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Studies demonstrate that ethnic concordance between physi-
cian and patient improves patient compliance and therapeutic
benefit.1 Ophthalmology remains a specialty of low diversity.
Anoptimal, population-based strategy for the future treatment
of ophthalmologic disease includes increasing the number of
practicingophthalmologistswhocomefromunderrepresented

backgrounds. Currently, 6% of practicing ophthalmologists and
7.7% of ophthalmology residents identify as coming from
minority communities underrepresented in medicine (URM),
while the prevalence of these minorities in the United States is
approximately 30%.2,3 In some areas, this difference is even
larger.4
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Abstract Background Ethnic concordance between physicians and patients improves compli-
ance and therapeutic benefit. Current literature shows a lack of diversity within
ophthalmology. Thus, we aimed to develop a longitudinal mentorship program
between first year ophthalmology residents (PGY2s) and first year medical students
(M1s) coming from minority communities underrepresented in medicine (URM) to
provide early exposure to the field.
Methods M1 members of URM organizations were recruited and paired with PGY2
ophthalmology residents in a mentorship program between 2017 and 2019. All
participants were surveyed twice annually.
Results All 2017 M1s stated increased interest in ophthalmology, felt “satisfied” or
“very satisfied”with the program, and completed all requirements. At the year-end, the
mean educational value of the program for 2017 M1s was rated 4.33/5, and interest in
ophthalmology 4.67/5. Quality of the clinical experiences for 2017 PGY2s 3.5/5, and
the overall effectiveness of the program 3.5/5. At the year-end, the average educa-
tional value of the program for 2018 M1s was 4.4/5, and interest in ophthalmology
4.0/5. Quality of the clinical experiences for 2018 PGY2s was 3.1/5, and the overall
effectiveness of the program was 3.4/5.
Conclusion Our “pipeline” program represents an ongoing effort to increase URM
interest in ophthalmology. Continued assessment to identify areas for growth and
improvement can optimize the program to aid other programs in initiating efforts to
tackle this important issue.
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Lack of ophthalmologists in underserved communities,
financial disparities andpatientmistrust of physicianspresent
significant barriers to care. These barriers are reduced when
physician and patient come from similar ethnic backgrounds,
with patients reporting greater satisfactionwith communica-
tion and treatment outcomes when they receive care from
physicians of the same race/ethnicity.5–9 URM physicians
return frequently to underserved communities, including
areas which traditionally lack ophthalmologists.8 Efforts
aimed at diversifying the ophthalmology workforce address
the sense of alienation experienced by patients who have
difficulty relating to physicians of a background different
from their own. While such a project may take time, early
intervention is important. By 2050, the prevalence of common
ophthalmologic diseases is predicted to double, increasing the
demand for diversity in ophthalmologists.10

Many barriers deter medical students from pursuing
careers in ophthalmology, including its competitiveness, lack
of student exposure to ophthalmology, and lack of time for
career exploration beyond the required core clerkships within
the medical curriculum. URM students face additional chal-
lenges including limited familial, financial, or educational
support and encouragement.11 The University of Michigan
Medical School (UMMS), Doctors of Tomorrow (DoT) program
addresses similar barriers at the secondary level with a men-
torship-based model. This model pairs high school students
fromunderrepresentedminoritieswithmedical studentmen-
tors who act as point persons to help increase exposure to
medicine and provide educational and social support. DoT has
been successful, with two former students now attending
medical school and 18 former students pursuing their under-
graduate education at the University of Michigan.12

Inspired by the success DoT has achieved, we created the
Michigan Ophthalmology Pipeline (MOP) program. This pilot
program seeks to facilitate longitudinal mentorship between
ophthalmology residents at the Kellogg Eye Center (KEC) and
URM medical students, with the aim of increasing diversity
within ophthalmology. MOP is predicated on the hypothesis
that forming these near-peer relationships at the institutional
level will provide medical students a support structure with
which to navigate medical school and ultimately inspire URM
students to pursue a career in ophthalmology. From a resident
perspective, this program aims to enhance their training
as future leaders and educators in the field. This paper dis-
cusses the successes and challenges encountered over thefirst
2 years of the program.

Methods

Recruitment
IncomingURMfirst yearmedical students (M1s)were paired
with first year ophthalmology residents (PGY2s) as opposed
to pairing students with faculty, to leverage the mentorship
opportunities that come with near-peer relationships.
Recruitment efforts beganwithin thefirst months ofmedical
school when students have little exposure to ophthalmology
and are in the early stages of forming their professional
identity.

