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Abstract

Social media utilization by orthopedic surgery residency programs increased by 355% from the
2019 to 2021 residency application cycles. Prior to the COVID-19 pandemic, literature
demonstrated an association between social media presence and diversity of residency programs.
The goal of this study is to investigate the associations between social media presence, diversity
and program rank following the dramatic increase in residency program social media use during
the COVID-19 pandemic.

Social media platforms affiliated with all orthopedic surgery residency programs acknowledged
by the Accreditation Council for Graduate Medical Education (ACGME) were identified via
manual Google, Twitter and Instagram searches. Overall program rankings and research rankings
were collected from the Doximity Navigator rankings list; a lower program rank denoted better-
ranked programs (e.g., rank #1 represents the best program). Residency program demographics

were collected through the Orthopedic Residency Information Network (ORIN) and binned into
four quartiles to adjust for multivariable logistic regressions. Residency programs were
categorized as “gender diverse” if either resident physicians were composed of >29.8% women,
equivalent to one SD above the mean of 19.7% or if attending physicians were composed of 221.7%
women, equivalent to one SD above the mean of 13.6%. Similarly, residency programs were
categorized as “racially diverse” if either resident physicians were composed of >32.8%
Underrepresented Minorities in Medicine (URiM), equivalent to one SD above the mean of 19.1%
or if attending physicians were composed of > 27.3% URiM, equivalent one SD above the mean of
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between presence of social media and program ranking, gender diversity and ethnic diversity.

A total of 179 orthopedic surgery residency programs accredited by the ACGME were included in the ORIN database. Of the
179 programs, 145 (81.0%) programs had Instagram, 86 (48.0%) had Twitter, 81 (45.3%) had both Instagram and Twitter accounts
and 29 (16.2%) programs had neither. Pearson Correlation Coefficient tests demonstrated a negative linear relationship between
total number of social media platforms per program and overall program rankings (R2=-0.53, p<0.01) as well as research program
ranking (R2=-0.49, p<0.01). Spearman Correlation Coefficient tests confirmed overall program ranking (R2=-0.55, p<0.01) and
research program ranking (R2=-0.51, p<0.001) as the dataset did not follow bell curve distribution. Chi-Square tests of
independence did not demonstrate a significant relationship between presence of social media and gender diversity (x2=0.17,
p=0.68) and Fisher’s exact tests confirmed no statistical significance (p=1.00). Chi-Square tests of independence also did not
demonstrate a relationship between presence of social media and racial diversity (x2=0.25, p=0.62) and Fisher’s exact tests
confirmed no statistical significance (p=0.64).

The COVID-19 pandemic greatly impacted social media use by orthopedic residency programs. Although prior literature
demonstrated social media presence was associated with increased gender and racial applicant diversity, our findings show this
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association is no longer present. This may be due to the significant increase in social media use during the pandemic. Future
research is encouraged to investigate alternative strategies to diversify orthopedic residency programs.

Keywords: Orthopedic Surgery; Diversity; Social Media; Medical Education; Surgical Education; Residency; Fellowship

Introduction

The American Association of Medical Colleges reports 87% of all board-certified orthopedic surgeons are male and 64% are
Caucasian, making orthopedics the least diverse specialty in medicine [1,2]. Improved understanding of cultural humility has
shown that diversity at medical institutions correlates with improved patient outcomes, team communication and financial
performance [3,4]. Although social media has proven to be a valuable tool for tasks like marketing one’s practice, patient
education and referral generation, social media has also been used by residency programs in efforts to improve diversity within
orthopedic training programs [5-7]. This has shown to be an effective tool, as national surveys have demonstrated mentorship
representation as one of the strongest factors in applicant selection for residency and fellowship training programs [8-10].

Many medical fields, such as anesthesia, dermatology, otolaryngology, orthopedic surgery and plastic surgery have utilized
social media as a tool to improve workplace diversity [5,11-14]. Within orthopedic surgery specifically, social media presence of
orthopedic residency programs has been associated with an increase in residency program applications, as well as an increase in
racial and gender diversity of applicants [15,16]. Many residency programs have found social media as an effective tool to
demonstrate diversity at their institutions. However, since the start of the COVID-19 pandemic, social media utilization by
orthopedic surgery residency programs increased by 355% [17].

The goal of this study is to investigate the association between social media presence with program diversity as well as national
program rankings. The dramatic increase in orthopedic residency program social media use since the pandemic may have
affected existing associations. This analysis offers insights for residency programs to consider as they develop strategies to create
a more diverse training environment.

Methods

Study Design and Data Characteristics

Social media platforms affiliated with all orthopedic surgery residency programs acknowledged by the Accreditation Council
for Graduate Medical Education (ACGME) were identified via manual Google, Twitter and Instagram searches. Profiles were
identified by searching for links on each program's main website as well as searching program's name on Twitter and Instagram.
This methodology has been utilized and validated by prior studies [14,15]. Twitter and Instagram were chosen because prior
literature has shown these specific social media platforms play a large role in surgical residency programs marketing their
institutions [14,18-22]. Only one social media account on each platform was included for each program.

