during postgraduate residency trai

ion 8 November 2003; published 6 Apiil 2004

Arguing against the Proposi-
tion is David W. O. Rogers,
Ph.D. Dr. Rogers has just
taken up the Canada Research
Chair in Medical Physics in
the Physics Department of
Carleton University. He has
been part of the graduate pro-
gram in Medical Physics at
Carleton since 1986. Previ-
ously he worked at the Na-
tional Research Council of
Canada where he headed the

]

ing. These opposing points of view are debated in thi§gnizing Radiation Standards group since 1985. His research

month’s Point Counterpoint.

Arguing for the Proposition is
Ervin B. Podgorsak, Ph.D. Dr.
Podgorsak graduated in phys-
ics from the University of
Ljubljana in Slovenia in 1968
and then obtained his M.Sc.
and Ph.D. degrees in Physics
from the University of Wis-
consin in Madison. During
1973-74 he held a post-
doctoral fellowship at the On-
tario Cancer Institute in Tor-
onto. Since 1975 he has been
employed at McGill University in Montreal, where he cur-
rently holds positions of Professor of Medical Physics, Di-
rector of the Medical Physics Unit in the Faculty of Medi-

is centered around radiation dosimetry-related measurement
standards, clinical dosimetry protocols and the development
and application of Monte Carlo techniques to medical phys-
ics problems.

FOR THE PROPOSITION: Ervin Podgorsak, Ph.D.
Opening Statement

During the past two decades medical physics has under-
gone a tremendous evolution, progressing from a branch of
science on the fringes of physics into an important main-
stream discipline that can now be placed on an equal footing
with other more traditional branches of physics. To be pro-
ductive in any of the traditional specialties of modern phys-
ics, physicists must not only possess a solid knowledge of
general physics and science, but also a rigorous didactic
graduate training in the specialty.

Many believe that medical physics is exempt from the

cine, and Director of the Medical Physics Department at theequirement of didactic M.Sc. or Ph.D. training in medical

McGill University Health Centre. He is board certified by the
CCPM and the ABMP.
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physics, and prefer a model in which physicists with a gradu-
ate degree in a “straight” physics discipline can become a
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medical physicist through on-the-job academic and clinicaklements: a physicist's approach to problem solving and hav-
training in medical physics. For practical reasons, this aping research experience. He then points out that these two
proach was historically the standard path to entering thelements can be obtained by progressing through a B.Sc.
medical physics profession. Now, however, this entry modetlegree in physics to a graduate degree in any traditional
should be discouraged in favor of a model that provides ghysics discipline. However, Dr. Rogers ignores one addi-

well-defined and rigorous four-step progression to becomingional essential element of medical physics education: having
a qualified medical physicist. The four steps are: the basic knowledge of all aspects of medical physics and a
rudimentary knowledge of fields related to medicine such as
anatomy and biology. Today, this knowledge is best attained
"rom a well-structured academic graduate program in medi-

cal physics, rather than from on the job experience while

working as a medical physicist.

Dr. Rogers points out that AAPM awards generally go to
those who have come into medical physics from other
branches of physics. This, of course, does not prove that
coming into medical physics from elsewhere is better or even
equivalent to coming from a graduate program in medical
Physics (ABMP), Canadian College of Physicists in physics._ It only _highlights_ t_he fact that the award_ recipienFs
Medicine (CCPM)). are senior medical physicists who entgred medical ph;_/5|cs

years ago from other branches of physics. In the past, didac-

The sophistication of modern medical physics, as well aéic medical physics programs did not exist and medical phys-

the complexity of the technologies applied to diagnosis andcS @nd technology were far less sophisticated than today. |
treatment of human disease by radiation, demand this strif2rédict that AAPM awards in the not-too-distant future will
gent approach to becoming a member of the medical physic%tart_ shifting _to medical physicists educated in dedicated
profession. On-the-job training simply does not provide, withMedical physics graduate programs. o

the same degree of efficiency and quality, the depth and Organizations offering medical physics certifications al-

breadth of knowledge required of physicists entering thdeady recognize the importance of academic as well as clini-
medical physics profession today. cal training in medical physics by insisting on a broad basic

Pioneers and early workers in medical physics came fronnoWledge of medical physics during various components of

traditional branches of physics such as nuclear physics, highi’® €xamination process. This basic knowledge is difficult,
energy physics, solid-state physics, etc. By chance theglthough, as Dr. Rogers_pomts put,_ not |mpos_3|ble, to _al_ttam
ended up working in nuclear medicine, radiology or radio-On the job where one is heavily involved with acquiring

therapy, and developed the necessary skills and knowledddinical experience and providing service to patients. Of
through on-the-job training. In addition to clinical work, they cOUrse, a physicist trained in another branch of physics can
also promoted medical physics as a science as well as become a medical physicist; the transition is not trivial, how-
profession, and developed graduate medical physics educ&Ye" and is far Ies§ efflcpnt than coming from an aC(_:redlted
tional programs, first through special medical physicsgraduate program in medical physics, cross-fertilization and

courses offered as electives in physics departments, and laf@{V€rsity of backgrounds notwithstanding.
through independent, well-structured medical physics pro- Another option, not debated here yet of some relevance to

