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ABSTRACT
Background: Prospective orthopedic residency 

applicants commonly use one of three databases to 
identify potential programs: Accreditation Council 
of Graduate Medical Education (ACGME), Ameri-
can Medical Association (FREIDA), or Orthogate.
org. In addition, institutional websites are typically 
the primary source of information once programs 
are identified. We sought to evaluate the databases 
and websites used by prospective orthopedic sur-
gery applicants for content and accessibility. We 
hypothesized that information would be more avail-
able in comparison to previous studies but would 
still fail to provide complete, up to date program 
information for the prospective applicant. 

Methods: Three online databases were queried 
in December 2014 to compile a list of orthope-
dic residency programs in the United States. This 
combined list was used as a basis for evaluating in-
dividual institution websites. Previously described 
criteria were used to evaluate the availability of 
information contained within orthopedic surgery 
residency websites. 

Results: At the time of online review, 157 pro-
grams were identified. Depending on the database 
in question, up to 33% of programs either did not 
provide a link or listed a non-functioning link. 
Among the variety of evaluated criteria, inclusion 
of the information varied between 12% and 97% 
for the individual program websites. 

Conclusions: Online databases are useful in 
listing programs, but individual program details 
and direct functional links are lacking. Most pro-
gram websites contain varying degrees of desired 
information; however, not all programs maintain 

websites which consistently provide information 
to satisfy the evaluated criteria in this study. 
Improved online accessibility and availability of 
information for residency programs would increase 
their visibility and utility for prospective applicants.

INTRODUCTION
Each year, more medical students apply for orthope-

dic residency. With this increase in number of applicants, 
the competition for a position continues to increase as 
well, making it one of the most competitive specialties.1 
With these trends, the importance of maintaining an 
informative and accessible website continues to grow. 
The importance of web-based information has been 
evaluated for multiple orthopedic fellowships2-4 as well 
as various other surgical residencies.5-7 Rozental et al. 
performed a similar study for orthopedic residencies in 
2001.8 Their study revealed at that time many academic 
orthopedic departments underutilized the Internet 
with subpar websites or lack of an Internet presence. 
Although the Internet has been established as a useful 
communication tool for quite some time, utilization has 
significantly increased since 2001.9 Increased utiliza-
tion brings more up-to-date and accurate information, 
however not all academic departments take advantage 
of this useful communication tool.2-7

Medical students frequently rely on online data-
bases to identify available residency programs. Three 
commonly used databases are maintained by the Ac-
creditation Council of Graduate Medical Education (AC-
GME),10 American Medical Association (Fellowship and 
Residency Electronic Interactive Database - FREIDA),11 
and the open-source website Orthogate (http://www.
orthogate.org).12  The purpose of this study was to de-
termine the availability and accessibility of information 
on orthopedic residency programs obtainable through 
the three databases. We analyzed the information avail-
able on various program websites through the links 
provided by the three databases and from the results 
provided by a Google search. In addition, previous re-
search by Rozental et al. allowed a comparison to gauge 
the improvement in several key categories over the past 
decade. We hypothesized that the ease of accessing indi-
vidual program websites from databases and discovering 
relevant program information contained within indepen-
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dent residency websites does not fully meet the needs 
of current orthopedic surgery applicants. 

METHODS
Identification of orthopedic residency programs in 

the United States was accomplished with the use of the 
ACGME database, the AMA’s FREIDA online database, 
and Orthogate’s online database.10-12 The database search 
only included allopathic orthopedic residencies, as there 
is not currently a combined process for osteopathic and 
allopathic residencies. The three databases were queried 
between December 21 and 23, 2014. Each database was 
assessed for availability and functionality of website links 
to each program by placing them in one of five catego-
ries: no link provided, a non-functional link, a link to the 
sponsoring institution requiring multiple clicks to navi-
gate to the residency website, a link to the orthopedic 
department requiring multiple clicks to navigate to the 
residency website, and a link which led directly to the 
residency website. The databases were also evaluated for 
congruency of information, including programs listed, 
program director, and contact information.

A Google search (Mountain View, CA, USA)13 was 
also performed to evaluate website accessibility for 
each program as an alternative to searching the three 
online databases. Google was selected because it is the 
most popular search engine worldwide.14 A search was 
performed for each program using the phrase “program 
name + orthopedic surgery residency.” Each search 
evaluated the first page of results (first 10 listings) for 
direct links to the residency program website.

