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Background: Mentorship is a key aspect of leadership development for orthopaedic surgeons, but there are few formalized
mentorship programs in medical training. The individualized development plan (IDP) is a tool that potentially improves mentorship
opportunities through identifying specific competency deficiencies and facilitating communication with mentors.

Purpose: To assess the views of prospective orthopaedic surgery sports medicine fellows on the skills necessary for career
development and the utility of an IDP for longitudinal career mentorship during a sports medicine fellowship.

Study Design: Cross-sectional study.

Methods: Candidates who interviewed for an orthopaedic surgery sports medicine fellowship voluntarily completed an anony-
mous IDP as well as a survey to assess their perceptions of the IDP tool to define their career goals and its use for longitudinal
mentorship. The IDP included quantitative and qualitative responses for the self-assessment of multiple skill domains (general
research, teaching, professional, interpersonal, leadership, and management) using a 5-point Likert scale (1¼ needs improvement,
5 ¼ highly proficient). Quantitative results were analyzed using analysis of variance and Student t test.

Results: A total of 25 candidates completed the IDP and survey. The mean ± standard deviation composite score of all skill
domains was 3.62 ± 0.91. The candidates’ greatest deficit was in grant writing (2.28 ± 0.94; P < .01), while their greatest strength
was getting along with others (4.52 ± 0.65; P < .01). Candidates identified, as short-term goals, obtaining a fellowship training
position, completion of research/academic projects, and improvement of surgical skills; their common long-term goals included
having a role in an academic institution, professional society, and/or research and innovation environment. The majority of par-
ticipants agreed that the IDP is a valuable tool to characterize career and personal goals (74%) and facilitate longitudinal fellowship
mentorship (83.3%).

Conclusion: The majority of candidates valued the IDP for their short- and long-term goals. Program implementation of an IDP
could be beneficial in allowing trainees to effectively identify areas of weakness and strengths while facilitating efficient com-
munication of these needs to mentors.

Keywords: sports medicine fellowship; education; mentorship; career development

Orthopaedic surgeons are the heads of their teams inside
and outside the operating room.33 Well-developed leader-
ship skills are important because they are associated with
improved patient outcomes, enhanced learning, and
increased team performance.7,9,17 Additionally, leadership
has been identified as a skill that can be developed, as
shown in >1000 cadets each year at the United States Mil-
itary Academy at West Point.16,20 Modifiable skills, such as
initiation of team structure and consideration of team

members, have been found to have a greater effect on a
leader’s effectiveness, emphasizing that leadership can be
developed via training.5 In today’s current framework of
health care, leadership development is essential for the
successful management of teams but is sometimes
neglected in complex and time-constrained environ-
ments.18 Previously, the assumption was that leadership
may be more innate than learned and that superior clinical
knowledge is sufficient for a physician to succeed as a
leader even with limited leadership training.27 As such,
physicians are often thrust into leadership situations for
which they have not been adequately prepared.11 Previous
literature has suggested that mentorship, or relationships
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with role models who can provide guidance through these
difficult situations, is an effective method to develop needed
leadership skills.19,28,29 Not only can such a relationship
help medical trainees develop the necessary skills to lead
in critical situations but mentorship can also be used to
enhance personal and professional development through-
out training.

While mentorship has varying definitions throughout
the literature, most converge on several recurrent themes.
Mentorship generally involves someone who not only will
teach, provide support, and supervise a mentee but also
serve as an advocate.12,21 Advocacy is often accomplished
via relationships with multiple mentors owing to the vari-
ous aspects of personal and professional life.22 Mentorship
has been found to have a positive association with markers
of academic success, such as number of publications, time
allotted for research, and job satisfaction. Mentorship has
additionally been associated with a reduction in stress,
burnout, and attrition rate in minority groups, such as
women.4,22,24

Despite these positive associations with mentorship,
there is a lack of formal and informal mentorship programs
for medical and surgical training residencies within the
United States. Kibbe et al13 found that only half of the
departments of surgery in the United States have an estab-
lished mentorship program and just 3% of these mentorship
programs receive economic support from their institutions.
This disparity of established mentorship programs extends
into orthopaedic residencies. Oladeji et al24 noted that two-
thirds of orthopaedic resident physicians had access to
some form of mentorship program, despite 95.8% reporting
that they believed that mentorship played an important
role in their development as residents. Hart et al10 in
2019 indicated that 61.9% of residents surveyed were sat-
isfied with their mentorship opportunities, a number that
has not changed over the past decade from the 61.0% cited
by Flint et al8 in 2009. In addition to increasing the number
of mentorship programs, there is an opportunity to use dif-
ferent tools and strategies to formalize and structure
mentorship.