MOP partners with two prominent URM organizations at
the medical school: the Black Medical Association (BMA) and
the Latin American and Native American Medical Association
(LANAMA), to aid in recruiting efforts. InterestedM1s attended
a dinner meeting with their prospective PGY2 mentors, oph-
thalmology faculty, and leadership to learn more about the
program,afterwhichanapplicationwasreleased.All interested
M1s were welcomed to apply, regardless of URM status.

Program Design
The program is designed to facilitate a mentoring relation-
ship for the duration of medical school, while also providing
supplemental educational experiences. As students’progress
through medical school, they maintain their relationship
with residents, who continue their leadership roles as
PGY3s and PGY4s. The aspects of the program can be divided
into the following components:

Educational events and skill building: the program hosts
several clinical skills nights, where residentmentors introduce
the basics of clinical ophthalmology, including ocular anatomy,
direct and indirect ophthalmoscopy, and slit-lamp techniques.
The students also participate in a surgical simulation experi-
ence with a cataract simulator (VRmagic, Mannheim,
Germany) to practice basic microsurgery techniques. Various
suturingandknot-tyingskills eventsareheldto furtherdevelop
students’ surgical skills and interest. Participants also have the
opportunity to participate in healthcare disparity journal club
eventswith the UMMS ophthalmology student interest group.

Mentor-guided clinical immersion: students attend oph-
thalmology clinics or observe surgery at least thrice per
semester and work on the ophthalmology inpatient consult
or night-float service at least once per semester. These
experiences utilize the mentor–mentee relationship to cre-
ate an inviting learning environment, while serving as an
opportunity for mentors to develop as educators.

Global networking: the ophthalmology department hosts
a visiting professorship to discuss health care disparities in
ophthalmology. Mentors andmenteesmeet with the visiting
professor in a separate event to provide an opportunity for
them to interact with a national leader in the field.

Research opportunities:mentees are connectedwithnumer-
ous research opportunities focused on diversity, equity, and
inclusion (DEI) efforts. The Health Equity Ophthalmology
Student Program is an affiliated program that provides two
students between their M1 and M2 years with combined
research and clinical funding. Those students have the oppor-
tunity to submit their work for presentation at national confer-
ences, giving them an opportunity to further network with
leaders in ophthalmology. In addition, the program hosts a DEI
weekend every year to engage all members of the community.
Sixout of 28 residents and 2 out of 121 faculty identify asURM,
but students have reported no difficulty in finding mentors
who share their passion for diversity efforts at our institution.

Community building: in an effort to build community,
MOP hosts numerous potluck meals and social events,
such as bowling, throughout the year. Many mentees cite
this as a way to form stronger relationships with their
mentors outside of the clinical environment.
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Evaluation
Mentee and mentor feedback provides insight into how the
program is meeting the needs of its participants. M1s and
PGY2s are surveyed anonymously twice annually. Question
phrasing can be found in ►Appendix Tables 1–3. The surveys
are designed to gather information regarding the quality of
clinical experiences, program value and satisfaction, and sug-
gestions for improvement.

Results

The programwas first implemented during the 2017 to 2018
academic year. Nine medical students applied for and joined
the program, five of whom identify as URM, and all seven of
KEC’s PGY2s served as mentors. In the second year, twelve
M1s applied for sevenmentee positions in fall 2018. All seven
selected mentees identified as URM and all newly entering
PGY2s in 2018 participated. All nine M2s and seven PGY3s
from the 2017 cohort have continued in the program.

Midyear and year-end feedback collected from the 2017
cohort showed mentees and mentors both had a positive
response to the program (►Table 1). Several students shared
the sentiment “I have maintained my interest in ophthal-
mology, and this experience has made it even stronger!” The
year-end feedback continued the following positive trend: all
M1s stated that interest in ophthalmology increased since
beginning the program, and PGY2s identified the program as
a means to connect with students from different back-
grounds and an opportunity to gain educator experience.
All M1s would recommend the program to other students
and all responding PGY2s would recommend that future
residents participate in the program.

Midyear feedback collected frommentees and mentors in
the 2018 cohort was less positive than the previous year
(►Table 1). Not allmenteeswere able to complete shadowing
requirements (►Table 2). Mentees stated that the program
provided opportunities to learn more about ophthalmology
and felt comfortable asking questions. Mentee suggestions
for improvement included additional social time to connect
with mentors on a personal level, less stringent shadowing
requirements, and additional information about ophthal-

mology in practice. Mentor suggestions for improvement
included administrative support in scheduling clinical and
surgical experiences with mentees, fewer required mentee
experiences, resident participation be optional, and social
events better accommodate resident schedules. The year-end
feedback from the 2018 cohort demonstrated improvement
from the midyear feedback, and overall, the 2018 year-end
results were just slightly less positive than those of the 2017
cohort. ►Tables 3 and 4 summarize 2017 and 2018 mentee
and mentor year-end responses, respectively.

