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Abstract Objective This article evaluates the current availability of information on residency
program Web sites that may be of interest to residency applicants.
Design Cross-sectional analysis of 117 Accreditation Council for Graduate Medical
Education (ACGME)-accredited ophthalmology residency program Web sites from
October 17, 2018 to December 17, 2018.
Methods Programs were identified through the ACGME-specialty search, and the URL
links provided by the program were evaluated for directing the user to the institution,
department, or residency program. If a link was not functional or not provided, programs
were identified through a Google search. Web sites were evaluated for having information
on how to apply, application requirements and eligibility, and providing a link to the San
Francisco (SF)Match. Educational content included: didactic instruction, rotation overview,
research requirement information, active and/or past research, institutional conferences,
academic conferences, call schedules, and charitable work. Recruitment content included
current residents and faculty and their biographies, graduate placement, salary, benefits,
surrounding area information, message from the Program Director, Chair, and/or Chief
Residents, surgical statistics, affiliated hospital information, selection criteria, and associa-
tion links. Data was stratified by program size, geographic region, and top 20 hospitals in
ophthalmology by the U.S. News & World Report.
Results Nonfunctional links were provided by 16.2% of programs, and 3.4% did not
provide a link. Application instructions were presented by 83% of programs and 77%
provided a link to the SF Match. Greater than 80% provided didactic instruction, rotation
overviews, researchexpectationsof residents, and faculty and resident listings.Uptohalf of
programs listed information about application requirements and eligibility, call schedules,
surgical statistics, academic conferences, charitable work, salary, and selection criteria. A
message to applicants was displayed by 48% of programs, and 16% of programs provided
association links. Programs with more than 15 residents provided more educational
content than programs with less than 12 (p¼0.042). Differences in recruitment content
were observed among programs in the Northeast and West, (p¼0.003) and programs in
the South and West (p¼0.037). No other differences were observed.
Conclusion The Internet is frequently consulted during the residency application
process. Many programs provide basic information, but this can be further optimized to
maximize the utility of residency Web sites.
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Ophthalmology residency applicants likely use online resour-
ceswhen researching potential programs. Although there have
been no surveys specifically analyzing how prospective resi-
dents in this field utilize online resources, surveys conducted
within other specialties have shown that a residency’sWeb site
influences decisions to apply or interview at a program.1–3

There are several ways medical students can gain information
about residency programs other than programWeb sites, such
as faculty resources, other medical students and residents,
visiting student rotations, and contacting a program for infor-
mation.However, residencyprogramWebsites area fast, easily
accessible resource to access information about programs.

The availability and content of residency Web sites has
been established in several other specialties and fellowships,
including ophthalmic plastic and reconstructive surgery.4–13

To the best of our knowledge, this is the first such report for
ophthalmology. The purpose of this study is to evaluate the
current availability of information on residency program
Web sites that may be of interest to residency applicants
and identify potential areas of improvement related to
education and recruitment. We also analyzed the accessibil-
ity of program information through the Accreditation Coun-
cil for Graduate Medical Education (ACGME) program search
and evaluated whether programs provided application
instructions. We hypothesized there would be several crite-
ria not widely addressed by all programs.

Methods

We utilized the ACGME’s comprehensive list of accredited
programs, accessed on October 17, 2018.14 The number of
programs listed was 119. Two programs did not have a func-
tioning residency Web site at the time of the study and were
excluded. The criteria for this study was determined by the
authors andbasedoncriteriaof similar studies andsurveys.3–14

Web Site Accessibility from ACGME Site and
Application Information
Each program was assessed for the presence of a URL link that
directs the user to the program’s Web site, defined as a func-
tional link. Nonfunctional links were defined as directing the
user toanonworkingorunrelatedwebpage. If both thesecriteria
were present, thenwe evaluatedwhether the link was directed
to the institution, department, or residency program. If no link
wasprovidedor the linkwasnonfunctional, aGoogle searchwas
conducted by inputting the program’s name, followed by “oph-
thalmology residency program,” to locate the program’s Web
site. We evaluated whether Web sites provided instructions on
how to apply to the program, application and eligibility require-
ments, and a link to the San Francisco (SF) Match site.

Education
Web sites were evaluated on the presence or absence of
information regarding program education. Criteria included
didactic information, rotation overview, research require-
ments for residents, active and/or past research, call schedule,
institutional conferences, academic conferences, and charita-
ble work such as volunteering or working at free clinics.

Recruitment
Web sites were evaluated on information regarding recruit-
ment. Criteria included program description, list of current
residents and biography (medical school attended, internship,
etc.), alumni information, faculty listing and biography (medi-
cal school, residency, research interests, etc.), salary, benefits,
surgical statistics, and affiliated hospital information. We also
evaluated whether program Web sites provided direct infor-
mationorprovideda link to informationabout thesurrounding
area. In addition, a message from the Program Director, Chair,
or Chief Residents was highlighted in this category.

