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Abstract

Background: With the move to virtual interviewing, residency websites are an important recruitment resource, introducing
applicants to programs across the country and alowing for comparison. Recruitment is highly competitive from a common
potential pool between vascular surgery, thoracic surgery, and interventional radiology with the ratio of applicants to positions
being highest in interventional radiology, followed by thoracic surgery and lastly vascular surgery, as reported by the National
Resident Matching Program.

Objective: Theaim of thisstudy isto evaluate the accessibility and availability of online content for those integrated residency
programs.

Methods: A list of accredited vascular surgery, thoracic surgery, and interventional radiology residencies was obtained from
the Accreditation Council for Graduate Medical Education (ACGME) database. Program websites were evaluated by trained
independent reviewers (n=2) for content items pertaining to program recruitment and education (scored absent or present).
Statistical analysis was performed in R software.

Results: Of ACGME-accredited programs, 56 of 61 (92%) vascular surgery, 27 of 27 (100%) thoracic surgery, and 74 of 85
(87%) interventional radiology programs had functional websites (P=.12). Vascular surgery websites contained a median of 26
(IQR 20-32) content items, thoracic surgery websites contained a median of 27 (IQR 21-32) content items, and interventional
radiology websites contained a median of 23 (IQR 18-27) content items. Two content items considered highly influential to
applicant program decisions are procedural experience and faculty mentorship, which were reported at 32% (18/56) and 11%
(6/56) for vascular surgery, 19% (5/27) and 11% (3/27) for thoracic surgery, and 50% (37/74) and 15% (11/74) for interventional
radiology (P=.008 and P=.75), respectively. Key deficits were work hours, debt management, and curriculum for interventional
radiology; resident profiles, sample contracts, and research interestsin vascular surgery; and operative experiences and the program
director’s contact and message for thoracic surgery. Interventional radiology deficits were work hours, and thoracic surgery
deficitswere procedural experience. Both interventional radiol ogy and thoracic surgery websiteslacked information on evaluation
criteria and faculty mentorship.

Conclusions: This study has uncovered key differences in the availability of online content for residencies recruiting from the
same pool of applicants. Thoracic surgery has the most information, followed by vascular surgery, with interventional radiology
reporting the least content. In the era of virtual interviewing from the same potential pool of applicants, programs should review
and revise their web presence with the aim to increase the availability of online content to attract valuable candidates.

(IMIR Med Educ 2022;8(2):€35074) doi: 10.2196/35074

https://mededu.jmir.org/2022/2/€35074 JMIR Med Educ 2022 | vol. 8] iss. 2| €35074 | p. 1
(page number not for citation purposes)


mailto:Daviesm@uthscsa.edu
http://dx.doi.org/10.2196/35074
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION

KEYWORDS

Jensen et al

training; recruitment; website; content; quality; vascular surgery; thoracic surgery; interventional radiology; radiology; surgery;
web-based; web resource; surgeon; comparison; residency; integrated program

Introduction

The role of vascular surgeons in the medical environment has
changed considerably with the increasing use of endovascular
approaches for treatment of vascular lesions [1]. By 2026, it is
predicted that 75% to 95% of overal vascular lesions
(aneurysms, stenosis, occlusive disease, traumatic vascular
lesions, etc) will be treated endovascularly [1,2]. Vascular
surgery, asaways, will continue to competein recruitment with
cardiac surgery for procedural domain, but with the increasing
use of endovascular approaches, it faces additional recruitment
competition from interventional radiology [2]. Due to the
overlap in patient popul ations, professional interests, skills, and
treatments performed by vascular surgeons, thoracic surgeons,
and interventional radiologists, these specialties appeal to a
common potential applicant pool, and recruitment is highly
competitive among these training programs.

Candidatesfor residency programsincreasingly usetheinternet
to research potential programs for application [3-6]. Online
information has been analyzed for a range of residency and
fellowship programs, including orthopedic surgery, plastic and
reconstructive surgery, emergency medicine, cardiothoracic
surgery, neurosurgery, otolaryngol ogy, traumasurgery, surgical
critical care, acute care surgery, microsurgery, interventional
radiology, and vascular surgery [3-5,7-27]. Studies have
individually analyzed the availability of online content for
integrated vascular surgery [27], thoracic surgery [12], and
interventional radiology [15,25] training program websites, but
to our knowledge, no study has compared the accessibility and
availability of online content across these training paradigms.
Given the importance of online resources in recruiting
prospective applicants and the current mandates to move to
virtual interviewing, we sought to assess the current state of
integrated vascular surgery, thoracic surgery, and interventional
radiology training program websites. The purpose of this study
isto evaluate the presence, accessibility, and comprehensiveness
of integrated vascular surgery, thoracic surgery, and
interventional radiology training program websites.

Methods

Study Design
A comprehensive list of accredited integrated vascular surgery,
thoracic surgery, and interventional radiology residencies was
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obtained from the Accreditation Council for Graduate Medical
Education (ACGME) database. Programs participating in the
2020 National Resident Matching Program (NRMP) were
eligible for study inclusion. Following identification of all
programswith websites, programs were accessed and eval uated
by two independent reviewers (one medical student and one
resident) for availability of recruitment and educational content
items. The websites were viewed independently by each
reviewer. The program search and review was performed in
November 2019.

Research Question

Aretherekey differencesin thethree specialty program websites
for integrated residencies that could potentialy impair
recruitment effortsin the virtual environment?