►Figs. 1–3 further break down the differences in
responses between the two cohorts at the midyear and
year-end for mentee perceived educational value, mentee
satisfaction, and mentor perceived quality of clinical experi-
ence with their mentee.

Discussion

In an attempt to promote diversity within ophthalmology,
we created a longitudinal mentorship program to increase
interest among URM medical students in the field. The pilot
program has been successful, with two cohorts currently
enrolled. Many students credit the program for increasing
their interest in ophthalmology, citing the close relation-
ships they have made with residents, and the educational
opportunities available to them. Residents appreciated the

Table 2 Percentage of mentees who completed year-end
requirements

Requirement 2017
(n¼6)

2018
(n¼5)

p-Value

� 3 clinical experiences
(operating room and/or clinic)

100% 60% 0.10

� 1 consult/call experience 66.67% 80% 0.64

Note: Mentees attend clinic and/or observe surgery at least three times
per semester and work on the ophthalmology inpatient consult or night-
float service at least once per semester with their mentor.

Table 1 Midyear feedback responses

Question 2017
(n¼ 9)

2018
(n¼ 7)

p-Value

Mentee: education
value (mean)a

4.22 3.71 0.62

Mentor: clinical experience
satisfaction (mean)a

4.8 3.14 0.10

Mentee: increased
ophthalmology interestb

89% 43% 0.06

Mentee: satisfaction
with programb

100% 71% 0.09

Note: comparison of midyear anonymous feedback responses from
2017 and 2018 cohorts.
aResponses were on a scale from 1 to 5 in increasing value.
bPercentage of “yes” responses.

Table 3 Mentee year-end feedback responses on a scale from 1
to 5 with increasing value

Question 2017
(n¼6)

2018
(n¼5)

p-Value

Educational value 4.33 4.4 0.95

Increased ophthalmology
interest

4.67 4.0 0.53

Improved ophthalmology
knowledge

5 4.4 0.41

Increased knowledge of
ophthalmology DEI efforts

4.5 4.2 0.78

Confidence in
ophthalmological
clinical skills

3.67 3.0 0.65

Abbreviation: DEI, diversity, equity, and inclusion.
Note: comparison of mentee year-end anonymous feedback
responses from 2017 and 2018 cohorts.
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opportunity to enhance their teaching skills and work as
mentors to URM students.

Other programs have addressed diversity in medical
subspecialties by engaging URMmedical students. The Johns
Hopkins Dermatology Department created a dermatology
outreach program for minority high school students in the
Baltimore area and partnered with a medical student orga-
nization supporting URM students to host events throughout
the year.13 Northwestern Feinberg School of Medicine offers
a pipeline program that pairs URM medical students with
resident mentors in their desired specialty.14 The American
Academy of Orthopaedic Surgeons developed a mentorship
program in which URM and female medical students are
paired with a faculty mentor in orthopaedic surgery.15 The
UMMS has made a concerted effort to increase the diversity

of the student body, with themost recentM1 class consisting
of 20% URM and 65% female students. Next steps include
increasing diversity among faculty to provide better mentor-
ship to these students and residents.

Within ophthalmology, the American Academy of Ophthal-
mology (AAO) and the Association of University Professors
ofOphthalmology (AUPO)developed theMinorityOphthalmol-
ogyMentoring (MOM)program that operates at a national level
toconnectURMM1sandM2swithamentorophthalmologist.16

Through assistancewith board examinationpreparation, career
guidance, and bringing students andmentors together during a
“Student Engagement Weekend,” the AAO and AUPO help
interested URM students to attain their goal of becoming an
ophthalmologist. MOP builds on these successes by connecting
studentswith residents at the institutional level and leveraging
the near-peer nature of their relationship for consistent men-
torship throughout medical school. These corementor–mentee
pairings are supplemented with a faculty presence to make
research more accessible. By providing resources and encour-
agement to build competitive residency applications, we hope
that theprogramwill emboldenmoreURMstudentstopursuea
career in ophthalmology.

During the more recent year, the program has received
variablefeedbackandbarriershavebeen illuminatedhighlight-
ing areas for improvement. Although survey responses were
not statistically different significantly due to the small sample
sizes, the second cohort’s feedback was qualitatively less
positive. Overall, the first cohort of students and residents
viewed their participation in the program as a positive experi-
ence, while midyear survey results from the second cohort
demonstrated lower satisfaction ratings and fewer mentees

Table 4 Mentor year-end feedback responses on a scale of 1 to
5 with increasing value

Question 2017
(n¼4)

2018
(n¼5)

p-Value

Quality of clinical
experience with mentee

3.5 3.1 0.81

Growth as an educator 3.5 3.4 0.95

Increased knowledge of
ophthalmology DEI efforts

3.5 3.6 0.95

Effectiveness of program 3.5 3.4 0.95

Note: comparison ofmentor year-end anonymous feedback responses
from 2017 and 2018 cohorts.
Abbreviation: DEI, diversity, equity, and inclusion.