Data Stratification
Residency programs were stratified based on geographic re-
gion, program size, and Top 20 program classification, as
ranked by the U.S. News and World Report. Geographic region
was designated according to the United States Census Bureau
regions: Midwest, Northeast, South, and West. One program
not included inanycensus regionwasexcluded.15Programsize
was determined by the total number of residents accredited by
the ACGME. Large programs were considered to have greater
than 15 total residents and small programs less than 12. In
2018, the U.S. News and World Report ranked 12 hospitals and
recognized 8 as being “High Performing” hospitals for ophthal-
mology.16 Collectively, these 20 programs are referred to as
“top programs” for the purposes of this study. Mann–Whitney
U tests were conducted for top program and program size
stratifications, and a Kruskal–Wallis test was conducted for
geographic region stratification. When a statistically signifi-
cant differencewas observed for region, a post hoc Dunn’s test
was used to determine which regions differed from each
other. Statistical analyses were conducted utilizing Stata ver-
sion 15.0 (StataCorp, College Station, TX). Significance was set
at a p-value of<0.05 for all tests.

Results

We found 119 ACGME-accredited ophthalmology residency
programs through the ACGME specialty search.14 Of these
programs, two did not have a functional Web site link and
couldnot be found inaGoogle search. Therefore, 117programs
were included. As seen in►Table 1, 80% of programs provided
a link to the institution, department, or directly to the resi-
dency program, and 19% of programs provided either a

Table 1 Percentage of programs that did not provide a link or
had nonfunctional link

Percentage of programs

No link 3.4

Nonfunctional link 16.2

Link to institution 25.6

Link to department 44.4

Link to residency program 10.3

Note: If a functional link was provided, the webpage location of where
the link was directed was recorded.
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nonfunctional link or no link at all. Less than half of programs
provided application and eligibility requirements (►Table 2).

Education
Analyzed Web sites contained a variable amount of content
pertaining to resident recruitment (►Table 3). Didactic
instruction (89%), rotation overview (85%), and expectations
for resident research (86%) were three of the most presented
metrics when assessing both education and recruitment.
There was no difference in the educational content between
regions or top program designations, but a difference was
observed when stratifying by program size (►Table 5). Larg-
er programs provided more content than smaller programs,
p¼0.042.

Recruitment
Analyzed Web sites contained a variable amount of content
pertaining to resident recruitment (►Table 4). The top two
categories were current resident (82%) and faculty (86%)
listings, but 73 and 74% of Web sites provided biographical
information about the current residents and faculty, respec-
tively. There was a difference observed among region-strati-
fied groups (►Table 5). A Dunn’s post hoc test revealed the
mean recruitment content presented was different between
programs in theNortheast andWest (p¼0.003) and programs
in the West and South (p¼0.037). There was no difference
observed between the West and Midwest (p¼0.083), South
andMidwest (p¼0.337), South andNortheast (p¼0.095), and
Midwest and Northeast (p¼0.051).

Discussion

The Internet is frequently consulted when gathering infor-
mation regarding residency opportunities.1 In a survey of
emergency medicine (EM) applicants, 78% of respondents
reported that EM residency Web sites influenced their deci-
sion to apply to a program, and 41% reported not applying to
a program because of the quality of the Web site.3 In 2003,
Mayo et al reported 83% of ophthalmology programs had
departmental Web sites,17 but the usage of the Internet has
evolved since that time. Begaj et al has examined the
comprehensiveness of academic ophthalmology department
sites,18 but we only analyzed factors that may be of concern
to prospective trainees in application decision-making. Our
goal was to conduct this study from a student-centered
approach to identify areas of improvement to assist pro-
grams in developing more comprehensive Web sites.

The surveyed features were chosen based on similar
studies within other specialties and based on studies specif-
ically surveying features important to residency applicants
of other specialties.1–13,19 A survey of 87 plastic and recon-
structive surgery applicants asked whether certain Web site
features were deemed important. Of these features, career
and fellowship placement (89%), current resident informa-
tion (89%), faculty profiles (95%), and resident research (84%)
were regarded as important.19 In a survey of 70 radiology
applicants, faculty and department research interests were
identified as “necessary” information by 40% of respondents
and “desirable” information by 50% of respondents for a
residency program Web site.20 A survey of 126 emergency
resident applicants found that 57% of respondents reported
alumni information as useful on a residencyWeb site.3 These
surveys have also addressed other features of this study that
were found to be less important, such as surrounding area

Table 2 Percentage of programs providing each criterion
regarding application information

Percentage of programs

How to apply 83

Application
requirements/Eligibility

43

Link to San Francisco
(SF) Match

77

Table 3 Percentageofprogramsprovidingeach criterion regarding
total education content