Accessibility of Websites

Accessibility of websites was determined by surveying the
ACGME database for the total number of programs listed and
the presence or absence of website links. Links, if they were
provided, were characterized as either functional or
nonfunctional . Functional linksled to awebsite. Nonfunctional
linksled to an error page. Functional links were then evaluated
asbeing either direct (landing directly on the program webpage)
or indirect (landing on adifferent page such asthe departmental
website, requiring further action by the reviewer to access the
specific program webpage if possible).

Availability of Content

Websites for integrated vascular surgery, thoracic surgery, and
interventional radiology residency programswere analyzed for
availability of information used to inform and recruit prospective
applicants. Content items on recruitment and education (listed
in Textbox 1) were selected based on ACGME program
requirementsaswell asprevioudly published literaturereviewing
the online content of residency and fellowship programs
[5,14,19,20]. Content on the training program websites was
counted as present if it was present on the main training program
webpage or it was accessible via a direct link provided on the
main training program webpage.
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Textbox 1. Content features included in evaluation of integrated vascular surgery, integrated thoracic surgery, and integrated interventional radiology
training program websites.

Program recruitment (n=41)

Program description

Number incoming positions available
Faculty listing

Faculty education and training history
Faculty profile (descriptive)

Faculty publications

Faculty contact information
Current residents

Resident education history

Resident profiles

Resident contact information
Alumni listing

Alumni education history

Alumni contact information
Alumni career placement

Board examination performance
Program chair message

Program director message

Program director contact
Administrative/coordinator contact
Facility description

Application requirements

Selection process

Interview dates

Interview day details

Electronic Residency Application Service (ERAS) link
If present, is ERAS link functional ?
Call requirement

Contract

Salary

Work hours

Benefits

Vacation

City information

Domestic considerations
WEell-being strategies

Debt management

Meadl allowance

Educational fund

Parking

Visa
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Program education (n=16)

« Rotation schedule

« Didacticinstruction

«  Research requirements

o Research interests (department/faculty)
«  Operative experience

« Journa club

«  Conference schedule

«  National/regional meetings attended
«  Evduation criteria

«  Faculty mentorship

« National organization link

e Curriculum

«  Company link

«  Electiverotation

. Simulation training

. Vascular lab

Program Recruitment and Education

Websites were evaluated for content relevant to program
recruitment and education. Program recruitment information
included faculty listings, faculty and departmental research
interests, alumni career placements, and information on current
residents. Recruitment information regarding the application
and interview process as well as general resident quality of life
metricswere also evaluated (see Textbox 1). Program education
content addressed operative and didactic training. It also covered
resident research opportunities. Overall, 41 program recruitment
and 16 program education content items were eval uated.

Rater Training and Consistency

Each website was accessed and eval uated by two reviewers (one
medical student and one resident) for availability of content
items as well as quality of websites (determined as a function
of four dimensions. content, design, organization, and user
friendliness). Each reviewer was trained by examining an
optimal website, an average website, and a below average
website with the senior author. Disputed assessments were
resolved by consensus following discussion with the senior
author. Reviewers were not blinded.

Overall, there was considerable interrater reliability with 81%
agreement (k=0.74).

Data Analysis

Intergroup analysisof continuous variableswas performed using
ANOVA.. Categorical variableswere compared using chi-square

https://mededu.jmir.org/2022/2/€35074

analysis. Statistical significance was defined as P<.05. Percent
agreement and kappa statistics were calculated for interrater
reliability. Statistical analysis was performed using statistical
software R version 4.0.0 (R Foundation for Statistical
Computing).

Ethical Approval

All data reviewed was open to the public, and there was no
contact with fellowship staff; thus, no ingtitutional review board
review, ethics approval, or informed consent was necessary.

Results

Accessibility of Websites

Of the programs included in this analysis, 87% (53/61) of the
vascular surgery, 89% (24/27) of the thoracic surgery, and 95%
(8L/85) of the interventional radiology programs provided a
link to their program webpage on the ACGM E webpage (P=.18).
Of those programs that provided links, the majority of thelinks
were functional with no difference between the specialties
(P=.24). However, few links landed directly on the program
webpage. Less than one-third of the programs with functional
links provided linksthat |anded directly on the program webpage
(P=.52). Overall, 56 of 61 (92%) vascular surgery, 27 of 27
(100%) thoracic surgery, and 74 of 85 (87%) interventional
radiology programs had a dedicated webpage (Table 1).
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Table 1. Accessibility of integrated vascular surgery, integrated thoracic surgery, and integrated interventional radiology training program websites

from the Accreditation Council for Graduate Medical Education webpage.

Vascular surgery Thoracic surgery Interventional radiology P value
Programs 61 27 85 N/A2
Providing website links®, n (%) 53(87) 24(89) 81 (95) 18
Functioning links, n (%) 47 (89) 21 (88) 74 (91) .24
Direct links, n (%) 17 (32) 7(33) 17 (23) 52

8N/A: not applicable.

bAccreditation Council for Graduate Medical Education links were accessed November 2019.