Fig. 1 Comparison of mentee satisfaction on a five-point scale ranging from “very unsatisfied” to “very satisfied” between the 2017 and 2018
cohorts at the midyear.
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completing their requirements. The reasons for such wide
variation in response remain unclear and are likelymultifacto-
rial. Initial resident engagement and commitment to the
program was identified as a major difference between the
two cohorts. Feedback from the surveys highlights other

possible contributing factors, including too many program
requirements, stress from a rigorous medical school curricu-
lum, and loss of communication between mentor and mentee
for scheduling future shadowing experiences. Other consider-
ations include a weak mentor–mentee relationship, lack of

Fig. 2 Comparison of mentee educational value on a scale of 1 to 5 with increasing value between the 2017 and 2018 cohorts at the midyear.

Fig. 3 Comparison of mentor perceived quality of clinical experience with mentee on a scale of 1 to 5 with increasing value between the 2017
and 2018 cohorts at the midyear.
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early interest inophthalmologyasa careerchoice, andclass-to-
class variation.

In response to the decrease in engagement and participa-
tion, MOP leadership discussed and implemented several
program changes. The number of required clinical shadowing
experiences was reduced from four to three per semester (one
clinic shift, one call shift, one operating room [OR] shift) and
the medical student clerkship coordinator began assisting
with scheduling these experiences to reduce the burden on
mentors and mentees. To help address the issue of stress
enduredduring abusybasic science curriculum, senior leaders
of theprogramproposedhavingregularofficehours toprovide
students anoutlet todiscuss anyareasofdifficulty, aswell as to
offer advice for success, in both the classroom and clinical
settings of medical school. With regard to building a stronger
mentor–mentee relationship early on, additional social events
shortly after the program’s formal welcome have been added.
Additional time is spent on growing this bond throughout the
year with regular social events to increase student and resi-
dent investment ineachother. Progresshasalreadybeennoted
from the changes we have been able to make, with 2018 year-
end feedback being markedly more positive than at the
midyear. Finally, to increase initial resident investment in
the program, the committee plans to more formally introduce
the program to incoming residents and develop a biannual
mentoring workshop. This would not only emphasize the
importance of the program’s mission but also help to foster
their life-long roles as mentors and leaders.

Despite the discrepancies between the first two cohorts of
mentors and mentees, it is essential to acknowledge the
success that this programhas achieved so far, and to recognize
the difficulty of its mission. Furthermore, it is important to
realize thatMOP is still in its very early stages, with significant
room for improvement andgrowth. The outcomeof a program
seeking to increaseURMpresence inophthalmologycannotbe
finally assessed until students complete their training and
become practicing ophthalmologists. Nonetheless, the MOP
leadership team remains optimistic that this pilot program
will continue to attract interest fromURM students each year,
and that the new changes will result in participation and
satisfaction levels comparable to those of our first cohort.
Lastly, the team anticipates that the success of this program
will incite the development of similar programs around the
country aiming to address the important issue of diversity
within ophthalmology, aswell as othermedical subspecialties.

Our “pipeline” program represents an ongoing effort to
increase URM interest in ophthalmology. Despite early suc-
cess, we continue to identify areas for growth and hope that
MOP can provide a template for other programs initiating
efforts to tackle this important issue.
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Appendix

Table 1 Complete survey questions

1. How valuable has this program and resident mentorship been to your educational development?

2. Overall, how would you rate the clinical experiences you’ve had with your mentee(s)?

3. Has this program increased your interest in ophthalmology as a potential career option?

4. Overall, how satisfied are you with the DEI ophthalmology mentorship program?

Table 2 Complete survey questions

1. How valuable has this program and resident mentorship been to your educational development?

2. My interest in ophthalmology has increased since starting the pipeline program.

3. My knowledge of ophthalmology has improved throughout the pipeline program.

4. My knowledge of DEI efforts within the field has improved throughout the Pipeline program.

5. I feel confident in my ability to apply clinical skills gained in the pipeline program.

Table 3 Complete survey questions

1. Overall, how would you rate the clinical experiences you’ve had with your mentee(s)?

2. I feel that I have grown significantly as an educator since participating in the Ophthalmology Pipeline Program.

3. I believe that my knowledge of efforts in Diversity, Health Equity, and Inclusion have increased since participating in the
Ophthalmology Pipeline Program.

4. I believe that the pipeline program is an effective way to improve the presence of underrepresented minorities in
ophthalmology.
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