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Abstract Introduction Ophthalmology departments have been stated to be among the least
diverse clinical departments at United States medical schools. Improvement requires
recruiting a pipeline of diverse trainees. Residency program Web sites represent a
potential diversity and inclusion recruitment tool. This study assesses how ophthal-
mology residency program Web sites demonstrate a commitment to diversity and
inclusion.
Methods We analyzed the diversity and inclusion content of 116 ophthalmology
residency programWeb sites in April 2021. Main outcomemeasures were the presence
of 12 diversity and inclusion elements on program Web sites, based on prior work and
Accreditation Council for Graduate Medical Education guidelines: nondiscrimination
statement, diversity and inclusionmessage, community resources, extended faculty or
resident biographies (including hobbies, etc.), faculty photos, resident photos, addi-
tional financial resources for trainees, wellness resources, mental health resources,
health disparities/community engagement, and diversity council. We used Mann–
Whitney U and Kruskal–Wallis tests to assess whether residency program character-
istics such as rank, size, university affiliation, and geographic location were associated
with commitment to diversity and inclusion on affiliated residency Web sites.
Results Ophthalmology residency program Web sites included a mean of 4.4�2.1
diversity elements. Sixteen percent of programs featured more than half (7þ ) of the
evaluated diversity elements. The most featured common diversity elements included
resident photos (85.3%), faculty photos (78.4%), and community resources (64.3%).
Extended faculty biographies (2.6%), mental health resources (9.5%), and diversity council
information (11.2%) were less commonly showcased. Top-ranked programs (7.6�1.8,
p<0.0001) and university-based/-affiliated programs (4.7�2.8, p¼0.0039) displayed
more diversity elements than lower-ranked (4.1�1.8) and community-based programs
(2.8�1.7).

received
September 4, 2021
accepted after revision
November 24, 2021

DOI https://doi.org/
10.1055/s-0042-1743412.
ISSN 2475-4757.

© 2022. The Author(s).
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution-NonDerivative-NonCommercial-License,

permitting copying and reproduction so long as the original work is given

appropriate credit. Contents may not be used for commercial purposes, or

adapted, remixed, transformed or built upon. (https://creativecommons.org/

licenses/by-nc-nd/4.0/)

Thieme Medical Publishers, Inc., 333 Seventh Avenue, 18th Floor,
New York, NY 10001, USA

THIEME

Research Article e103

Article published online: 2022-04-19

mailto:pershing@stanford.edu
https://doi.org/10.1055/s-0042-1743412
https://doi.org/10.1055/s-0042-1743412


A potential strategy to mitigate health care disparities in the
United States is to create a more diverse physician work-
force.1,2 Race concordance between patient and physician
has been shown to result in longer visits, better communi-
cation, increased trust, and improved patient satisfaction.3–5

In addition, physicians from backgrounds that are underrep-
resented in medicine (URiM) are more likely to serve racial
and ethnic minority populations that suffer from physician
shortages.6,7 Ophthalmology departments have been stated
to be among the least diverse clinical departments at United
States medical schools.8 Recently, the American Council of
Graduate Medical Education (ACGME) released updated
ophthalmology residency program requirements and de-
clared that residency programs must (1) recruit and retain
a diverse workforce and that residents must (2) competently
treat diverse patient populations.9

One tool that residency programs may consider in their
recruitment efforts for diverse trainees is the residency pro-
gramWebsite. Applicants rate residency programWebsites as
an important factor when deciding where to apply to residen-
cy,10–12 and thus program Web sites could be a venue for
broadcasting a commitment to diversity and inclusion. The
Web site is especially critical today given that the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic
has temporarily halted in-person interviews and limited visit-
ing away rotations, both of which provide prospective resi-
dents a chance to learn about program values that may be
difficult to discern online, such as commitment to diversity
and inclusion. Previous reports indicate that female applicants
and URiM applicants in particular value program diversity
when considering where to apply to residency.13–15

Prior analyses of residency programWeb sites demonstrate
thatWeb site content is inconsistent across specialties.16–18 In
addition, there is limited published data on residencyWeb site
content that highlights diversity and inclusion initiatives. One
prior study describedgeneral surgery residencyprograms, but
not ophthalmology programs.19 In this study, we assessed U.S.
ophthalmology residency program Web sites to evaluate
presence and extent of content demonstrating program diver-
sity and inclusion elements.

