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MENTORING FOR MEDICAL PHYSICISTS: WHEN AND HOW?

Education programs for medical physicists can be limited by local teaching resources and
available technologies. Furthermore, modern imaging and therapy technologies continue to
evolve at a rapid rate and require continuous learning support for their safe and effective
implementation in the clinic. Mentorship provides an important resource in support of filling the
educational gaps and the knowledge updates required for the development of new techniques and
the implementation of new technologies. A structured mentorship process can be a useful resource
atany point during a medical physicist's career, although the specific purpose of the mentorship will
likely vary depending on when in one'’s career this occurs. This review provides a description of the
various stages of a structured mentorship program along with some guidance on how to implement
a sustainable and successful mentorship activity. Seven mentorship stages are described including
'defining the purpose of the mentorship’, ‘finding mentor / mentee partners’, 'setting the scene’,
‘engagement;, 'evaluation’, redefinition’, and 'separation’. Some etiquette guidelines are proposed
including some suggested dos and don'ts. In some regions, there may be a dearth of nearby
appropriately experienced mentors. Mentoring virtually using internet technologies may provide a
good alternative. The results of an on-line global survey related to virtual mentoring are
summarized. In conclusion, structured mentorships may provide a very useful resource for
medical physicists at any stage of their careers. Understanding how best to navigate such
mentorship programs will maximize their benefits.

Keywords: mentorship, medical physics, stages in mentoring, etiquette in
mentoring, virtual mentoring, dos and don'ts in mentoring.

Introduction
The dictionary definition of "mentor"” as a noun is "a trusted counselor or guide"
and as a verb "to serve as a mentor for". (Merriam-Webster, 2024). Mentoring can
be a means of professional development through two people working in partnership
in which one person has more experience or knowledge in a specific area (the
mentor) who helps or guides a less experienced individual (the mentee) in that area.
Mentoring can occur at any stage of an individual's career, be it at the graduate
student level, during a residency which involves 'hands on, on the job' training, or
during one's career advancement, whether in the clinic as one advances from a junior
physicist, to a senior physicist, or the head of a department, or at the university as
one advances from assistant professor to full professor, or department chair. The
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mentor-mentee relationship depends on the knowledge and experience of the
individuals and not necessarily on age or position. Mentorship can be structured as
in formalized mentoring programs, or it can be unstructured simply by being
influenced by one's supervisor, superior, boss, or colleague. Mentoring can have two
specific functions: (1) as in career and professional development, and (2) as in
psychosocial development where the mentor serves as a role model and provides a
support system for the mentee (American Psychological Association, 2024a). In
some situations both functions can apply. The former addresses professional and
career related issues and the latter addresses more broadly-based life-related issues,
as, for example, in work-life ballance.

Mentoring stages. The stages of mentoring depend on the type of mentoring that
is being considered. For informal mentoring, there really is no structured process.
By way of example, | consider my graduate student supervisor, John C.F.
MacDonald, as well as my first bosses, Harold E. Johns and JohnR. (Jack)
Cunningham, of the book The Physics of Radiology fame (Johns, & Cunningham,
1983), to be mentors simply by being role models and examples in terms of guidance,
leadership, and decision making. Informal mentoring evolves naturally without any
defined or formal structure. Such informal mentoring has no formally defined roles
for the individuals involved; it just evolves organically, primarily from the mentee's
perspective. The mentors may not even recognize that they are providing a
mentorship role. A limitation of informal mentorship is that not everyone has such
mentors in their circles. Thus, it is very happenstance with this working for some but
not for others. Seeing that informal mentorship is stochastic, it is useful for most
individuals to be involved in more formalized mentorship programs (Afya Bora
Fellowship ..., 2018; Alberta Mentorship Program, 2020).

Various authors have described various stages in a mentorship process. This is
my summary of these stages based on what | have seen described by others and my
personal experience. Clearly, there will be a variation on these stages, dependent on
the specific circumstances. This also varies with the nature of the organizational
structure behind the mentorship program. For example, is it self-organized by the
mentee or is there an organization (e.g., a university, or a medical physics society)
that is providing a structured mentorship program in which help is provided in
matching mentors and mentees and guidance is provided for the entire process? |
summarize these stages as follows: (1) Defining the purpose of the mentorship;
(2) Finding mentor/mentee partners; (3) Setting the scene; (4) Engagement;
(5) Evaluation; (6) Redefinition; (7) Separation.

1. Purpose of Mentorship. For both the mentee and the mentor it is important to
understand at the outset what the purpose of the mentorship is. Examples could
include: (a) to improve the employee's skill level; for medical physicists this could
include anything from enhancing treatment planning skills to advancing radiation
measurement skills, or more generally, enhancing all practical skills relevant for a
practicing clinical physicist; (b) to developing leadership capability; (c) to act as a
role model for addressing life skills, e.g., work-life balance, or career development
considerations; and (d) to build self-confidence in, for example, public or local
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presentations. At this stage, it also helpful to define some endpoints that describe the
success of the mentoring activity.