Availability of Content

Content was assessed in two domains. recruitment and
education. Of the 57 recruitment and educational content items
included in this analysis, vascular surgery program webpages
contained a median of 26 (IQR 20-32) content items, thoracic
surgery program webpages contained a median of 27 (IQR
21-32) content items, and interventional radiology program
webpages contained amedian of 23 (IQR 18-27) content items.
Of the 41 recruitment content items included in this analysis,
vascular surgery program webpages contained amedian of 19.5

https://mededu.jmir.org/2022/2/€35074

(IQR 15-24) content items, thoraci ¢ surgery program webpages
contained a median of 20 (IQR 16-24) content items, and
interventional radiology program webpages contained amedian
of 18 (IQR 15-21) content items. Of the 16 education content
items included in this analysis, vascular surgery program
webpages contained a median of 7 (IQR 4-9) content items,
thoracic surgery program webpages contained a median of 6
(IQR 4-7) content items, and interventional radiology program
webpages contained a median of 4 (IQR 3-7) content items
(Table 2).
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Table2. Availability of content on USintegrated vascular surgery, integrated thoracic surgery, and integrated interventional radiology training program

websites.
Vascular surgery Thoracic surgery Interventional radiology P value
(n=56), n (%) (n=27), n (%) (n=74), n (%)
Program recruitment
Program description 56 (100) 26 (96) 69 (93) 14
Faculty listing 53 (95) 27 (100) 73 (99) 23
Faculty education (training history) 52 (93) 25(93) 68 (92) .98
Admin/coordinator contact 53 (95) 22 (82) 63 (85) 14
Faculty profile (descriptive) 46 (82) 19 (70) 68 (92) 022
Application requirements 42 (75) 22 (82) 50 (68) .34
ERASP link 35 (63) 16 (59) 47 (64) .93
If present, is ERAS link functional ? 35 (63) 16 (59) 47 (64) .93
Benefits 39 (70) 19 (70) 51 (69) .99
Facility description 50 (89) 22 (82) 49 (66) .007
Number of incoming positions available 44 (79) 20 (74) 45 (61) .08
Salary 34 (61) 17 (63) 48 (65) .89
Current residents 40 (71) 20 (74) 47 (64) 49
Vacation policy 32(57) 18 (67) 46 (62) .69
Program director contact 24 (43) 8(30) 43 (58) .03
Faculty publications 24 (43) 19 (70) 40 (54) .06
Well-being strategies 26 (46) 17 (63) 37 (50) 36
City information 33 (59) 16 (59) 35 (47) .34
Educational fund 19 (34) 12 (44) 35 (47) .30
Resident education history 35(63) 17 (63) 34 (46) A1
Parking 17 (30) 9(33) 34 (46) 16
Domestic considerations 32 (57) 16 (59) 32 (43) 19
Visa 22 (39) 12 (44) 32 (43) 87
Interview dates 32(57) 13 (48) 29 (39) A3
Faculty contact information 17 (30) 9(33) 27 (37) .76
Mead allowance 16 (29) 11 (41) 27 (37) 48
Sample contract 9 (16) 7 (26) 21 (28) .25
Call requirement 22 (39) 16 (59) 21(28) .02
Program director message 17 (30) 3(1)) 18 (24) .16
Resident profiles 10 (18) 7 (26) 18 (24) .60
Interview details 10 (18) 5(19) 18 (24) 63
Alumni listing 20 (36) 7(26) 17 (23) .27
Alumni career placement 15 (27) 6(22) 17 (23) .85
Selection process 4(7) 2(7) 13(18) 14
Debt management 22 (39) 11 (41) 8(11) <.001
Resident contact information 5(9) 3(11) 6(8) .90
Work hours 12 (21) 12 (44) 6 (8) <.001
Alumni education history 7(13) 1(4) 2(3) .06
Alumni contact information 1(2 0(0) 1(1) .79
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Vascular surgery Thoracic surgery Interventional radiology P value
(n=56), n (%) (n=27), n (%) (n=74), n (%)
Program chair message 5(9) 2(7) 1(1) A3
Board examination performance 4(7) 0(0) 1(1) .10
Program education

Rotation schedule 47 (84) 19 (70) 45 (61) .02
Research interests (department) 22 (39) 16 (59) 49 (66) .008
Didactic instruction 39 (70) 17 (63) 42 (57) 32
Research requirements 41 (73) 19 (70) 39 (53) .04
Operative experience 18 (32) 5(19) 37 (50) .008
Journal club 34 (61) 11 (41) 25 (34) .008
Meetings attended 26 (46) 11 (41) 23(31) 20
Elective rotation 25 (45) 12 (44) 20 (27) .07
Conference schedule 21 (38) 6(22) 18 (24) .19
Curriculum 21(38) 10 (37) 12 (16) 01
Faculty mentorship 6(11) 3(1)) 11 (15) 75
Vascular lab 36 (64) 2(7) 10 (14) <.001
National organization link 4(7) 7 (26) 8(11) .04
Evaluation criteria 9 (16) 6 (22) 5(7) .08
Simulation training 19 (34) 9(33) 3(4) <.001
Company link 2(4) 1(4) 0(0) .26

8 talics indicate significant values.
PERAS: Electronic Resi dency Application Service.

Vascular Surgery

For program recruitment, amost al programs provided
information on program description, faculty listing, faculty
education, administrator or coordinator contact information,
facility description, descriptivefaculty profiles, and the number
of incoming positions. The majority of programs provided
information on application requirements, a functional link to
the Electronic Residency Application Service (ERAS), benefits,
salary, current residents, city information, resident education
history, domestic considerations, vacation policy, and interview
dates. Less than one-half of programs provided information on
program director contact information, faculty publications,
well-being strategies, faculty contact information, program
director message, alumni listing, alumni career placement,
educational fund, parking, nonnational visa information, meal
allowance, call requirement, alumni career placement, and debt
management. Fewer than one-quarter of the programs provided
information on sample contracts, resident profiles, interview
details, work hours, and alumni education history. Almost no
programs provided information on their selection process,
resident contact information, program director message, board
examination performance, and alumni contact information
(Table 2).