Individual development plans (IDPs) have been identi-
fied as tools to improve mentorship.15 IDPs were introduced
in 2002, and in 2014 they were required by the US National
Institutes of Health (NIH) for all graduate students and
postdoctoral fellows with NIH funding.23,30 The IDP is an
instrument that can be used to assess specific competen-
cies, identify skill and knowledge gaps, develop learning

strategies, and plan for the pursuit of specific career
paths.26,30,32 IDPs have been associated with an increase
in confidence in the knowledge of how to achieve career
goals, how to implement a plan to develop strengths, and
how to strengthen mentor/mentee relationships. Further-
more, IDPs can be used as a tool to identify and appreciate
mentees’ needs and desires early in the mentoring process.
However, there is some question whether the IDP has
actual utility in career development.30 Thus, there is a need
to further evaluate the use and effectiveness of an IDP to
maximize its utility.

The objective of this study was to assess the views of
prospective orthopaedic surgery sports medicine fellows
on the skills necessary for career development, the utility
of an IDP completed before fellowship, and the utility of
using an IDP for longitudinal career development during
sports medicine fellowship. Our hypothesis was that pro-
spective fellows would view the tool as valuable in defining
short- and long-term career goals and facilitating mentor-
ship during fellowship.

METHODS

This work was determined exempt from institutional
review board approval. Prospective candidates who were
being interviewed for an orthopaedic sports medicine fel-
lowship at a tertiary care university center were provided
with a voluntary and anonymous IDP. After completion of
the IDP, the candidates completed a survey to assess their
perceptions and value of the tool. All candidates were
informed that participation in this survey was voluntary
and the data would not be used in their evaluation for fel-
lowship candidacy. The fellowship admissions committee
did not have access to the IDP or the post-IDP survey for
fellowship candidacy evaluations, and both of these were
completed anonymously.

The IDP from the University of California–San Fran-
cisco31 was adapted for our target study group (Appendix
A, available as supplemental material). The IDP contained
a quantitative self-assessment based on a 5-point Likert
scale (1 ¼ needs improvement, 5 ¼ highly proficient) in the
domains of general research skills, teaching skills, profes-
sional skills, interpersonal skills, and leadership and man-
agement skills. The IDP also included an assessment of the
candidates’ current time management in percentile (all
activities summing to 100%) for time spent on the following:
teaching, training, and mentoring others; research or
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creative work; patient care; administration and other
duties; and personal development. This was followed by
qualitative open-ended questions to self-reflect on current
career and professional goals and perceived needs and
barriers for the development of the following skills: gen-
eral research, teaching, professional, interpersonal, and
leadership and management. These qualitative responses
underwent review and thematic analysis by 3 reviewers
(D.C.T., N.A.B., and J.W.C.) for interobserver agree-
ment.14 Any discrepancies were then reconciled among the
3 reviewers.

After the candidates completed their IDPs, they com-
pleted a voluntary survey created for this study to assess
for history of IDP use and the candidates’ value of the IDP
as tool (Appendix B, available as supplemental material).
Survey responses were categorized on a 5-point Likert scale
(1¼ strongly disagree, 2 ¼ disagree, 3 ¼ neutral, 4¼ agree,
5 ¼ strongly agree).

Responses were collected and analyzed via Stata Version
15.1 (StataCorp). A 1-way analysis of variance test was
used to assess for differences among the mean scores of all
skills on the IDP. The Student t test was then used to com-
pare scores of the individual skill types with the summary
composite of all the scores. An alpha of .05 was used to test

for statistical significance. A Bonferroni correction was
applied to reduce the likelihood of false positives attributed
to the number of t tests performed, resulting in an adjusted
significance level of .0026.3,25

RESULTS

Of 26 eligible study participants, 25 (96%) completed the
IDP and survey and had their responses analyzed. The can-
didate who did not participate in this study was unable to
attend an in-person interview and instead underwent a
video interview. There were 19 men (76%) and 7 women
(28%); 6 (25%) had an additional degree other than an
MD (PhD, MBA, MS,31 MPH5). One (4%) completed an IDP
during medical school before beginning residency training.

