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Abstract

Purpose: While mentorship is described extensively in academic medical literature, there are few
descriptions of mentorship specific to radiation oncology. The goal of the current study is to
investigate the state of mentorship in radiation oncology through a scoping review of the literature.

Methods and Materials: A search protocol was defined according to Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Predefined search terms and
medical subject headings were used to search PubMed for English Language articles published
after January 1, 1990 on mentorship in radiation oncology. Additionally, in-press articles from
major radiation oncology and medical education journals were searched. Three reviewers
determined article eligibility. Included articles were classified based on predefined evaluation
criteria.
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Results: 14 publications from 2008-2019 met inclusion criteria. The most commonly described
form of mentorship was the dyad (64.3%), followed by team (14.3%), and peer (7.1%); two
articles did not specify mentorship type (14.3%). The most commonly mentored participants were
residents (35.7%), followed by medical students (35.7%) and attendings (21.4%); one study
included participants of all levels (7.1%). Thirteen studies (92.9%) identified an experimental
study design, most of which were cross-sectional (42.9%), followed by cohort studies (28.6%) and
before/after (21.4%). Median sample size, reported in 12 of 13 experimental studies, was 132
(coefficient of variation 1.06. Although outcomes varied widely, the majority described successful
implementation of mentorship initiatives with high levels of participant satisfaction.

Conclusion: While few initiatives are currently reported, the present study suggests that these
initiatives are successful in promoting career development and increasing professional satisfaction.
The interventions overwhelmingly described mentorship dyads; other forms of mentorship are
either less common or understudied. Limitations included interventions not being evaluated in a
controlled setting, and many were assessed using surveys with low response rates. This review
highlights rich opportunities for future scholarship to develop, evaluate, and disseminate radiation
oncology mentorship initiatives.
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Introduction

Mentorship is an effective tool for career advancement with potential benefits including
enhanced productivity, accelerated promotion, and higher compensation (1). The definition
of mentorship is nuanced and should be distinguished from similar concepts such as
teaching, sponsorship, leadership, apprenticeship, or advisorship, with the understanding
that mentorship can have variable overlap with the aforementioned concepts. Healy and
Welchert define mentorship as “a dynamic, reciprocal relationship between an advanced

career incumbent (mentor) and a beginner (protégé), aimed at promoting the development of

both” (2).

The classic mentorship dynamic of the dyad, consisting of a single senior mentor and a
single junior mentee, is the oldest and most well-known form of mentorship (3). Several
other forms of mentorship exist as well, including teams and peer groups (Table 1) (4-7).
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Mentorship in medicine has been studied extensively in other fields, with benefits including
increased mentee satisfaction, faster promotion, and improved job retention (8-11). Mentors
have also reported benefits such as increased job satisfaction, improved teaching skills, and
increased sense of departmental comradery (12). Formal mentorship programs have also
been shown to be cost-effective for academic institutions as improved faculty retention
achieved savings in faculty recruitment greater than the cost of the mentorship program (13).
To date, little has been published regarding the state of mentorship in radiation oncology, a
medical specialty that relies heavily on the apprenticeship model and self-directed learning.

Given the importance of mentorship in the medical profession, there is value in
understanding the state of mentorship initiatives in radiation oncology. The goal of this study
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is to consolidate the existing radiation oncology mentorship literature in order to help with
the development, evaluation, and dissemination of radiation oncology mentorship initiatives
and to help identify areas of improvement.

Methods and Materials

A scoping review protocol was defined using Preferred Reporting Items for Systematic
Reviews and Meta Analyses extension for scoping reviews (PRISMA-ScR) guidelines and
the PICOS (population, intervention, comparison, outcome, and setting) framework was
used to evaluate individual articles for inclusion (14-16). Scoping reviews are used, “to
identify the types of available evidence in a given field.”(17). The populations defined were
medical students, radiation oncology residents, radiation oncology fellows, and attending
physicians. Interventions were the mentorship initiative. If present, separate groups of
individuals that did not receive mentorship were identified as “control groups.” The outcome
was the reported result from the intervention. Only articles in the English language
(including translated articles) published between January 1, 1990 and January 22, 2020 were
considered. This start date was chosen as it approximates the modern era of radiation
oncology with routine use of three-dimensional imaging for treatment planning and
intensity-modulated radiation therapy (1). Included articles were required to: (A) meet the
definition of mentorship above; (B) describe a mentorship initiative related to career
development (as opposed to a particular skill); and (C) describe radiation oncologists
directly mentoring radiation oncologists or trainees (2). Excluded articles included letters to
the editor, comments, interviews, or meeting abstracts.