For program education, almost al programs provided
information on rotation schedule (84%; 47/56). The majority
of programs provided information on didactic instruction,
research requirements, journal club, and vascular lab training

https://mededu.jmir.org/2022/2/€35074

(Registered Physician in Vascular Interpretation [RPVI]). Less
than one-half of programs provided information on departmental
research interests, operative experience, meetings attended,
elective rotations, conference schedule, curriculum, and
simulation training. Fewer than one-quarter of the programs
provided information on evaluation criteria and faculty
mentorship. Almost no programs provided information on
national organizational links and cardiovascular product
company links (Table 2).

Thoracic Surgery

For program recruitment, amost al programs provided
information on program description, faculty listing, faculty
education, administrator or coordinator contact information,
facility description, and application requirements. The mgjority
of programs provided information on descriptive faculty profiles,
afunctional link to ERAS, benefits, the number of incoming
positions available, salary, current residents, faculty
publications, well-being strategy, city information, resident
education history, vacation policy, call requirements, and
domestic considerations. Less than one-half of programs
provided information on program director contact information,
interview date, faculty contact information, sample contracts,
resident profiles, alumni listings, debt management, educational
fund, parking, nonnational visa information, meal allowance,
and work hours. Fewer than one-quarter of the programs
provided information on program director message, aumni
career placement, interview details, and resident contact

JMIR Med Educ 2022 | vol. 8 |iss. 2 | 35074 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION

information. Almost no programs provided information on
selection process, alumni education history, program chair
message, board examination performance, and alumni contact
information (Table 2).

For program education, the majority of programs provided
information on rotation schedule, departmental research
interests, didactic instruction, and research requirements. Less
than one-half of programs provided information on journal club,
meetings attended, elective rotation, curriculum, national
organization links, and simulation training. Fewer than
one-quarter of the programs provided information on operative
experiences, conference schedule, faculty mentorship, and
evaluation criteria (Table 2). Almost no programs provided
information on vascular lab training (RPVI), which should be
expected asit is not a core component of thoracic surgery.

I nterventional Radiology

For program recruitment, amost al programs provided
information on program description, faculty listing, faculty
education, administrator or coordinator contact information,
and descriptive faculty profiles. The mgority of programs
provided information on application requirements, afunctional
link to ERAS, facility description, vacation policy, benefits, the
number of incoming positions available, saary, current
residents, program director contact information, and faculty
publications. Less than one-half of programs provided
infformation on well-being strategies, city information,
educational fund, parking, nonnational visa information, meal
allowance, call requirement, resident education history, domestic
considerations, interview dates, faculty contact information,
and sample contracts. -quarter of the programs provided
information on a program director message, resident profiles,
interview details, alumni listing, alumni career placement,
selection process, and debt management. Almost no programs
provided information on resident contact information, work
hours, alumni education history, program chair message, board
examination performance, and alumni contact information
(Table 2).

For program education, the majority of programs provided
information on rotation schedule, departmental research interests
(49/74, 66%), didactic instruction, and research requirements.
Less than one-haf of programs provided information on
operative experiences, journa club, meetings attended, and
elective rotations. Fewer than one-quarter of the programs

Jensen et al

provided information on conference schedule, curriculum,
faculty mentorship, vascular lab training (RPVI), and national
organization links. Almost no programs provided information
on evaluation criteria, simulation training, and cardiovascular
product company links (Table 2).

Comparison of Content Availability

Vascular surgery webpages provided the most information on
rotation schedule, journal club, and vascular lab (as compared
to thoracic surgery and interventional radiology webpages
(P=.02, P=.008, and P<.001, respectively). Vascular surgery
webpages provided less information on departmental research
interests as compared to thoracic surgery and interventional
radiology webpages (P=.008; Table 2).

Thoracic surgery webpages provided the most information on
call requirement, national organization link, and work hours as
compared to vascular surgery and interventional radiology
webpages (P=.02, P=.04, and P<.001, respectively). Thoracic
surgery webpages provided less information on descriptive
faculty profile as compared to vascular surgery and
interventional radiology webpages (P=.02; Table 2).

Interventional radiology webpages provided the most
information on operative experience and program director
contact information as compared to vascular and thoracic
surgery webpages (P=.008 and P=.03, respectively).
Interventional radiology webpages provided less information
on facility description, debt management (P=.007), research
requirements (P<.001), curriculum (P=.04), and simulation
training (P<.001) as compared to vascular surgery and thoracic
surgery webpages (Table 2).

Quality of Websites

On an overall assessment, integrated vascular surgery, thoracic
surgery, and interventional radiology websites were found to
be comparable. The average vascular surgery website score was
2.66 (SD 0.95), the average thoracic surgery website score was
2.18(SD 0.92), and the averageinterventional radiology website
score was 2.25 (SD 0.88). The vascular surgery websites had
the highest scores in content, design, organization, and
user-friendliness. The thoracic surgery websites had the lowest
scoresin content, organization, and user-friendliness, while the
interventional radiology websites had the lowest scorein design.
Additional details regarding website quality, broken down by
category, arevisiblein Table 3.

Table 3. Quality of US integrated vascular surgery, integrated thoracic surgery, and integrated interventional radiology training program websites®.

Content, mean (SD) Design, mean (SD)

Organization, mean (SD) User friendliness,

Average quality, mean (SD)

mean (SD)
Vascular surgery 2.57 (0.95) 2.59 (0.99) 2.75(0.96) 2.73(0.90) 2.66 (0.95)
Thoracic surgery 2.04 (0.85) 2.22(0.89) 2.19(1.08) 2.26 (0.86) 2.18 (0.92)
Interventional radiology  2.27 (0.90) 2.05(0.77) 2.32(0.97) 2.34(0.88) 2.25(0.88)

8Scale: 1=poor, 2=acceptable, 3=good, 4=great.
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Discussion

Principal Findings

Asresident recruitment movesto avirtua platform, theinternet
is an increasingly important resource for residency applicants
asthey research programs. Thoracic surgery program webpages
had the most information, followed by vascular surgery program
webpages, with interventional radiology program webpages
reporting the least content. This trend in availability of content
items mirrors the percent of positions filled by each specialty,
with 100% of PGY-1 thoracic surgery positions filled, 97% of
vascular surgery PGY-1 positions filled, and 97% of PGY-1
interventional radiology positions filled (with 94% of PGY-2
interventional radiology positions filled), as reported by the
NRMP 2020 Main Residency Match Results and Data report
[28].