Each orthopedic residency program’s website was 
then evaluated for content using previously described 
areas of interest2-4 with examination of resident education 
details, resident recruitment details, and contact informa-
tion. In addition to criteria described in similar papers, 
a study by Deloney et al, which performed a survey of 
radiology interviewees at a single institution, was used 
to compile a list of relevant details. The Deloney et al 
study characterized details as necessary, desirable, or 
superfluous.15 Resident education details included rota-
tion schedule, didactic schedule, conference descrip-
tions, research curriculum, and call schedules. Resident 
recruitment details included program description or 
director’s letter, application requirements, faculty educa-

tion, current residents, resident education information, 
career placement, and salary. Results were then analyzed 
as a proportion of programs containing the information 
compared to previous studies.

RESULTS

Database Information
The three databases revealed a varying number of 

total programs – 156 programs were listed in the AC-
GME database, 157 programs were listed in the FREIDA 
database, and 153 programs were listed in the Orthogate 
database. The databases provided either no link or a 
link that was non-functioning in 12% (FREIDA), 21% 
(ACGME), and 33% (Orthogate) of the program listings. 
A majority of programs provided a functioning link that, 
at a minimum, directed the user to an institutional web-
site. A direct link to the unique residency website was 
provided by a small percentage of programs: ACGME 
listed 24 (15%), FREIDA listed 34 (22%), and Orthogate 
listed 26 (16%) (Table I).

Combining the search results of the three databases, 
157 unique orthopedic residency programs were iden-
tified, including 149 civilian programs and 8 military 
programs. This combined list served as the basis for 
evaluation of institutional websites. All programs were 
found using a Google search that included “program 
name + orthopedic surgery residency.” 

Most of the contact information, including phone num-
ber, email, name of the program director, was congruent 
across the ACGME and FREIDA databases. Orthogate 
did not provide any contact information. However, 64 
(41%) programs had different email addresses and 36 
(23%) programs had different phone numbers listed in 
comparing the ACGME and FREIDA databases  

Resident Education
With respect to resident education, most programs 

included the evaluated criteria.  A rotation schedule 
was provided by 118 (75%) programs. The majority of 
programs included information detailing their didactic 
schedules, research requirements, and meetings or 
courses attended by the residents. However, only a small 
number of programs presented information describing 
the resident call schedule (Table II).

Table I. Evaluation of Links Provided by Databases
Database Programs No Link Non-functioning Institution Department Residency

ACGME 156 4 (3%) 28 (18%) 41 (26%) 60 (38%) 24 (15%)

FREIDA 157 9 (6%) 9 (6%) 43 (27%) 62 (39%) 34 (22%)

Orthogate 153 13 (9%) 37 (24%) 28 (18%) 49 (32%) 26 (17%)
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Resident Recruitment
In regards to resident recruitment, the majority of 

programs covered the evaluated criteria. Nearly all pro-
grams provided a description of the program. A list of 
current residents could be found on the websites of 129 
(82%) programs while only 109 (69%) provided detailed 
educational background for those residents. Career place-
ment was supplied by half of the programs (Table III).

Contact Information
Although contact information was listed for all 157 

programs, the type of this information varied among 
programs. Eighty-one of the programs (52%) provided 
a telephone number and/or email for both the program 
director and residency coordinator, 70 (45%) listed infor-
mation for only the coordinator, and 6 (3%) had only the 
director’s information available.

DISCUSSION
When researching residency programs, medical 

students typically begin with a search of available pro-
grams using one of the publicly available databases and 
then progressing to evaluation of individual programs. 
Multiple studies have examined the quality of informa-
tion available for various surgical sub-specialties and 
orthopedic fellowships.2-7 In a comprehensive review of 
orthopedic programs in 20018, Rozental et al. found that 
most orthopedic programs under-utilize the Internet as 
a tool for dissemination of information. 

Our current research reveals improvement in utiliza-
tion, both in accessibility and content, although room 
for improvement continues to exist. It appears academic 
departments are realizing the importance of an Internet 
presence in reaching potential applicants. Having mul-
tiple steps needed to access the website and out of date 
information reflects poorly on the individual program. 
Orthopedic residency websites compare favorably to 
websites for orthopedic fellowships; the shared criteria 
reveal similar proportions of inclusion.2-4 This does not 
serve as surprise as many of the same individuals are 
responsible for both residency and fellowship websites. 
Expanding the comparison to other surgical specialties 
shows similar proportions as well.6-7

In 2014, seventy students applying to a radiology 
residency returned a survey prepared by Deloney et 
al.15 More than half agreed with a long list of elements 
necessary for a residency website (many of the same 
elements evaluated by this project), with another 30% 
to 40% responding that those elements were desirable. 
They suggested that websites are an important recruit-
ing tool, maintaining them with current information is 
important to the recruitment process, and site navigation 
needs to be intuitive and efficient. A survey of orthopedic 
residency applicants would serve as an important future 
research avenue to more effectively determine what mat-
ters most to students pursuing a position in orthopedics.