PubMed was queried for full text peer-reviewed publications meeting these criteria using
predefined search terms and Medical Subject Headings. New search terms and subject
headings were extracted from the results of this query, and the search was repeated
iteratively until no new articles or search terms were identified. The final list of search terms
is shown in Supplemental Table 1. Additionally, major radiation oncology and medical
education journals were searched for in-press articles (Supplemental Table 2). Articles that
met inclusion criteria were identified and included. Three reviewers (J.A.M., D.M.R., and
M.K.R.) independently determined article eligibility through unanimous consensus.
Publications were initially screened by title and abstract alone; for cases in which inclusion
status was unclear based on this information, the full-text article was downloaded and
evaluated.

Articles were coded for predetermined parameters of interest including study year, country
of publication by first author affiliation, type of journal (medical education or oncology
research), study design (cohort, before/after, cross sectional), study size of experimental
group, type of mentored participant (attendings, residents, or medical students), type of
mentorship (Table 1), program components, and method of evaluation. Additionally,
outcomes (both professional and personal) for any interventions were summarized, and
limitations to each study were noted. PRISMA-ScR recommendations for assessing risk of
bias were completed during analysis. Based on scoping review methodology meta-analysis
was not conducted (15,16)Institutional review board approval was not required for this
study.
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The initial search yielded 1443 articles of which 1432 did not meet inclusion criteria.
Additionally, three in-press articles were identified in the journals searched. In all, thirteen
publications from 2008-2019 were included (see Flow Diagram in Figure 1). No articles
prior to 2008 met the inclusion criteria. Individual studies are summarized in Table 2
(10,18-30). Findings by data type are shown in Table 3. The most commonly described form
of mentorship was the dyad (9 of 14, 64.3%), followed by team (2 of 14, 14.3%), and peer (1
of 14, 7.1%); two articles did not specify mentorship type (2 of 14, 14.3%). Publication
country of origin by first author affiliation most commonly was the United States (11 of 14,
78.6%), and the remainder were from Canada (3 of 14, 21.4%). The majority of journal
types were oncology research (12 of 14, 85.7%), while two were medical education (2 of 14,
14.3%).

Thirteen studies (92.9%) targeted a specific training level for the mentee. The most
commonly mentored participants were residents (5 of 14, 35.7%), and medical students (5 of
14, 35.7%) followed by attendings (3 of 14, 21.4%). In one study (7.1%) of the mentored
participants included members from all the above groups (first author abstract presenters at a
national conference) (21).

Thirteen of fourteen studies (92.9%) described the experimental study design. Mentorship
program components varied widely and are reported in Table 2. Methods of program
evaluation most commonly included surveys (10 of 13, 76.9%), mentee productivity metrics
(2 of 13, 15.4%), and semi-structured interviews (1 of 13, 7.7%). Most study designs were
cross-sectional (6 of 13, 46.2%), followed by cohort (4 of 13, 30.8%), and before/after (3 of
13, 23.1%). Median sample size, reported in 12 of 13 experimental studies, was
132(coefficient of variation 1.06).

Outcomes were described in all thirteen experimental studies. Subjective outcomes alone
were most frequently reported (8 of 13, 57.1%), followed by objective outcomes only (4 of
13, 28.6%) and both subjective and objective outcomes (1 of 13, 7.1%). Subjective outcomes
broadly were reported by satisfaction ratings on Likert-type scales. Mentee satisfaction was
reported by six of the studies, of which all found that most mentees were either “satisfied” or
“very satisfied” with their mentorship experiences (10,18,19,22,23,26). The objective
outcomes reported were increased research productivity (measured by number of
publications, citations, h- and m-indices, higher odds of publication in a high impact journal
(measured by journal impact factor), greater likelihood to hold a senior faculty position, and
greater likelihood that a medical student mentee would enter radiation oncology residency.

Four of the studies compared individuals enrolled in a formal mentorship program as a
“mentee” to individuals either not enrolled in a formal program or without a current mentor
(10,19,22,26). Mentorship satisfaction was higher among those participating in formal
mentorship activities compared to those participating in informal mentorship activities (three
studies report p<0.05) (10,22,26). Areas of perceived benefit among those in formal
mentorship activities included increased confidence in achieving career goals, and improved
research productivity. Greater satisfaction with work/life balance was reported by three of
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the studies (10,19,26). While these studies did not specify what areas of work/life balance
mentees were more satisfied in, an additional study identified areas of work/life
improvement mentees desired from their mentorship experience, citing balancing work/life
responsibilities specifically mentioning family planning as a challenge for many resident
mentees (20). Several studies of formal mentorship programs also spoke of commaon themes
that emerged through mentee feedback, including elevating mentee enthusiasm, increasing
academic productivity, promoting program satisfaction, and furthering career goals (10,18—
20,22,23). Despite this apparent efficacy, however, five studies (35.7%) described mentee
dissatisfaction with their mentorship experiences (19,20,22,24,26). Four of the studies
described residents as the mentored participant while one described attendings, both groups
showing similar levels of dissatisfaction with mentorship experiences, around 50% of those
surveyed. Common explanations for mentee dissatisfaction included difficulty of finding a
mentor, lack of suitability of mentor, inadequate interest or commitment from a mentor,
inexperienced mentors, insufficient time for mentorship activities, and lack of formal
mentorship interactions (20,22,24,26).