Methods

The Stanford School ofMedicine’s Institutional Review Board
declared this study exempt from oversight because all data
obtained for this study were publicly available.

Program Eligibility
We used FREIDA (Fellowship and Residency Electronic Inter-
active Database) to obtain a list of all ophthalmology resi-
dency programs accredited by the ACGME. Military-based
programs (four) and those without a functional residency
program Web site (three) were excluded from analysis. Web
site content analysis was completed for the 116 remaining
ophthalmology residency programs between April 1, 2021
andApril 29, 2021. AllWeb siteswere accessed and evaluated
by two independent medical student reviewers with an
interest in applying to ophthalmology residency. A Kappa
coefficient was calculated for interrater agreement. Discrep-
ancies between raters weremarked and later resolved after a
conversation between the two independent reviewers.

Diversity Criteria
All residency program Web sites were evaluated for the
presence of 12 criteria that demonstrate a commitment to
diversity and inclusion. Eight of the elements included in our
analysiswerebased on establishedmethods in a recent study
examining the presence of diversity elements on general
surgery residency program Web sites: specifically, nondis-
crimination statement, diversity and inclusion message,
community resources, extended faculty biographies, extend-
ed resident biographies, faculty photos, resident photos, and
additional financial resources for trainees.19 The four
remaining criteria were based on ACGME guidelines specify-
ing that residency programs should demonstrate a commit-
ment to wellness, mental health, health disparities, and a
diverse and inclusive workforce. Specific elements included
in our study were: wellness resources, mental health resour-
ces, health disparities/community engagement, and diversi-
ty council.9 ►Table 1 provides a brief explanation of each
diversity element that was evaluated on residency program
Web sites.

Data Collection
Residency programs earned “credit” for the presence of each
of the 12 aforementioned diversity elements if a given
element was directly mentioned on the residency program
Web site or if there was a direct link to a departmental or
institutional Web site with the relevant information. For
example, many residency program Web sites had links to
their associated Graduate Medical Education office, which
provided information about financial resources for trainees.
Residency program Web sites also often featured extended

Conclusion Most ophthalmology residency program Web sites feature less than half
of the 12 diversity and inclusion elements included in this study, suggesting room for
improvement. By drawing attention to program diversity and inclusion efforts, Web
sites offer a potential tool for residency programs to consider in their recruitment
efforts for diverse trainees. Incorporating the diversity and inclusion elements analyzed
in this study represents a low-burden way to signal a greater commitment to diversity
that could help programs recruit diverse applicants.
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faculty biographies indicating nonacademic hobbies and
interests, etc.; analogous extended resident biographies;
faculty photos; and resident photos for some but not all
eligible residents and/or faculty. In these situations, pro-
grams with extended resident/faculty biographies or
resident/faculty photos for greater than 50% of eligible
individuals received full “credit” for the applicable diversity
element.

A binary scoring system was used by reviewers to assess
the presence (þ1) or absence (0) of each diversity element,
consistent with similar research examining residency pro-
gram Web site content, to maintain objectivity.16–18,20 After
programs were evaluated for each of the 12 elements, a total
“diversity score” was calculated based on the number of
individual diversity elements that were present on the
program Web site, with a maximum score of 12 and a
minimum score of 0.