Overall program rankings and research rankings were collected from the Doximity Residency Navigator, an online platform that
quantifies residency program metrics based on more than 54,000 board-certified physician reviews [23]. The Doximity Residency
Navigator has been validated by prior studies in evaluating surgical training programs in the United States [13,14]. Lower
program rank denoted better-ranked programs (e.g., rank #1 represented the best program).

Residency program demographics were collected through the Orthopedic Residency Information Network (ORIN), a database
of ACGME accredited orthopedic surgery residency programs across the US. Data included distributions of gender and ethnicity
for resident and attending physicians.

Statistical Analysis

Residency program demographics collected through the ORIN were binned into four quartiles to adjust for multivariable logistic
regressions. This adjustment method has been utilized in previous studies investigating social media in residency programs14.
Residency programs were categorized as “gender diverse” if either resident physicians were composed of >29.8% women,
equivalent to one SD above the mean of 19.7% or if attending physicians were composed of >21.7% women, equivalent to one
SD above the mean of 13.6%. Similarly, residency programs were categorized as “racially diverse” if either resident physicians
were composed of >32.8% Underrepresented Minorities in Medicine (URiM), equivalent to one SD above the mean of 19.1% or
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if attending physicians were composed of > 27.3% URiM, equivalent one SD above the mean of 13.8%.

All data was collected during fall 2023. Confounding variables were controlled by regression analyses. Multivariable logistic
regressions were used to further assess comparisons between presence of social media and program ranking, gender diversity
and ethnic diversity. Significance for multivariable logistic regression was set at p<.01. All statistical analyses were per- formed
using STATA Statistical Software, Release 16 (StataCorp LLC, 2019).

Results

Overall Results

A total of 179 orthopedic surgery residency programs accredited by the ACGME were included in the ORIN database. Of the
179 programs, 145 (81.0%) programs had Instagram, 86 (48.0%) had Twitter, 81 (45.3%) had both Instagram and Twitter accounts.
29 (16.2%) programs had neither. 19.1% of residents and 13.8% of attendings were considered URiM, while 19.7% of residents
and 13.6% of attendings were female. Fig. 1 represents the distribution of orthopedic residency program social media presence.

Figure 1: Overall Distribution of Social Media
Presence within Orthopedic Residency Programs
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Figure 1: Overall distribution of social media presence among orthopedic surgery residency programs.

Program Diversity and Overall Program Rankings

Pairwise Pearson Correlation Coefficients demonstrated a better overall program ranking was associated with a greater
percentage of female residents (R2=-0.41, p<0.01), female attending physicians (R2=-0.24, p<0.01) and URiM attending physicians
(R2=0.29, p<0.01). As the data did not follow a normal Bell curve distribution, Spearman Correlation Coefficients further
confirmed this association between better program ranking and increased gender and racial diversity, with female residents
(R2=-0.45, p<0.01), female attending physicians (R2=-0.26, p<0.01) and URiM attending physicians (R2=0.29, p<0.01).

Similarly, Correlation Coefficients demonstrated a relationship between research program ranking and percentage of female
residents (R2=-0.36, p<0.01) as well as female attending physicians (R2=-0.36, p<0.01). As the data did not follow a normal Bell
curve distribution, Spearman Correlation Coefficients confirmed this increase in percentage of female residents (R2=-0.38, p<0.01)
and female attending physicians (R2=-0.34, p<0.01).

Social Media Presence and Overall Program Rankings

Two-sample t-tests were performed to evaluate the relationship between presence of any social media account and program
ranking. Of programs without any social media, the mean reputation ranking was 155.5, whereas programs with any social
media had a mean Doximity reputation ranking of 83.0 (p<0.01). Non-parametric t-tests were also performed as the Doximity
rankings did not follow a normal Bell curve distribution; results were consistent and showed statistical significance (p<0.01).
Similar analyses were performed evaluating social media and mean research rank. Of programs without social media, the mean
research ranking was 150.4, whereas programs with any social media had a mean research reputation of 84.7 (p<0.01).
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Pearson Correlation Coefficient tests demonstrated a negative linear relationship between total number of social media platforms
per program and overall program rankings (R2=-0.53, p<0.01) as well as research program ranking (R2=-0.49, p<0.01). Spearman
Correlation Coefficient tests confirmed overall program ranking (R2=-0.55, p<0.01) and research program ranking (R2=-0.51,
p<0.01).

Social Media Presence and Program Diversity

Chi-Square tests of independence did not demonstrate a significant relationship between presence of social media and gender
diversity (x>=0.17, p=0.68) and Fisher’s exact tests confirmed no statistical significance (p=1.00). Chi-Square tests of independence
also did not demonstrate a relationship between presence of social media and racial diversity (x2=0.25, p=0.62) and Fisher’s exact
tests confirmed no statistical significance (p=0.64). Table 1 demonstrates the relationship between social media presence and
gender and racial diversity.