grams that lead directly to graduate degrees in medical phydh€ debate, is entry into medical physics through an under-
ics. graduate B.Sc. program in medical physics. While in prin-
Many graduate programs are now available to an aspirinﬁ'ple this may give the student an advantage in a subsequent

medical physicist and progression through the four steps ig'edical physics graduate program, the early undergraduate

feasible, albeit still somewhat difficult because of the rela-cONcentration on medical physics occurs at the expense of

tively low number of accredited academic and residency pro9eneral undergraduate physics as well as mathematics
grams in medical physics. The number of these programs {€OUrses. This concentration .advers.ely affech the students’
growing, however. We are now in a transition period andSuPsequent graduate career in medical physics. _
within a decade, progression through the four steps will be-  While other options remain open, presently the most effi-
come mandatory for physicists entering the medical physic§i€nt path to a career in medical physics is through the well-
profession. The sooner broad-based didactic training througfi€fined and rigorous four-step progressionB.Sc. in phys-
graduate programs in medical physics becomes the norm, tHeS: (i) graduate degree in medical physics) residency;
better it will be for the medical physics profession and for&nd (iv) certification.

the patients the profession serves.

(1) Undergraduate degree in physics.

(2) Graduate degree in medical physics from a Commissio
on Accreditation of Medical Physics Educational Pro-
grams(CAMPEP-accredited program.

(3) Residency in one of the medical physics specialteg.,
radiotherapy physics, diagnostic radiology physics,)etc.
at a CAMPEP-accredited institution.

(4) Certification in the particular medical physics specialty
by an appropriate certification bodge.g., American
Board of RadiologyABR), American Board of Medical

AGAINST THE PROPOSITION: David Rogers, Ph.D.
Rebuttal Opening Statement
“What does being educated for a career in medical phys- | have been involved with Carleton University’s graduate
ics mean?,” asks Dr. Rogers, and answers with two essentigilogram in medical physics since 1986. | feel strongly that
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good graduate education in medical physics is valuable. | amareers in medical physics. This is not just a generational
also one of a large number of medical physicists who joinedssue which is now different for the younger generation.
the profession via other graduate degrees in physics, in myhere are outstanding contributions to our field by those who
case nuclear physics. When my friend Ervin Podgorsak andwere trained in other branches of physics in the last ten
were approached to take part in this “debate,” the originalyears.
wording was “Medical physicists are better trained if...”  Note that | am not arguing that physicists from other dis-
rather than “educated.” | would not debate the earlier propo-ciplines are better educated, only that they are equally well
sition, which is obviously true. What we are actually debat-educated. | also recognize that a graduate degree in medical
ing in this Point/Counterpoint is the difference betweenphysics may be the most efficient path for someone to enter
“educated” and “trained.” the field, but it is not the only path. Our field is well served
What does being educated for a career in medical physicsy the breadth and diversity of the physics backgrounds of
mean? It involves two essential elements. The first is havinghose entering the field. The fact that individuals with non-
a physicist’'s approach to problem solving. The second inmedical physics degrees will take longer to become fully
volves having research experience to gain the ability taqualified to practice clinical physics should be seen as one of
tackle new problems in a systematic way, beyond solvingheir personal contributions to medical physics. This diver-
problems in a course or textbook. sity of backgrounds adds a distinct strength to the field, and
Having a physicist’'s approach to problem solving is al would argue strongly against restricting our discipline to
characteristic learned in any good undergraduate physidhose graduating from medical physics graduate programs.
education. A colleague who runs a large molecular biologyRebuttal
laboratory with a half-dozen physicists and a dozen biolo-
gists makes the point that the physicists and biologists attack | concur with much of what Professor Podgorsak has writ-
problems in completely different ways. We all recognize thisten and certainly agree that the most efficient route for en-
fundamental aspect of our undergraduate education as physering the profession is via a graduate program in medical
cists. physics(l will even agree it should be accredited once Car-
What we learn in graduate school is how to work inde-leton’s program attains that statusBut | disagree that a
pendently on a problem. The question is, are we better eduwell educated physicist from any subdiscipline is limited to
cated if the problem is related to medical physics? There ishe field of their degree. Given time, a well-educated physi-
no evidence that this is the case. In fact, | believe that medieist can pick up the specific skills required to work in most
cal physics is well served by physicists from other areas obther sub-fields, so long as individual talents are respected
physics joining the profession, because the variety of backf.e., most theorists are incapable of becoming experimental-
grounds is valuable. This diversity leads to strength and roists and vice vergaMaking the switch may be inefficient for
bustness in the profession. Those with other physics backhe individual involved, but all branches of physics benefit
grounds must be properly trained before they workfrom cross fertilization. For that reason | reject the notion
independently in a clinic, but we are debating education, nothat a degree from an accredited program is an essential step
training. Medical physics is such a broad field that evento becoming a certified medical physicist. Such a step would
someone with a graduate degree in the field must still leartimit the breadth of experience of physicists entering the pro-
most of the necessary specific knowledge and skills by workfession. The examination process for certification must be
ing or training in a clinic. adequate to assess that an individual has attained the neces-
At the AAPM awards ceremony every year, most of thosesary knowledge in medical physics. That said, | certainly
receiving honors and awards have come from other branchesgree that the easiest and fastest way to enter the profession
of physics. These backgrounds can lead to very productives via a graduate education in medical physics.
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