Other factors, beyond program websites, that have been
identified to influence applicant interest in a program include
geography, advice from amentor, advice from apeer, and other
online information. The integrated vascular track was first
accredited by the ACGME in 2006 [27], the first integrated
thoracic surgery program accepted residentsin 2007 [29], and
the first integrated interventional radiology programs
participated in the NRMP in 2016 [30]. The majority of these
integrated programs have been established for lessthan 10 years.
This increase in the number of integrated programs, though
necessary to meet the high demand for integrated residency
positions, meansthat many programs do not have an established
national presence. Applicants cannot receive the same quality
of advice from mentors and peers on newer programs, as
compared to programs that have been established for longer
periods of time. Furthermore, many programsare geographically
clustered, specifically in the northeast and along the west coast
(seeFigure 1). Thesefactors combineto place additiona weight
on program websites, perhaps serving as the initial source of
information for potential applicants and allowing for
comparison.

Of ACGME-accredited programs, 56 of 61 (92%) vascular
surgery programs, 27 of 27 (100%) thoracic surgery programs,
and 74 of 85 (87%) interventional radiology programs had
functional websites. Thoracic surgery program webpages had
the most information (content item median 27, IQR 21-32), then
vascular surgery program webpages (content item median 26,
IQR 20-32), with interventional radiology program webpages
reporting theleast content (content item median 23, IQR 18-27).
The greater amount of content on vascular surgery and thoracic
surgery program webpages could be expected, given the young
age of many interventional radiology programs. Previous studies
have acknowledged integrated interventional radiology program
webpages to be a work in progress [15]. This study confirms
that finding in relation to longer-established vascular surgery
and thoracic surgery program webpages.

Two content items that have been identified to be highly
influential to the applicant program decision are operative
experience and faculty mentorship [31-33]. Thisanalysisfound
those items to be reported at 32% (18/56) and 11% (6/56) for
vascular surgery, 19% (5/27) and 11% (3/27) for thoracic

https://mededu.jmir.org/2022/2/€35074
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surgery, and 50% (37/74) and 15% (11/74) for interventional
radiology programs (P=.008 and P=.75), respectively.
Additional notable deficits for vascular surgery websites were
resident profiles, sample contracts, and departmental research
interests. Thoracic surgery websites lacked program director
contact information and message as well as information on
operative experience. Interventional radiology websites had
deficits in work hours, debt management, and curriculum. All
specialty websites had deficitsin evaluation criteriaand faculty
mentorship. In addition to addressing the deficits in program
recruitment and education content items, the deficitsin lifestyle
management cannot be disregarded; medical students
increasingly report controllable lifestyle as a major factor in
specialty choice [34,35].

The deficitsidentified by thisanalysisare comparableto deficits
identified for other speciaties. Other studies have found
considerable deficits in newsdletter, resident listings and
photographs, faculty contact information, and away elective
rotation information for dermatology websites[3]; resident call
schedule, alumni career placement, and salary for orthopedic
surgery websites [7]; academic conference schedule, call
schedule, operative caselisting, graduate fellowship information,
and board exam performance for plastic surgery websites[19];
evaluation criteria, call schedule, operative exposure, national
meetings attended, debt management, alumni contact, and work
hours for neurosurgery websites [20]; call schedule, away
elective rotation information, resident profiles, and faculty
research for general surgery websites [21]; and call schedule,
active/past research projects, area information, message from
the program director or chair, selection criteria, salary, and
surgical statistics for otolaryngology websites [22].

Overall, we recommend that programs address the deficits in
specific content items identified by this analysis. Given the
increasingly important role of online information in the
residency application process and the anticipated transition to
a virtual application process for the 2021 cycle, it would
behoove programsto increase their online presence. In addition
to the content itemsincluded in thisanalysis, it might befitting
for programs to include more personal information (ie, more
detailed resident and attending profiles) to give applicants a
better idea of the personality of different programs, replacing
the role previously served by in-person away rotations and
interviews.

This study had several limitations. First, this data is
representative of what information was available online at the
time of data collection. It is possible that websites could have
been edited or new program websites could have been published
sincethat time. Additionally, though an extensivelist of content
items were evaluated by reviewers regarding program
recruitment and education, it is possible that other unmentioned
content items could hold bearing on an applicant’s decision.
Finally, reviewerswere not blinded to what program they were
evaluating. Thus, any inherent bias reviewers might have had
for particular programs was not controlled for. The nature of
this study did not lend itself to evaluating the association
between website content, to what specialty and to what programs
applicants apply, and ultimate applicant program placement.
Future studies could seek to characterize this trgjectory.
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Figure1l. Map of integrated vascular surgery (orange), thoracic surgery (black), and interventiona radiology (silver) training programs.

Conclusion

This study has uncovered key differences in the availability of
online content for residency programsrecruiting from the same
pool of applicants. Thoracic surgery program webpages have
the most information, then vascular surgery program webpages,
with interventional radiology program webpages reporting the

Acknowledgments

least content. Recruitment is highly competitive between
vascular surgery, thoracic surgery, and interventional radiology
with theratio of applicantsto positions being highest for thoracic
surgery, then interventional radiology, and lastly vascular
surgery, as reported by ERAS. To attract valuable candidates,
programs should aim to increase the availability of online
content for potential applicants.