Education content

Information Percentage of programs

Didactic instruction 89

Rotation overview 85

Research requirement
expectations

86

Active/Past research 67

Institution conference 54

Academic conference 43

Call schedule 50

Charitable work 17

Table 4 Percentage of programs providing each criterion
regarding total recruitment content

Recruitment content

Information Percentage of
programs

Current residents 82

Biography of current residents 73

Career placement of resident alumni 50

Faculty listing 86

Biography of faculty 74

Salary 40

Benefits 55

Surrounding area information 39

Surgical statistics 26

Message from Program
Director (PD), Chair, and/or Chiefs

48

Affiliated hospital information 58

Selection criteria 20

Association links 16
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information, salary and benefits, and the presence functional
URL links.3,19,20 We chose to report findings on all of these
features; it is ultimately up to program leaders to decide
whatmay be important to present on theirWebsites, but this
study may be useful in making this determination.

Regarding education, more than 85% of programs provided
information about didactics, rotations, and research require-
ments. However, these programs did not equally address the
research interests of the institution or potential conferences
that are regularly attended. Providing this information gives
applicants an opportunity tomatch their interestswith that of
the institution. In a survey of radiology applicants, faculty and
department research interests were identified as desirable
information for a residency programWeb site.20 Call is also an
important part of training and resident life, yet half of pro-
gramsprovidedacall schedule. Similarfindingsare reported in
otolaryngology and orthopedic residency and orthopedic
trauma fellowship Web sites.4,6,8

Surgical volume was identified as a factor influencing
rank order lists in a survey of ophthalmology residency
applicants.21 It is an integral part of training and can have
implications on future career paths, yet 26% of programs
provided surgical statistics. However, career placement of
resident alumni may provide insight into career paths of
residents training at an institution, and this was provided by
about half of programs. A possible explanation for the lack of
information provided may be due to the competitive nature
of the specialty, seen by the increase in the number of
applications submitted,22 and could also explain why 20%
of programs presented selection criteria.

Among data-stratified groups, we found that larger resi-
dency programs provided more information related to educa-
tion, similar to the findings of the otolaryngology residency
and orthopedic trauma fellowship sites.6,8We also found that
programs in the Northeast and South providedmore informa-
tion related to recruitment than programs in the West. How-

ever, our study did not equally weigh all the education and
recruitment factors assessed. For example, providing surgical
statistics and surrounding area information were regarded as
being equal. Therefore, although statistical significance was
observed, the relative importance of the factors was not
considered in this determination.

Therewere several additional limitations to this study. First,
although the utilization of residency Web sites has been
established within other specialties,1–3 the actual utility and
importance of these Web sites within ophthalmology remains
unknown.Weacknowledge that theseWebsitesmaynot be the
primary source of information for applicants, and applicants
may seek out information using other methods. Since the
criteria in this study were determined by the authors of this
article and based on criteria established in other similar
studies,4–14 future surveys could better assess how program
Web sites were used in the ophthalmology residency applica-
tion process. Second, this study only analyzed the presence or
absence of objective criteria to minimize the likelihood of error
and did not consider the ease of navigation or design aesthetic.
Introducing stylistic criteria, such as webpage organization,
would introduce bias and eliminate the ability to reproduce
thefindings. Lastly, this studywas conductedwithin a 2-month
period, so the possibility of alteration of Web sites within or
after this period exists.

In conclusion, there are several areas that ophthalmology
residency program Web sites can improve upon to better
answer applicant questions prior to applying and interviewing
at programs. Although more than 85% of programs addressed
didactic instruction, rotation overviews, and research require-
ment information, many programs fail to address important
aspects of training, such as call responsibilities, surgical statis-
tics, and research of the institution. Since applicants often turn
to the Internet when researching programs, increasing the
availabilityof this informationmayassistapplicants throughout
the application process.

Table 5 Stratified analysis comparing mean (SD) education and recruitment content with respects to region, ranked programs,
and residency size

Program
characteristics

Number of
programs

Number of 9 educational
items addressed, mean (SD)

p-Value Number of 13 recruitment
items addressed, mean (SD)

p-Value

Region

West 17 4.9 (1.6) p¼ 0.963 5.3 (2.8) p¼ 0.045

South 38 5.0 (1.6) 6.9 (2.1)

Midwest 30 4.8 (1.8) 6.6 (2.2)

Northeast 31 5.0 (1.4) 7.3 (2.1)

Ranked

Top 20 20 5.3 (1.8) p¼ 0.294 6.7 (2.3) p¼ 0.698

Not top 20 97 4.8 (1.6) 6.6 (2.3)

Residency size

� 15 residents 41 5.3 (1.6) p¼ 0.042 7.1 (1.9) p¼ 0.117

� 12 residents 76 4.7 (1.6) 6.4 (2.5)

Abbreviation: SD, standard deviation.
Note: Mann–Whitney U test for ranked and residency size and Kruskal–Wallis for region. Significance set at p< 0.05.
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