IDP: Candidate Self-assessment and Analysis
of Skill Domains

Table 1 shows the results of the self-assessment portion of
the IDP. The composite mean ± standard deviation of all 5
domains of skills was 3.62 ± 0.91. Based on our analysis of
variance testing (P < .01), there was a statistically signifi-
cant difference in the mean value for each individual score
as seen on Table 1 and the composite skill rating (Table 2).
Creativity and developing new research directions (3.32 ±
0.99; P ¼ .11), large group teaching (3.24 ± 0.78; P ¼ .04),
and grant writing (2.28 ± 0.94) were identified as the
lowest-rated skills, with grant writing being the only one
that was statistically significant (P < .01). The highest-
rated skills were getting along with others (4.52 ± 0.65;
P < .01) and communicating clearly in conversation
(4.29 ± 0.62; P < .01).

General Research Skills. Candidates rated their
research skills with a mean of 3.5 (Figure 1), with the
highest-rated competency in problem-solving and trouble-
shooting (3.72 ± 0.76; P ¼ .6). The lowest-rated skill was
creativity and developing new research directions (3.32 ±
0.99; P ¼ .11). In the thematic analysis of the qualitative
portion of the IDP, the candidates identified that they
required improvements in statistics knowledge, team build-
ing and management for research endeavors, and grant
and manuscript writing to be successful in their careers.
To address this deficiency, the majority recommended the
following: dedicated time to learning about statistics,

TABLE 1
Individualized Development Plan: Candidate

Self-assessment of Skillsa

Skill Type Mean ± SD
P

Valueb

Composite of all skills 3.62 ± 0.91 —
General research skills

Designing program evaluation/study 3.36 ± 0.81 .16
Analytical skills 3.60 ± 0.71 .91
Problem solving/troubleshooting 3.72 ± 0.79 .60
Creativity/developing new research directions 3.32 ± 0.99 .11

Teaching skills
One-on-one 3.84 ± 0.9 .24
Small group 3.62 ± 0.91 .74
Large group 3.24 ± 0.78 .04

Professional skills
Grant writing 2.28 ± 0.94 < .01
Oral presentations 3.72 ± 0.74 .60
Manuscript writing 3.64 ± 0.91 .92
Mentoring 3.42 ± 0.88 .28
Being a mentee 3.68 ± 0.75 .75

Leadership and management skills
Leading and motivating others 3.80 ± 0.71 .34
Budgeting 3.52 ± 0.92 .59
Managing projects and time 3.60 ± 0.91 .91
Organizational skills 3.68 ± 0.69 .75

Interpersonal skills
Getting along with others 4.52 ± 0.65 < .01
Communicating clearly in writing 4.04 ± 0.79 .03
Communicating clearly in conversation 4.29 ± 0.62 < .01

aGraded on a 5-point Likert scale: 1 ¼ needs improvement,
5 ¼ highly proficient. Dash indicates there is no value.

bBold P values indicate statistically significant difference
vs composite score (P < .01, Student t test with Bonferroni
correction).

TABLE 2
One-way Analysis of Variance Comparing the Mean Values

of Each Skill Measured Using the Individualized
Development Plana

Source of
Variation SS df MS F P Value

F Critical
Value

Between groups 91.99 18 5.11 7.70 1.11 � 10–17 1.63
Within groups 301.27 454 0.66
Total 393.26 472

aMS, mean square; SS, sum of squares.
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dedicated time for networking and mentorship with their
senior faculty members, and increased participation in
grant and manuscript preparation.

Teaching Skills. Candidates rated their teaching skills
with a mean of 3.55 (Figure 2). The highest-rated skill was
one-on-one teaching (3.84 ± 0.9; P ¼ .24), while large group
presentation was the lowest-rated skill (3.24 ± 0.78;
P ¼ .04). Despite the high rating of competency in one-on-
one teaching, candidates indicated in the open-ended ques-
tionnaires that they needed improvements in one-on-one
teaching in the operating room. Following this theme, they
identified needs for greater degrees of feedback and discus-
sion of learning styles and goals, as well as increased expe-
rience in large group presentation and teaching. To address
these deficiencies, the respondents recommended increased
levels of feedback, a greater degree of modeling from senior
trainees and faculty members, and greater participation in
lectureships for large group teaching.

Leadership and Management Skills. Candidates rated
their leadership and management skills with a mean of
3.65 (Figure 3). The highest-rated skill was leading and
motivating others (3.8 ± 0.71; P ¼ .34), while the lowest-
rated skill was budgeting (3.52 ± 0.92; P¼ .59). In the open-
ended responses, the respondents identified deficiencies in
time management, budgeting resources, and team/project
management. To improve these domains, the respondents
recommended improved time management organization
and increased mentorship from their senior faculty to gain
feedback and advice to model their leadership and manage-
ment activities.