This research did not receive any specific grants from funding agencies in the public, commercial, or not-for-profit sectors.

The research was presented at the Society for Vascular Surgery Virtual in Toronto, ON in June 2020.

Authors Contributions

KJ, QY, and MGD were responsible for study planning. KJ, QY, and MGD were responsible for data collection. KJ, QY, and
MGD were responsible for statistical analysis. All authors were responsible for data interpretation. KJ, QY, and MGD were
responsible for manuscript drafting, and all authors were responsible for critical revision and overall content.

Conflictsof Interest
None declared.

https://mededu.jmir.org/2022/2/€35074

RenderX

IMIR Med Educ 2022 | vol. 8 |iss. 2 | 35074 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Jensen et &

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Powell R, Brown K, Davies M, Hart J, Hsu J, Johnson B, SV S Valuation Work Group. The value of the modern vascular
surgeon to the health care system: areport from the Society for Vascular Surgery Valuation Work Group. J Vasc Surg 2021
Feb;73(2):359-371.€3. [doi: 10.1016/j.jvs.2020.05.056] [Medline: 32585182]

Veith FJ. A look at the future of vascular surgery. J Vasc Surg 2016 Oct;64(4):885-890 [FREE Full text] [doi:
10.1016/j.jvs.2016.07.096] [Medline: 27666442]

Ashack KA, Burton KA, Soh JM, Lanoue J, Boyd AH, Milford EE, et a. Evaluating dermatology residency program
websites. Dermatol Online J 2016 Mar 16;22(3):13030/qt7rx3j2dn [FREE Full text] [Medline: 27136628]

Oladgji LO, Yu JC, Oladgji AK, Ponce BA. How useful are orthopedic surgery residency web pages? J Surg Educ
2015;72(6):1185-1189. [doi: 10.1016/j.jsurg.2015.05.012] [Medline: 26089163]

Rozental TD, Lonner JH, Parekh SG. The Internet as acommunication tool for academic orthopaedic surgery departments
inthe United States. JBone Joint Surg Am 2001 Jul;;83(7):987-991. [doi: 10.2106/00004623-200107000-00002] [Medline:
11451966]

Winters RC, Hendey GW. Do web sites catch residency applicants? Acad Emerg Med 1999 Sep;6(9):968-972 [FREE Full
text] [doi: 10.1111/].1553-2712.1999.tb01252.x] [Medline: 10490265]

Davidson AR, LoftisCM, Throckmorton TW, Kelly DM. Accessibility and availability of onlineinformation for orthopedic
surgery residency programs. lowa Orthop J 2016;36:31-36 [FREE Full text] [Medline: 27528832]

Davidson AR, Murphy RF, Spence DD, Kelly DM, Warner WC, Sawyer JR. Accessibility and quality of onlineinformation
for pediatric orthopaedic surgery fellowships. J Pediatr Orthop 2014 Dec;34(8):831-834. [doi:
10.1097/BP0O.0000000000000217] [Medline: 24840658]

Hashmi A, PolicherlaR, Campbell H, Khan FA, Schumaier A, Al-Mufarrel F. How informative are the plastic surgery
residency websites to prospective applicants? J Surg Educ 2017;74(1):74-78. [doi: 10.1016/j.jsurg.2016.08.002] [Medline:
27717704]

Hu J, Zhen M, Olteanu C, Avram R. An evaluation of accessibility and content of microsurgery fellowship websites. Plast
Surg (Oakv) 2016;24(3):187-190 [FREE Full text] [doi: 10.4172/plastic-surgery.1000974] [Medline: 28439508]

Homer N, Yoon MK. Evaluation of the American Society of Ophthalmic Plastic and Reconstructive Surgery (ASOPRS)
fellowship program website content and quality. Ophthalmic Plast Reconstr Surg 2017;33(6):471-473. [doi:
10.1097/10P.0000000000000830] [Medline: 27997464]

Miller VM, PadillaLA, Schuh A, Mauchley D, Cleveland D, Aburjania Z, et a. Evaluation of cardiothoracic surgery
residency and fellowship program websites. J Surg Res 2020 Feb;246:200-206. [doi: 10.1016/j.jss.2019.09.009] [Medline:
31604181]

Mahler SA, Wagner M, Church A, Sokolosky M, Cline DM. Importance of residency program web sites to emergency
medicine applicants. J Emerg Med 2009 Jan;36(1):83-88. [doi: 10.1016/j.jemermed.2007.10.055] [Medline: 18439790]
Mulcahey MK, Gosselin MM, Fadale PD. Eval uation of the content and accessibility of web sitesfor accredited orthopaedic
sports medicine fellowships. J Bone Joint Surg Am 2013 Jun 19;95(12):e85. [doi: 10.2106/JBJS.L.00785] [Medline:
23783216]

Novin S, Yi PH, Vanderplas T, Yim D, Hong K. Integrated interventional radiology residency program websites: a
development in progress. AJR Am JRoentgenol 2018 Jul;211(1):211-216. [doi: 10.2214/AJR.17.19008] [Medline: 29792738]
Reilly EF, Leibrandt TJ, Zonno AJ, Simpson MC, Morris JB. General surgery residency program websites: usefulness and
usability for resident applicants. Curr Surg 2004;61(2):236-240. [doi: 10.1016/j.cursur.2003.10.006] [Medline: 15051272]
Shaath MK, Yeranosian MG, Ippolito JA, Adams MR, Sirkin MS, Reilly MC. Evaluation of the content and accessibility
of web sites for accredited orthopaedic trauma surgery fellowships. J Bone Joint Surg Am 2018 May 02;100(9):e60. [doi:
10.2106/JBJS.17.01112] [Medline: 29715233]