Evaluation of the three available databases high-
lighted programs that did not provide a direct link to the 
residency homepage - 12% (FREIDA), 21% (ACGME), 
and 33% (Orthogate) of programs. . Although the lack of 
functioning links is not necessarily reflective of the pro-
gram, as the databases are maintained by the AMA, AC-
GME, or are open-sourced, it does reflect a shortcoming 
in providing ease of access for applicants. Additionally, 
the FREIDA database included one extra program not 
listed by ACGME; the reason for this remains unclear. 
Concerning database congruency, most programs had 
the same information provided. Although many of the 
numbers and addresses appear to be similar (e.g. likely 
would reach someone within the orthopedic depart-
ment), the discrepancy makes contacting the program 
involve unnecessary additional steps. 

Since Rozental et al.8 published their findings, the im-
portance of having a useful web presence has increased 
significantly. As expected, each of the shared criteria 
between our studies shows an increased percentage 
of programs publishing the desired information. The 
improvement is likely tied to both an increased aware-
ness of shortcomings as well as more individuals with 
a clearer understanding of the Internet’s importance 
with today’s students. Importantly, in 2001, only 73% of 
orthopedic programs maintained websites while in 2014, 

Table II. Number (%) of websites with 
information pertaining to resident education

Education  (n = 157) No. (%)

Didactic Schedule 106 (67%)

Rotation Schedule 118 (75%)

Research Curriculum 93 (59%)

Conference Descriptions 94 (60%)

Call Schedules 19 (12%)

Table III. Number (%) of programs with
information pertaining to recruitment

Recruitment (n = 157) No. (%)

Program Description 153 (97%)

Application Requirements 129 (82%)

Current Residents 129 (82%)

Resident Education Information 109 (69%)

Alumni Career Placement 79 (50%)

Faculty Education Information 109 (69%)

Salary 55 (35%)
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all orthopedic programs were noted to have a website. 
The elements demonstrating the largest increases be-
tween the 2001 study and ours are contact information 
listed, 43% to 100%; rotation schedules, 21% to 75%; cur-
rent resident listing, 45% to 82%; and career placement 
of alumni, 12% to 50%. These numbers reflect critical 
improvement in providing a clear description of what 
the program has to offer.

Many of the orthopedic programs provided informa-
tion in the areas evaluated in this study. In only two areas 
did fewer than half of the programs report the desired 
information – call schedule (12%) and salary details 
(35%). Also of note, 79 (50%) programs included informa-
tion concerning career placement of their alumni. This 
information provides an opportunity for the program to 
showcase the success of previous graduates and allows 
the applicant insight into post-residency opportunities 
based on these trends. Another criterion to note was the 
medical school attended by current residents; 69% of pro-
grams reported this information. This information could 
potentially be important to prospective applicants, as the 
educational background highlights connections between 
prospective applicants and current residents. Previous 
studies have not included this criterion, however this 
information serves as an important tool in networking.

This study has several limitations. Although multiple 
publications have arrived at a consensus concerning 
important criteria in the application process, individual 
investigators determine these elements. A survey of resi-
dents, applicants, and interested medical students would 
be beneficial in directing future studies as to which cri-
teria are truly important. In addition, the determination 
of whether the information was included in the website 
was a binary decision – there was no consideration as 
to the varying degrees of quality of information. Also, 
some programs maintain more than one website as they 
are affiliated with multiple entities. We only evaluated the 
top result on Google and did not continue to search for 
additional websites. Another important understanding is 
that many programs do not have direct control in updat-
ing their pages; as most academic centers have a central 
website, changes must go through other departments 
prior to publication. Most importantly, we realize that 
the Internet is a dynamic entity. These websites were 
evaluated in December 2014, and programs could have 
added or subtracted information, which may change the 
reported results.

In conclusion, orthopedic residency programs can 
evaluate their improvement in disseminating information 
based off two studies separated by thirteen years. The 
overall trend shows improved utilization of the Internet; 
however, there are still areas in which individual pro-
grams can increase their appeal to applicants. Ensuring 

that information is up to date on the centralized data-
bases is one avenue. More directly under the program 
control is the information contained on their unique web-
site. Most programs contain varying degrees of desired 
information, however, not all programs maintain up to 
date websites consistently including the same evaluated 
criteria. As this information is lacking, it is difficult for 
the applicant to perform head to head comparisons. Resi-
dency programs would benefit from routine analysis of 
their website to ensure the information is up to date and 
serving as a positive representation of what they have 
to offer to potential applicants. The Internet already has 
established itself as the primary source for information, 
and program websites serve as the initial impression for 
many prospective applicants. 
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