Data Stratification and Statistical Tests
Residency programs were grouped based on program rank,
size, affiliation, and geographic location. For rank, three
different measures of program rank were used to minimize
bias. First, Doximity 2020 rankings were used to identify the
top 25 ophthalmology residency programs.21 Next, the Oph-
thalmology Times 2020 rankings were used to identify the 12
“Best Overall Programs” and the 12 “Best Residency Pro-
grams.”22 For size, programs were divided into four groups
based on total number of residents (postgraduate year [PGY]-
2 to PGY-4): 6 to 9, 10 to 15, 16 to 21, and 22þ . For affiliation,
programs were divided into two categories: university-ba-
sed/university-affiliated versus community-based. For geo-
graphic location, programs were divided into Midwest,
Northeast, South, and West based on regions defined by
the United States Census Bureau.23 We compared the num-
ber of diversity and inclusion elements incorporated into
residency program Web sites between programs of various

size, rank, affiliation, and location using the Mann–Whitney
U test or Kruskal–Wallis test, as appropriate. If a statistically
significant differencewas observed based on program size or
geographic region, a post hoc Dunn’s test was used to
determine which program sizes or regions differed from
each other. All statistical analyses were conducted using
Microsoft Excel Version 15.21.1 and SPSS Version 26.0.0.1.
p-Values of less than 0.05 were deemed significant.

Results

A total of 116 nonmilitary ophthalmology residency pro-
grams with functional Web sites were assessed for the
presence of 12 diversity and inclusion elements. There was
high interrater reliability with 86% agreement and a Kappa
coefficient of 0.69. Program Web sites included a mean of
4.38 (standard deviation [SD] 2.14) diversity elements. The
most common diversity score was 5 elements (21.6% of
programs). Only 25% of programs had 50% (6) or more
diversity elements and only 16.4% of programs had more
than half (7 or more) of the evaluated diversity elements
(►Fig. 1).

The most common diversity elements featured on oph-
thalmology residency program Web sites were, respectively,
resident photos (85.3%), faculty photos (78.4%), and commu-
nity resources (64.3%). The least common diversity elements
included extended faculty nonacademic biographies (2.6%),
mental health resources (9.5%), and information about a
diversity council (11.2%) (►Fig. 2).

When comparing programs by rank, the top 25 Doximity
programs incorporated a greater number of diversity ele-
ments (mean 6.3, SD 2.1) into their residency program Web
sites compared with all other programs (mean 4.1, SD 1.9)
(p¼0.0003). In addition, the top 12 overall programs (mean
7.6, SD 1.8) and the top 12 residency programs (mean 7.0, SD
2.4) based on Ophthalmology Times also demonstrated a

Table 1 Definition of diversity elements investigated for inclusion into ophthalmology residency program Web sites

Diversity element Definition of element

Nondiscrimination statement Equal opportunity or nondiscrimination statement

Diversity and inclusion message Individualized message from program separate from nondiscrimination statement
regarding diversity

Community resources Material about community resources, demographics, or diverse groups

Extended faculty biographies Faculty biography includes personal information about interests or background

Extended resident biographies Resident biography includes personal information about interests or background

Faculty photos Individual photos of each faculty member

Resident photos Individual photos of each current resident

Additional financial resources
for trainees

Program details resources for financial assistance available for residents

Wellness resources Wellness resources available for residents

Mental health resources Mental health/counseling resources available for residents

Health disparities/Community
engagement

Community engagement initiatives aimed at addressing health disparities available for
residents

Diversity council Council committed to diversity and inclusion consisting at least partially of residents
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greater commitment to diversity and inclusion than other
ophthalmology residency programs (p<0.0001). When
comparing programs by affiliation, university-based/univer-
sity-affiliated programs (mean 4.7, SD 2.1) had higher diver-
sity scores when compared with community-based
programs (mean 2.8, SD 1.7) (p¼0.0039). There was no
significant difference in total diversity score when compar-

ing residency programs based on program size or geographic
location (►Table 2).

Discussion

Residency programWeb sites provide important information
to applicants for decision-making about applying to

Fig. 1 Percentage of ophthalmology residency programs with each number of diversity elements. Of the 12 diversity elements studied,
residency program Web sites showcased a mean of 4.38 diversity elements.