Silvestre J, Guzman JZ, Abbatematteo JM, Chang B, Levin LS. Evaluation of content and accessibility of hand fellowship
websites. Hand (N Y) 2015 Sep;10(3):516-521 [FREE Full text] [doi: 10.1007/s11552-014-9732-9] [Medline: 26330788]
Silvestre J, Tomlinson-Hansen S, Fosnot J, Taylor JA. Plastic surgery residency websites: acritical analysis of accessibility
and content. Ann Plast Surg 2014 Mar;72(3):265-269. [doi: 10.1097/SAP.0000000000000125] [Medline: 24509136]
Skovrlj B, Silvestre J, Ibeh C, Abbatematteo JM, Mocco J. Neurosurgery residency websites: a critical evaluation. World
Neurosurg 2015 Sep;84(3):727-733. [doi: 10.1016/j.wneu.2015.04.051] [Medline: 25940210]

Stoeger SM, Freeman H, Bitter B, Helmer SD, Reyes J, Vincent KB. Evaluation of general surgery residency program
websites. Am J Surg 2019 Apr;217(4):794-799. [doi: 10.1016/j.amjsurg.2018.12.060] [Medline: 30638725]

Svider PF, GuptaA, Johnson AP, Zuliani G, Shkoukani MA, Eloy JA, et al. Evaluation of otolaryngology residency program
websites. JAMA Otolaryngol Head Neck Surg 2014 Oct;140(10):956-960. [doi: 10.1001/jamaot0.2014.1714] [Medline:
25188904]

Young BL, Oladgji LO, Cichos K, Ponce B. Content and accessibility of shoulder and elbow fellowship web sitesin the
United States. lowa Orthop J 2016;36:36-40 [FREE Full text] [Medline: 27528833]

Cantrell CK, Dahlgren NJ, Young BL, Hendershot KM. Evaluation of accredited trauma, surgical critical care, and acute
care surgery fellowship websites. J Surg Res 2018 Dec;232:160-163. [doi: 10.1016/j.jss.2018.05.072] [Medline: 30463713]

https://mededu.jmir.org/2022/2/€35074 JMIR Med Educ 2022 | vol. 8 | iss. 2| €35074 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.jvs.2020.05.056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32585182&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0741-5214(16)30835-7
http://dx.doi.org/10.1016/j.jvs.2016.07.096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27666442&dopt=Abstract
http://escholarship.org/uc/item/7rx3j2dn
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27136628&dopt=Abstract
http://dx.doi.org/10.1016/j.jsurg.2015.05.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26089163&dopt=Abstract
http://dx.doi.org/10.2106/00004623-200107000-00002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11451966&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=1069-6563&date=1999&volume=6&issue=9&spage=968
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=1069-6563&date=1999&volume=6&issue=9&spage=968
http://dx.doi.org/10.1111/j.1553-2712.1999.tb01252.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10490265&dopt=Abstract
http://europepmc.org/abstract/MED/27528832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27528832&dopt=Abstract
http://dx.doi.org/10.1097/BPO.0000000000000217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24840658&dopt=Abstract
http://dx.doi.org/10.1016/j.jsurg.2016.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27717704&dopt=Abstract
http://europepmc.org/abstract/MED/28439508
http://dx.doi.org/10.4172/plastic-surgery.1000974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28439508&dopt=Abstract
http://dx.doi.org/10.1097/IOP.0000000000000830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27997464&dopt=Abstract
http://dx.doi.org/10.1016/j.jss.2019.09.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31604181&dopt=Abstract
http://dx.doi.org/10.1016/j.jemermed.2007.10.055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18439790&dopt=Abstract
http://dx.doi.org/10.2106/JBJS.L.00785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23783216&dopt=Abstract
http://dx.doi.org/10.2214/AJR.17.19008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29792738&dopt=Abstract
http://dx.doi.org/10.1016/j.cursur.2003.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15051272&dopt=Abstract
http://dx.doi.org/10.2106/JBJS.17.01112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29715233&dopt=Abstract
http://europepmc.org/abstract/MED/26330788
http://dx.doi.org/10.1007/s11552-014-9732-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26330788&dopt=Abstract
http://dx.doi.org/10.1097/SAP.0000000000000125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24509136&dopt=Abstract
http://dx.doi.org/10.1016/j.wneu.2015.04.051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25940210&dopt=Abstract
http://dx.doi.org/10.1016/j.amjsurg.2018.12.060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30638725&dopt=Abstract
http://dx.doi.org/10.1001/jamaoto.2014.1714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25188904&dopt=Abstract
http://europepmc.org/abstract/MED/27528833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27528833&dopt=Abstract
http://dx.doi.org/10.1016/j.jss.2018.05.072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30463713&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Jensen et &

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Ahmed SA, Hyman C, Eltorai AEM, Ahn SH. Evaluation of integrated interventional radiology residency websites. R |
Med J (2013) 2019 Aug 01;102(6):19-23. [Medline: 31398963]

Charalel RA, Pua BB, GallaN, Trehan SK, Madoff DC. Interventional radiology fellowship website content: what is the
relevance to potential applicants? Clin Imaging 2016;40(6):1070-1074. [doi: 10.1016/j.clinimag.2016.06.011] [Medline:
27421081]