Discussion

This study is the first scoping review of mentorship initiatives in radiation oncology,
identifying fourteen publications that meet predefined search criteria and elucidate successes
and barriers to mentorship within the field. The majority of identified studies highlight that
mentorship initiatives increase mentee enthusiasm, research productivity, and overall
program satisfaction. This is consistent with the literature on mentorship initiatives in other
fields of medicine (8-13). Many (35.7%) cite barriers such as difficulty with finding a
mentor, inadequate interest from mentor, lack of mentor experience, and time constraints as
barriers to effective mentorship. Participation in a formal mentorship program was
associated with higher rates of satisfaction, potentially due to removal of these barriers by,
for example, facilitating mentee-mentor connections, providing dedicated time for
mentorship activities, and formal departmental training for new mentors. Some areas of
increased satisfaction lacked specifics, such as increased work/life balance. Further studies
could help identify specific areas of work/life balance improvement. Shortcomings in
formalized mentorship programs were appreciated when one party was perceived as being
disinterested or insufficiently committed to the program (20,26).

While the majority of identified studies based their mentorship initiatives on the dyad model,
this review highlights the potential for employment of diverse mentorship types to achieve
different goals. In one study in which dyad pairs were formed at a national conference, the
number of interested mentees exceeded the number of available mentors leading to some
mentors taking on multiple mentees, and some potential mentees being unable to participate
(24). With increasing limitations on administrative or academic time for physicians, there
has been increased reliance on facilitated peer group mentorship to potentially circumvent
limitations of mentor time and experience (21,31). Peer Mentorship is another form of
mentorship that circumvents these limitations. Lalani et al. reported Peer Mentorship among
63% of surveyed early career attendings; it is unclear how prevalent it is among other levels
of trainees (19). Peer mentorship may be an underutilized technique that could be relatively
easily employed by academic institutions.
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Development of multi-institutional collaborative mentorship programs might enhance the
ability of individuals to identify potential mentors and provide a framework for mentor-
mentee introduction. Such initiatives would be particularly valuable in smaller programs in
which mentorship opportunities with in-house faculty as well as exposure to outside faculty
may be more limited. For a list of mentorship opportunities see Supplementary Table 3. In
the era of the coronavirus there have been many additional multi-institutional mentorship
initiatives, particularly focusing on Distance Mentorship. One such initiative is the Virtual
Visiting Professor Network seeking to connect radiation oncology residents and the rest of
the radiation oncology community with medical education. The platform features a “visiting
professor” giving a talk each month (32). Other initiatives are aimed at medical students
such as virtual away rotations where students can learn about the field. To give added
didactics for medical students, there is the Radiation Oncology Virtual Education Rotation
(ROVER): Multi-Institutional Teaching Sessions (33). This series of case-based sessions is
aimed to review disease sites and treatment. These virtual experiences provide additional
avenues of mentorship engagement in a time when in person meetings are not possible.
Additional initiatives are currently underway at Institutions across the country including
additional virtual options that have arisen due to the COVID pandemic. The authors believe
that this is a topic that will continue to be of interest to the radiation oncology community
and we look forward to continued investigation in this area.

One area the current literature does not address is mentorship for radiation oncologists in
private practice or employed at a nonacademic hospital. Evidence from the general medical
literature suggests that clinical faculty struggle more with identifying mentorship than
research faculty which coincides with the observed lack of clinical mentorship in the
radiation oncology literature (34). Radiation oncologists in these settings account for
approximately 60% of the workforce, and many private practice settings are small, resulting
in challenges to traditional (dyad) forms of mentorship (35). Anecdotal evidence suggests
that other mentorship models such as peer mentoring and distance mentoring might already
be in use informally, presenting potential opportunities to better support faculty through
formalizing opportunities outside the traditional academic environment.

Another gap identified in this review is formal mentorship programs for individuals
traditionally underrepresented in radiation oncology. It is well documented that radiation
oncology suffers from a lack of diversity in underrepresented minorities and a gender
disparity (35-40). In other fields, mentorship has been used as a tool to increase diversity
(41,42). These articles report that mentorship can target underrepresented students at
multiple points along the pipeline to the medical specialty. For premedical students,
mentorship programs such as informal meetings at career fairs and associations with pre-
medical minority student groups can increase the number of competitive medical school
applicants (41). For medical students mentors connect students early on with exposure to the
field and opportunities to build a competitive residency application. They also have the
added benefit to provide a conductive outlet for students to speak up, and ask questions (41).
In radiation oncology the benefits of mentorship on medical students are clear. Students who
had multiple mentors (research and clinical) were more likely to match into radiation
oncology than those without multiple mentors, possibly due to increased research
opportunities, and exposure to the field (18). The lack of gender and racial diversity in
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radiation oncology can be best addressed by increasing diversity in the pipeline, and
mentorship is one of many ways to connect students to a rewarding field.