2. Finding Mentor/Mentee Partnerships. The mentor/mentee matching process
depends on the organization behind the mentorship program. For informal mentoring,
this process can evolve through professional or social interactions. Potential mentees
can search for experienced or successful people whom they admire as role models.
Formal mentoring programs, likely will use some form of questionnaire or survey to
guide the matching, using demographic, knowledge, and experience variables. For
example, if radiation therapy equipment commissioning and quality assurance is a
major focus of the mentoring, then one might want to use one component of the
matching process as the nature of the equipment in both the mentor's and mentee's
departments. The more aligned the departments are from a technology perspective,
they more detailed the discussion can be between mentor and mentee.

3. Setting the Scene. The first step by the mentor and mentee is to jointly develop a
written mentorship agreement, which clearly outlines (University of lowa, 2021): (1) the
purpose and expectations, (2) frequency, length, and format of meetings, (3) review
process, (4) length of time of mentorship commitment, and (5) rationale for termination.

4. Engagement. This is the mentoring stage of learning and development to
accomplish the goals established at the outset of the process. The mentor teaches the
mentee lessons gained from the mentor's experience. In turn, the mentee might teach
the mentor lessons related to new technologies, methodologies, or emerging issues
in medical physics.

5. Evaluation. As part of the development of the mentorship process, clear
objectives along with definable and measurable endpoints provide guidance as to the
success of the mentorship program. Thus, the evaluation should assess whether the
mentorship is meeting its objectives. Successes and limitations should be discussed
at predefined intervals and adjustments should be made as appropriate.

6. Redefinition. This is directly related to the evaluation. At this stage, the review
addresses the successes and weaknesses of the mentoring process, and whether the
process should continue as is, or whether the purpose should be redefined, or whether
the engagement process should be altered. In other words, this might be a
renegotiation of the original agreement to establish a modified mentorship
agreement, or to bring the mentorship to a close. Frank, open and professional
discussion will decide how to proceed with or finish the mentorship.

7. Separation. The separation stage occurs when the mentorship ends, possibly because
the mentorship has accomplished its goals, or because the individuals no longer want to
continue with the process. Note that ending the relationship is not a sign of failure; it could
simply mean that the original purpose of the mentorship has been fulfilled.

Etiquette of mentoring. Note that mentors and mentees will have had different
backgrounds and experiences. Because of the variations in mentoring processes,
some broad suggestions can be considered as guidelines to make the relationship
feel comfortable and valued. Table 1 gives some broad dos and don'ts to consider
in this context.
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Table 1

Example mentor and mentee dos and don'ts as etiquette guidelines
(adapted from (American Psychological Association, 2024a,b;
National Society of Professional Engineers, 2024))

Mentor Dos

Mentor Don'ts

Do provide mentorship only in your areas
of expertise. Suggest other mentors as
resources outside your expertise or when the
attempted mentoring relationship is not
working.

Don't take on more mentees than is
realistically manageable.

Do indicate openness to being a mentor.
Be accessible to the mentee.

Don't treat mentees as free labor.

Do maintain clear, distinct boundaries with
the mentee. Set clear expectations.

Don't make personal requests of the
mentee.

Do treat the mentee professionally and in an
ethical fashion. Be thoughtful and sensitive
about the mentee's feelings and time.

Don't gossip about the mentee. Maintain
total confidentiality.

Do model professional behavior.

Don't micromanage the mentee. Provide
advice and counsel, but do not direct the
mentee to take specific actions.

Do respect your mentee's time as much as
your own.

Don't assume that your schedule always
has priority.

Do be explicit about the 'norms' for your
meetings and your own needs and limits
(e.g., time, style of interfacing, etc.).

Don't make your mentee guess or learn
by trial and error, about the ground rules
for your meetings.

Do always ask if you can make a suggestion
or offer feedback.

Don't automatically give advice or
criticism.

Do set specific goals and expectations for the
mentoring relationship. Clearly communicate
what you want from the relationship.
Maintain distinct boundaries and understand
what the mentor expects.

Don't expect the mentor to make
decisions for you. Learn to resolve
problems and issues independently of
the mentor.

Do be proactive. It is the mentee's
responsibility to maintain contact with the
mentor and schedule future interactions.

Don't take advantage of the mentor.
Respect the mentor's time and help.

Do treat the mentor professionally and in an
ethical fashion. Be thoughtful and sensitive
about the mentor's feelings and time.

Don't gossip about the mentor.

Don't take rejection or termination
of a mentoring process personally.

Virtual mentoring. Matching mentor and mentee from the same institution is
not always possible, especially in contexts where departments are small, or where
available expertise is limited. In this case, virtual mentoring might provide a solution,
where the mentoring takes place using information communication technologies
(ICTs). Medical Physics for World Benefit (MPWB) has recently undertaken a
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global survey of medical physicists to determine the preferences and needs for virtual
mentoring especially in the context of resource limited environments. The survey
had nearly 400 responders (68 % male, 32 % female) from 76 countries with 66 %
from high-income countries and 32 % from low- and middle-income countries. Data
were obtained on experience level both as mentors and mentees. Eighty-three percent
were interested in participating in a mentorship program either as a mentor, mentee
or both. The results of this survey provided important considerations to inform the
development of a successful and sustainable virtual mentoring program for medical
physicists. Nearly all respondents agreed that it is important to have clear
expectations formalized at the initiation of the mentoring process. Preferences were
given to meeting once every 2—4 weeks for 30—60 minutes to discuss and help solve
specific problems, to address clinical questions and detailed clinical implementation
procedures. A regular review process should be established as part of the mentoring
agreement. Mentorship training was considered important for both mentors and
mentees. MPWB will be implementing a formalized mentorship program in support
of advancing medical physics especially in lower income contexts. If interested, keep
an eye on the MPWB website (www.mpwb.org).