Fig. 2 Number of ophthalmology residency programs that display each diversity element on their Web site (n¼ 116 programs). Programs most
commonly featured resident and faculty photos as well as additional financial resources for trainees.
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programs.10–12,14 In this study, we assessed 116 ophthalmol-
ogy residency program Web sites for the presence of 12
criteria that showcase diversity and inclusion to potential
program applicants. Our results indicate that only 16% of
residency program Web sites contained more than half
(seven or more) of the diversity elements examined—with
the majority of programs ranging from 3 to 5 diversity
elements. Higher ranked programs and university-based/-
affiliated programs incorporated more diversity elements
into their Web sites when compared with lower ranked
programs and community-based programs, respectively.
The wide variation and limited content in diversity and
inclusion elements displayed on programWeb sites suggests
that applicants may benefit from more standardized resi-
dency programWeb sites that allow for easier comparison of
programs when deciding where to apply. Additionally, by
highlighting program diversity and inclusion efforts, Web
sites offer a potential tool for residency programs to consider
in their recruitment efforts for diverse trainees.13–15

Our findings alignwith a previous study that examined the
presence (or lack thereof) of diversity and inclusion elements
on general surgery residency programWeb sites.19 Residency
program Web sites for both ophthalmology and general sur-
gery often lacked important diversity elements including a

nondiscrimination statement, a diversity and inclusion mes-
sage, and extendednonacademic faculty/resident biographies.
Extended faculty/resident biographies may be particularly
important to female and ethnic minority applicants, who
rate the presence of gender and ethnic diversity among faculty
and residents as a high priority.13–15

In our study, more than half (56%) of ophthalmology
programs listed information about additionalfinancial resour-
ces for trainees. With average debt among medical students
rising dramatically and a majority of residency applicants
either borrowing money to cover interview costs (71%) or
declining interviews for financial reasons (41%), residency
programs that demonstrate a willingness to provide financial
assistance to trainees may help attract applicants from socio-
economically disadvantaged backgrounds who otherwise
might not apply due to financial constraints.24,25

Fewer than 25% of residency program Web sites listed
wellness resources available to residents, and less than 10%
provided details on special mental health resources or
counseling services available to residents. Residency pro-
gram Web sites that emphasize such resources may be
appealing to applicants who hope to avoid burnout and
depression, both of which are of increasing concern for
trainees.26 Given that racial/ethnic minority physicians-in-

Table 2 Stratified analysis comparing Web site diversity content based on rank, size, affiliation, and geographic location

Program characteristic Number of programs Diversity score, mean (SD) p

Doximity rank 0.0001

Top 25 25 6.3 (2.1)

Not top 25 91 4.1 (1.9)

Ophthalmology Times best overall < 0.0001

Top 12 12 7.6 (1.8)

Not top 12 104 4.1 (1.8)

Ophthalmology Times best residency < 0.0001

Top 12 12 7.0 (2.4)

Not top 12 104 4.1 (1.8)

Program size 0.7076

6–9 31 4.2 (2.1)

10–15 59 4.4 (2.1)

16–21 17 5 (2.1)

22þ 7 4.7 (2.4)

Affiliation 0.0039

University-based/affiliated 104 4.7 (2.1)

Community-based 12 2.8 (1.7)

Geographic region 0.1031

Northeast 36 4.0 (1.9)

South 34 4.3 (2.0)

Midwest 30 4.8 (2.1)

West 15 5.5 (2.1)

Abbreviation: SD, standard deviation.
Boldface values represent statistical significance at p < 0.05.
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training have been shown to be more hesitant to seek out
mental health counseling resources, residency programWeb
sites that emphasize destigmatizing mental illness may
prove particularly beneficial for recruiting URiM applicants
and trainees.27–29 Additionally, a commitment to wellness
andmental health resources on residency programWeb sites
may provide insight regarding a program’s vision or philos-
ophy, which has been rated as an important factor among
applicants when deciding where to apply.30

Only 11% of ophthalmology residency program Web sites
included in this study promoted a “Diversity Council” in-
cluding residents and fellows with a primary aim of improv-
ing diversity, equity, and inclusion in graduate medical
education. This is a potential area for improvement; com-
mittees focused on URiM recruitment have been shown to be
an effective method for helping to recruit diverse appli-
cants.31 Furthermore, a diversity council can provide a
support network that helps URiM trainees manage the
additional academic and extracurricular demands that
non-URiM trainees may not experience.32 As such, programs
with established diversity councils (or programs planning to
implement diversity councils in the future) may benefit from
highlighting this rare yet beneficial diversity and inclusion
feature on the residency program Web site.