Most of the identified articles described study limitations. A majority of publications were
cross-sectional studies and relied on self-report, with potential for selection and response
bias given lower rates of overall response. Of the other study designs (cohort and before/
after studies), most did not have a control group, and one was not able to include any
statistical analysis due to its small sample size. Longitudinal follow-up was also limited in
most studies. There is a need for future studies to prospectively implement and evaluate
mentorship programs to ascertain the long-term benefits such as the one being conducted by
Efstathiou et al. at Massachusetts General Hospital, where junior faculty mentees and their
senior mentors participated in a formal mentorship program consisting of regular meetings
and training sessions, after which long term outcomes (retention, promotion, and funding
data) are tracked for mentorship program graduates after which long term outcomes
(retention, promotion, and funding data) are tracked for mentorship program graduates (10).
Furthermore, multi-institutional collaboration could increase sample size for statistical
analyses and bolster the generalizability of findings.

This current study itself may be limited due to the review process and study design. It is
possible that some applicable studies were not included, as the search was limited to
PubMed, even though broad search criteria were used. This could be due to incomplete
search terms or reviewer bias. The search was defined for formal mentorship initiatives, and
mentorship can occur in many situations that are not explicitly intended to foster mentorship.
Any study that was not identified as a mentorship initiative would not have been included.
The search was limited to English language publications and could have missed any non-
English language publications in the search. The identified body of literature was limited in
number, and may also be subject to publication bias, as interventions are more likely to be
published if they depict successful outcomes.

Conclusions

The goal of this study was to perform a scoping review of mentorship initiatives in radiation
oncology to develop, evaluate, and disseminate radiation oncology mentorship initiatives.
The identified interventions overwhelmingly focused on the dyad mentorship model. As
such, further research is warranted to investigate the utility of other forms of mentorship to
overcome identified barriers to mentorship, including time and experience. Many of the
identified studies were hampered by small sample size; this limitation could be mitigated
through the development of multi-institutional collaborative projects. Overall, mentorship
appears to be exceptionally valuable in the field of radiation oncology, but remains
understudied. This review provides a foundation for future scholarship into this important
topic.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Search terms and Medical Subject Headings
defined. New search terms and subject
headings extracted. Search was iterated
until no new articles or terms identified.

In press articles and
references of articles
reviewed. 3 articles met
inclusion criteria

Y

1,443 unique results
identified.

Y

Articles independently
reviewed (J.A.M, D.M.R, and
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M.K.R) according to preset
inclusion criteria.

>
>

Figure 1.

Y
14 publications met
predetermined inclusion
criteria.

1,432 full-text articles
excluded.

- 1,352 irrelevant
search results

- 28 not full
length research
report

- 35 did not meet
mentorship
definition

- 7 did not apply
to career
development

- 8 did not describe
radiation oncology
mentoring

Preferred Reporting Items for Systematic Reviews and Meta Analyses (PRISMA) flow
diagram of systematic review protocol
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Table 1.

Type of Mentorship

Description

Dyad

A single senior mentor works with a single junior mentee.

Multiple Dyad

Multiple senior mentors work with a single mentee on different topics.

Functional Dyad

A single senior mentor works with the mentee on one topic.

Speed Mentoring

Mentors and mentees meet for a brief one-time event.

Distance Mentoring

All mentee/mentor communication is made over a distance.

Team Mentorship

Also called committee mentoring, in which multiple senior mentors work with a single mentee, no mentor is
limited to a single topic, and there is interaction among the different mentors.

Peer Mentorship

Peers of approximately the same rank fill both the mentee and mentor roles.

Facilitated Peer Mentorship

A senior mentor oversees Peer Mentorship.

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2022 June 01.
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Article characteristics.

number of articles n (%)

Total Articles 14 (100)
Type of Mentorship

Dyad 9 (64.3)
Team 2(14.3)
Peer 1(7.1)
Unspecified 2)
Mentored participant

Residents 5(35.7)
Medical students 5(35.7)
Attendings 3(21.9)
All levels 1(7.1)
Method of Evaluation

Survey 9 (64.3)
Productivity metrics 2(14.3)
Survey and productivity metrics 1(7.1)
Interviews 1(7.1)
None 1(7.1)
Outcomes

Objective 4 (28.6)
Subjective 8(57.1)
Both 1(7.1)
None 1(7.1)
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