Discussion and conclusions

Mentoring can be a useful process for advancing the knowledge and experience
of individual medical physicists for the safe and effective implementation of
technologies and techniques for imaging and therapy. While mentoring has often
been performed with little structure, this review provides relevant considerations for
the implementation of a more rigorous mentorship program leading to an efficient
structured mentorship activity.
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HACTABHUITBO A4 MEAUYHUX ®I3UKIB: KOJIU TA AK?

OceimHi npozpamu 3 meduyHoi pi3uku ModxCcyms 6ymu o6MedHceHi JIOKAAbHUMU
suK/iadaysKumMu pecypcamu ma JdocmynHuUMu mexHoa02iamu. CydyacHi mexHo.102ii
gizyanizayii i mepanii po3susaiomscsa WEUIKUMU mMemMnamu, wo nompe6ye nocmitiHoi
niompumku Has4aHHA 0415 iX 6e3ne4Ho20 U eheKMUBHO20 8NPOBAONHCEHHS 8 KIHIYi.
HacmaeHuymeo Hadae sadicausuil pecypc 0151 3an08HEHHS YUX 0C8IMHIX npoz2aauH ma
OHOB/1EHHS 3HAHb, W0 HEe0GXiOHi 0151 po3pO6GKU HOBUX MemOJUK i 8NP08AAHCEHHSI HOBUX
mexHos102iil. CmpyKkmyposaHe HACMABHUYIME0 Modice Gymu KOPUCHUM pecypcoMm Ha 6ydb-
AKomMy emani npomsizom Kap'epu MeduyHo20 pi3uka, Xoya KOHKpemHa Mema
HacmasHuymea, imosgipHo, 6yde pi3HOl0, 3a/1eHCHO @8I0 MoMeHmMI8 Kap'epHOI
nocsaidosHocmi. OnucaHo ciM emanie cmpykmypoeaHoi npozpamu HacmasHuymea ma
desiki ekazieku do cmilikoi if ycniwHoi peanizayii iiozo disbHOCMI: 8U3HaAYEeHHs Memu
HacmaeHUymaea; nouwlyk napmHepie d/11 HacmagHuka / nidoniYHUX; CMeopeHHs1 yMO08 04151
nposedenHsi; 3200a CmMOpiH;  OYIHIOBAHHS;  nepeU3HAYEHHs;  8I00KpeM/1eHHS.
3anponoHoeaHo pekomeHdayii 3 emukemy i HA0aHO ne8HIi NOsSACHEHHS1 00 HUX. OCKiAbKuU y
desikux pezioHax Modice cnocmepizamucs dedhiyum HacmaeHUKiI8 i3 Ha1exCcHUM doceidom,
mo gipmyaJ/ibHe HACMABHUYME0 3 BUKOPUCMAHHAM iHmMepHem-mexHo102itl Moxce cmamu
npuiiHAMHOW a/AbmepHAMUEol. Y3azaabHeHO pe3ysbmamu 241060/16H020 OH/ALIH-
onumyeaHHs1 wjodo eipmyanvH020 HacmasHuymea. CmpykmypoeaHe HACMABHUYMEO
MOJCe crnamu KOpUCHUM pecypcom 015 medudHux hizukie Ha 6ydb-sskomy emani ixHsoi
kap'epu. IlpasuivHe po3yMIHHA SAKHAUKpAWO20 CNPsSIMyBAHHSA 8 MAKUX NPO2pamax
HacmasHuymaea 36i1swums ixHi nepesazu.

KnwyoBi ciaoBa: HacmasHuymeo, emanu HacmasHuymea, emukem y HAcmas-
Huymei, gipmyasbHe HACMABHUYMBO, W0 MOMCHA [ 4020 He MOXMCHA po6umu e
HacmaeHuymei, Medu4Ha pizuka.

Uien nporpamHoro komitery 5. Ban [laiik 3asBi1si€ mpo BiCyTHICTh KOHQIIIKTY iHTEpECIB Ta HEBTPYYAHHS B ITPOLIEC
OLIHIOBAaHHS 11i€1 CTATTI BIAMOBIHO O MDKHAPOIHUX CTaHIAPTIB MmyOiikawiiiHol etrku. CrioHcopy He Opaiu ydacTi B
PO3pOOIIEHHI JOCTI/DKEHHS; Y 300pi, aHaIi31 YK iHTepHpeTaLil JaHUX; Y HallKCaHHI PyKONKCY; B PILLICHHI ITPO MyOIiKaLlito
pe3yJbTaTiB.
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