Our finding that both top-ranked and university-based/-
affiliated programs displayed more elements indicating
commitment to diversity and inclusion on their Web sites
may represent greater availability of resources for (1) imple-
menting diversity and inclusion initiatives and (2) develop-
ing residency Web sites to showcase initiatives.33,34

However, since resource availability may be cross-cutting,
increasing financial resources for diversity and inclusion
initiatives may help to recruit more diverse applicants and
address current diversity limitations.35 Regional analysis of
residency program Web sites revealed that programs in the
West contained the highest average number of diversity
elements on program Web sites when compared with pro-
grams in the Northeast, Midwest, and South regions, though
this difference was not statistically significant. Notably, a
disproportionate percentage of Western residency program
Web sites (87%) contained information about community
resources, demographics, and/or diverse patient populations
when comparedwith residency programs fromnon-Western
regions (61%). Furthermore, a significantly greater percent-
age ofWestern residency programWeb sites (47%) contained
information about community engagement initiatives aimed
at addressing health disparities when compared with non-
Western programs (17%).

There are several limitations to our study. First, we were
unable to determine the association between presence of
diversity and inclusion content on residency program Web
sites and diverse residents in the program. There is minimal
public information about the breakdown of residency appli-
cants by race, gender, ethnicity, and socioeconomic status.
As such, further study is necessary to determine whether
increased diversity and inclusion elements on residency
program Web sites correlates to increasingly diverse appli-
cants and matched residents. Additionally, Web site con-

tents may over- or underrepresent actual program,
departmental, or institutional diversity, equity, and inclu-
sion efforts, and presence of programs and initiatives do not
necessarily reflect (or lead to) greater diversity in the
faculty or trainees. Further research on the association
between publicly facing displays of commitment to diversi-
ty and inclusion by residency programs on their Web sites
and program implementation and/or execution of those
commitments is warranted. Another limitation is that we
assessed for the presence or absence of diversity and
inclusion elements on residency program Web sites but
did not analyze the quality of the elements presented.
However, both independent reviewers agreed that higher
scoring programs tended to possess increased quantity and
increased quality of diversity elements when compared
with lower scoring programs—reducing the likelihood of a
situation where a program inappropriately received a high
score. Additionally, the binary scoring system used in this
study is similar to other studies examining residency pro-
gram content analysis.16–18,20 Finally, although the 12
diversity and inclusion elements included in this study
are not a validated measure of program commitment to
diversity and inclusion, these criteria have been utilized
previously to evaluate residency program Web sites and are
based on updated ACGME guidelines.9,19

In summary, of the 116 nonmilitary ophthalmology resi-
dency programWeb sites examined, only 16% includedmore
than half of the evaluated diversity and inclusion elements in
this study, suggesting potential for residency programs to
further their commitment to diversity and inclusion initia-
tives online. Not only the existence of diversity and inclusion
initiatives but also inclusion of information on programWeb
sites, such as a nondiscrimination statement, diversity and
inclusion message, and mental health/wellness resources
may help to better convey the program’s commitment to
diversity and inclusion, which can help to recruit more
diverse applicants. Furthermore, the residency program
Web site can be an especially vital communication tool
with potential applicants as a result of the shift to virtual
interviews due to the SARS-CoV-2 pandemic, where oppor-
tunities for applicants to engage with program residents,
faculty, and staff to gauge a program’s commitment to
diversity and inclusion are limited. An increased emphasis
and communication around diversity and inclusion among
ophthalmology residency programs may help to facilitate
productive discussions regarding the gender, socioeconomic,
and racial/ethnic disparities that currently exist among
ophthalmology residents and in the ophthalmology work-
force at large.
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