Professional Skills. Candidates rated their professional
skills with a mean of 3.35 (Figure 4). The highest-rated skill
in this group was oral presentations (3.72 ± 0.74; P ¼ .6).
The lowest-rated skill in this group and in all other skill
domains was grant writing (2.28 ± 0.94; P < .01). In the
qualitative questionnaires, respondents also identified
grant writing as a significant deficiency, followed by public

Figure 2. Candidates’ self-assessment of their teaching
skills.

Figure 3. Candidates’ self-assessment of their leadership
and management skills.

Figure 4. Candidates’ self-assessment of their professional
skills.

Figure 1. Candidates’ self-assessment of their general
research skills.
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speaking and mentoring others. To improve in this domain,
respondents recommended increased participation in grant
writing, a greater degree of mentorship from senior faculty,
and a greater degree of time preparing for public speaking
and oral presentations.

Interpersonal Skills. Candidates rated their interpersonal
skills with a mean of 4.28, which was the highest-rated
skill set among all domains (Figure 5). The highest-rated
individual skill was getting along with others (4.52 ± 0.65;
P < .01), while the lowest-rated skill was communicating
clearly in writing (4.04 ± 0.79; P ¼ .03). In the qualitative
section, they identified deficiencies in networking and
professional social interactions, emotional intelligence for
team building, and conflict management. To address
these deficiencies, they recommended improvements in
communication skills, increased introspection with feed-
back, and a greater degree of participation in large society/
organizational conferences.

IDP: Assessment of Time Management

The candidates reported that the majority of their time was
spent in patient care (62.7%), followed by research and cre-
ative work (12.3%) and teaching (9.58%). Administration/
other duties and personal development were given the least
amount of time (7.36% and 7.42%, respectively).

IDP: Career Goals for Future Focus and
Motivations

In the thematic analysis of the open questionnaire, the can-
didates identified their upcoming goals (in 1 year) as
obtaining the next level of training position (fellowship),
completion of research and academic projects, and improve-
ment of surgical skills. In terms of long-term career goals
(3-5 years), the respondents identified having a role in an
academic institution or professional society, having a role
with research and innovation, and having successfully com-
pleted their fellowship training with proficient surgical

skills. The candidates identified the motivators for these
goals as follows: interest in self-improvement, desire to con-
tribute to the field of orthopaedics and sports medicine, and
dedication to high-level patient care.

Survey: Assessment of the Candidates’
Perceptions and Value of the IDP

Of the 25 candidates, 17 (74%) responded that they agree/
strongly agree that the IDP was helpful in characterizing
their career and personal goals (6 [26.1%] undecided, 2 non-
responses not included in the analysis). In addition, 16
(66.7%) responded that they agree/strongly agree that it
was helpful to complete the IDP before their fellowship
interviews (6 [25%] neutral, 2 [8.3%] disagree, 1 nonre-
sponse not included in the analysis). A larger proportion,
20 (83.3%), responded that they agree/strongly agree that
the IDP would be helpful to use longitudinally during fel-
lowship to develop their future careers (4 [16.7%] neutral,
0% disagree, 1 nonresponse not included in analysis) (Fig-
ure 6).

DISCUSSION

The purpose of this study was to evaluate the perceptions
and perceived value of an IDP for the self-assessment of
professional skills, the characterization of personal deficits,
and the identification of future goals and for its role in
facilitating longitudinal mentorship during future ortho-
paedic sports medicine fellowship. Our most important
finding was that the majority of fellowship candidates
(83.3%) agreed that the IDP was helpful to characterize
their personal and career goals and that it would be valu-
able for longitudinal mentorship during the fellowship
year. Given these results, we believe that an IDP could be
a useful tool for each institution to understand the needs of
a trainee class and identify these needs early in the men-
torship process.

The majority of candidates (96%) were deficient in hav-
ing an experience or exercise similar to our IDP to develop
formal career goals and plans, with the exception of 1 can-
didate completing an IDP in medical school. This result is
likely associated with the current lack of funding and with
the existence of formal mentorship programs within 30% to
50% of surgical and orthopaedic residency programs.13,24

The use of this IDP longitudinally would be advantageous
to trainees, as it would provide a framework for mentors to
understand and promote the trainees’ characterization of
personal and career goals and it would help guide subse-
quent action plans to achieve these short- and long-term
goals. As fellowship is a transitional point in career devel-
opment, mentorship can guide mentees through transi-
tional states in personal development and help them
maximize their potential to become successful clinicians.21

As trainees continue their development, their roles and
goals change, highlighting the need for maintaining longi-
tudinal mentorship.6

Based on the candidates’ self-assessment of skills, crea-
tivity and developing new research directions, large group

Figure 5. Candidates’ self-assessment of their interpersonal
skills.
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teaching, and grant writing were identified as the lowest-
rated skills. The lack of competency in grant writing and
large group teaching is important to address, as it may have
implications on the identified long-term goals of having a
role in an academic institution or professional society and/
or a role in research and innovation.