Huang BY, Hicks TD, Haidar GM, Pounds LL, Davies MG. An evaluation of the availability, accessibility, and quality of
online content of vascular surgery training program websites for residency and fellowship applicants. J Vasc Surg 2017
Dec;66(6):1892-1901 [FREE Full text] [doi: 10.1016/j.jvs.2017.08.064] [Medline: 29169545]

Resultsand data: 2020 Main Residency Match®. National Resident Matching Program. 2020. URL : https://www.nrmp.org/
wp-content/upl 0ads/2020/06/MM_ Results and-Data 2020-1.pdf [accessed 2022-06-08]

Lebastchi AH, Tackett JJ, Argenziano M, Calhoon JH, Gasparri MG, Halkos ME, et al. First nationwide survey of US
integrated 6-year cardiothoracic surgical residency program directors. J Thorac Cardiovasc Surg 2014 Aug;148(2):408-15.el
[FREE Full text] [doi: 10.1016/].jtcvs.2014.04.004] [Medline: 24820188]

Marx MV. Evolution of interventional radiology and ABR certification: birth of the ABR certificate in interventional
radiol ogy and diagnostic radiology. American Board of Radiology. 2020. URL : https://www.theabr.org/wp-content/upl oads/
2017/09/IRDR-history.pdf [accessed 2020-12-31]

LeeJT, Teshome M, deVirgilio C, Ishaque B, QiuM, Dalman RL. A survey of demographics, motivations, and backgrounds
among applicants to the integrated 0 + 5 vascular surgery residency. J Vasc Surg 2010 Feb;51(2):496-502; discussion 502
[FREE Full text] [doi: 10.1016/j.jvs.2009.08.076] [Medline: 20022205]

Calligaro KD, Dougherty MJ. Choice of vascular surgery as a specialty: what is important? Semin Vasc Surg 2006
Dec;19(4):180-186. [doi: 10.1053/j.semvascsurg.2006.08.004] [Medline: 17178319]

Calligaro KD, Dougherty MJ, Sidawy AN, Cronenwett JL. Choice of vascular surgery as a specialty: survey of vascular
surgery residents, general surgery chief residents, and medical students at hospitalswith vascular surgery training programs.
JVasc Surg 2004 Nov;40(5):978-984. [doi: 10.1016/j.jvs.2004.08.036] [Medline: 15557914]

Resneck JS. The influence of controllable lifestyle on medical student specialty choice. Virtual Mentor 2006 Aug
01;8(8):529-532 [FREE Full text] [doi: 10.1001/virtualmentor.2006.8.8.msoc1-0608] [Medline: 23234693]

Dorsey ER, Jarjoura D, Rutecki GW. Influence of controllable lifestyle on recent trendsin specialty choice by US medical
students. JAMA 2003 Sep 03;290(9):1173-1178. [doi: 10.1001/jama.290.9.1173] [Medline: 12952999]

Abbreviations

ACGME: Accreditation Council for Graduate Medical Education
ERAS: Electronic Residency Application Service

NRMP: National Resident Matching Program

RPVI: Registered Physician in Vascular Interpretation

Edited by N Zary; submitted 19.11.21; peer-reviewed by K Ashack, E Mohammadi; comments to author 16.03.22; revised version
received 08.05.22; accepted 27.05.22; published 29.06.22

Please cite as:

Jensen K, Yan Q, Davies MG

Critical Comparison of the Quality and Content of Integrated Vascular Surgery, Thoracic Surgery, and Interventional Radiology
Residency Training Program Websites: Qualitative Study

JMIR Med Educ 2022;8(2):e35074

URL: https://mededu.jmir.org/2022/2/€35074

doi: 10.2196/35074

PMID:

©Katherine Jensen, Qi Yan, Mark G Davies. Originaly published in JIMIR Medical Education (https://mededu.jmir.org),
29.06.2022. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first publishedin IMIR Medical Education, isproperly cited. The complete bibliographicinformation,
alink to the original publication on https://mededu.jmir.org/, as well as this copyright and license information must be included.

https://mededu.jmir.org/2022/2/€35074 JMIR Med Educ 2022 | vol. 8 | iss. 2| €35074 | p. 12

RenderX

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31398963&dopt=Abstract
http://dx.doi.org/10.1016/j.clinimag.2016.06.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27421081&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0741-5214(17)32128-6
http://dx.doi.org/10.1016/j.jvs.2017.08.064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29169545&dopt=Abstract
https://www.nrmp.org/wp-content/uploads/2020/06/MM_Results_and-Data_2020-1.pdf
https://www.nrmp.org/wp-content/uploads/2020/06/MM_Results_and-Data_2020-1.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0022-5223(14)00428-0
http://dx.doi.org/10.1016/j.jtcvs.2014.04.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24820188&dopt=Abstract
https://www.theabr.org/wp-content/uploads/2017/09/IRDR-history.pdf
https://www.theabr.org/wp-content/uploads/2017/09/IRDR-history.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0741-5214(09)01796-0
http://dx.doi.org/10.1016/j.jvs.2009.08.076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20022205&dopt=Abstract
http://dx.doi.org/10.1053/j.semvascsurg.2006.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17178319&dopt=Abstract
http://dx.doi.org/10.1016/j.jvs.2004.08.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15557914&dopt=Abstract
https://journalofethics.ama-assn.org/article/influence-controllable-lifestyle-medical-student-specialty-choice/2006-08
http://dx.doi.org/10.1001/virtualmentor.2006.8.8.msoc1-0608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23234693&dopt=Abstract
http://dx.doi.org/10.1001/jama.290.9.1173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12952999&dopt=Abstract
https://mededu.jmir.org/2022/2/e35074
http://dx.doi.org/10.2196/35074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