While the specific domains that the participants identi-
fied for improvement may not be applicable to all trainees
applying for an orthopaedic sports medicine fellowship, the
study of the IDP illustrates that it can be utilized as an
effective tool to identify areas of weakness for potential
intervention during mentorship. Bernstein et al2 showed
that the combination of a clinician-scholar career timeline,
mentorship, and successful grant-writing application in the
Clinician Scholar Career Development Program can have a
positive effect on increased scholarly and career-affecting
activities. We believe that the IDP can achieve similar
objectives: helping to establish short- and long-term
professional and personal goals, providing a longitudinal
tool for mentorship during the fellowship training, and
including a guided educational experience (eg, completion
of a grant or increasing experience in large group teaching
formats for our study cohort). Furthermore, the IDP can be
a useful tool to identify skills for which trainees believe that
their competency is high; thus, mentors can devote less
time to these areas and spend more time on the domains
in which trainees believe they need the most development.

While each fellowship program is tasked with providing
a well-rounded surgical training experience, we would like
to emphasize that each incoming class of fellows has its own
particular strengths, weaknesses, and personal and profes-
sional aspirations. These characteristics of the fellowship
class can be described using the IDP and communicated to
the fellowship faculty members. With this knowledge, the
faculty members can supplement their existing curriculum

and tailor the educational experience for the fellowship
year to maximize mentorship and growth that go beyond
the traditional requirements from the Accreditation Coun-
cil for Graduate Medical Education, American Orthopaedic
Society for Sports Medicine, and Arthroscopic Association
of North America. Given that the candidates indicated that
the majority of their time was spent on patient care and
that the barrier to achieve many of their goals was a lack
of dedicated time, it would be reasonable to consider includ-
ing the IDP and its subsequent action plans into the core
curriculum and objectives of a fellowship training
experience.

We acknowledge that our sample size was relatively
small (N ¼ 25) and may not represent the entire population
of sports medicine fellowship candidates; thus, the specific
competencies that the participants identified as areas for
improvement may not be applicable to all fellowship pro-
grams. However, we believe that the most important take-
away from this study is the process of completing an IDP
and its utility to medical training programs; this is less
affected by sample size than the domains pertaining to
areas of improvement. The study was also limited by the
inherent sampling bias of surveying candidates who were
interviewing for a sports medicine fellowship at an aca-
demic tertiary center and may not reflect applicants seek-
ing out alternative experiences, such as private practice,
community practice, and rural experiences. However, the
candidates in our survey were from a reasonably diverse
sex group (28% female) in comparison with active orthopae-
dic surgery residents (14.7% female).1

There was the potential for response bias, as candidates
may have aligned their responses with the perceived objec-
tives of the fellowship. We acknowledge that applicants
may have been more inclined to respond positively to the
survey despite its anonymity because they were being

Figure 6. Candidates’ perceptions of the utility of the individual development plan (IDP) to characterize their career and personal
goals and as a tool before their fellowship interview and during fellowship training.
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interviewed for a position in the fellowship program. We
attempted to reduce this response bias by explicitly inform-
ing all candidates that the participation in and completion
of the IDP and survey were voluntary and not a factor in
their potential candidacy at the fellowship interview and
that all responses were anonymous. Future studies could
mitigate this source of bias by surveying applicants after
the sports medicine match to obtain truly voluntary and
honest answers. We acknowledge that while the IDP
appears to be valued by candidates as a useful tool and
endorsed by the NIH, it has not been formally validated
in the literature. We currently do not have prospective
results from its use and instead look forward to future pro-
spective studies to evaluate its long-term efficacy and
develop data to support its validation.

CONCLUSION

In this study, we identified that sports medicine fellowship
candidates value the IDP as a positive tool for mentorship
and career/personal development. From our results, we rec-
ommend the process of administering an IDP as a useful
method for trainees to identify domains of low competency;
in our cohort, these included grant writing, large group
teaching and public speaking, and creativity and develop-
ing new research directions. Via the IDP, these domains
may be recognized earlier and communicated to mentors
to strengthen the experience of the trainee and increase the
value of the mentorship relationship.
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