Gender Div. Gender Div. Racial Div. Racial Div.
Type of Social Media X2 p X2 p
Any Social Media 0.17 0.68 0.25 0.62
Instagram 0.20 0.71 0.27 0.63
Twitter 0.15 0.62 0.22 0.61

Table 1: Relationship between social media presence and gender / racial diversity.

Discussion

Within the past decade, there has been an increase of social media use for tasks such as medical practice marketing, patient
education and referral generation [5-7]. Within a medical education perspective, social media is being used with a goal of
attracting diverse residency program applicants [15,16]. This current study demonstrated that 83.8% of institutions had at least
one form of social media including Instagram and Twitter. Although this study demonstrates a relationship between social media
presence and better overall program rankings, there is no longer an association between social media presence and residency
program diversity when compared to studies prior to the COVID-19 pandemic [17].

Diversity within Orthopedic Surgery

All medical specialties have directed effort towards diversifying their fields. Literature has demonstrated advantages to diverse
physician populations, not only in improved quality of patient care and communication, but also maximization of revenue
generation [3,4]. In the early 2000’s, the percentage of female orthopedic surgery residents rose at the slowest rate compared to
all medical specialties in the United States, while the percentage of URiM residents trended downwards [24]. In 2017, orthopedic
surgery continued to have the lowest percentage of female residents at 14.0%, as well as the lowest percentage of African
American and Hispanic residents at 4.1% and 2.7% of orthopedic trainees respectively [24,25]. Diversity should be increased in
order to effectively care for patients of all cultural, ethnic and socioeconomic backgrounds [9].

Prior literature has focused on identifying factors contributing to the lack of diversity in the field of orthopedic surgery. One
component was the pool of applicants to orthopedic surgery residency programs, which was predominated by males of
Caucasian and Asian descent [24]. This is further supported by another study which demonstrated the proportions in which
female and URiM applicants applied to versus matched into orthopedic surgery residency programs were consistent with the
overall application - match ratio [26]. In other words, the lack of diversity in orthopedic surgery was from a lack of diverse
applicants. This prompted strategies in improving diversity by attracting a more diverse applicant pool, such as female and
URiM applicants.

Social Media’s Role in Improving Diversity of Residency Programs

Within the past two decades, social media has incorporated itself as a cornerstone of medicine, both in practice and in medical
education. Novel examples of social media’s utility include medical researchers sharing new literature with other scientists, as
well as physicians educating their followers and promoting their practice [6,7,27,28]. Within medical education, medical schools
and residency programs have utilized social media to promote their institutions and national surveys of surgical residency
directors have even reported that applicants' social media greatly assists in their selection process [5,14,29,30].
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Social media’s growing role in the field of medicine was only augmented by the COVID-19 pandemic. Between the 2019 to 2021
application cycles, orthopedic residency programs reported a 355% increase in social media utilization for institutional
promotion [17]. During national surveys, a majority of institutions reported social media to be “extremely important” or “very
important” when compared with utility from previous year [17]. Additionally, orthopedic residency program directors reported
one of the biggest changes in selection criteria included virtual information session attendance, describing virtual rotations
attendance as “extremely” or “very important” [31].

As in-person events shut down, orthopedic residency programs depended more on virtual platforms, with 83.8% of residency
programs now utilizing social media compared to 39.7% in 2021 [17]. The combination of increased utilization and increased
importance of social media and online platforms during the COVID-19 pandemic may have created a ‘diluting’ effect. Although
social media may be used to attract a diverse applicant pool, the dramatic increase in orthopedic residency program social media
use during the pandemic may have affected existing associations [8-10]. Future research should focus on developing alternative
strategies to create a more diverse training environment.

Limitations

This study has several limitations. First, the retrospective nature of this study limits the findings to correlation rather than
causation. Furthermore, this study was limited to the accuracy and completeness of the ORIN dataset which relies on self-
reported data from orthopedic residency programs. As each program is responsible for updating their respective data, some
programs may have included more up to date information than others; however, data was provided no earlier than 2021.
Additionally, the ORIN dataset only included 179 of the 203 accredited programs and did not have complete demographic
information for every program, subsequently being excluded during statistical analysis. This may have affected distribution of
results. Despite these limitations, the ORIN database provided data directly from program administrators, useful to explore the
association between social media presence and diversity of orthopedic surgery residency programs. Another potential limitation
to this study is utilizing the Doximity database, as other ranking systems such as BlueRidge and USNWR may rank institutions
differently. However, prior research has shown Doximity rankings are associated with academic performance and productivity
[32-37].

Conclusion

Social media has become a cornerstone of both medical education and practice. Prior literature demonstrated social media may
be an effective tool for diversifying residency programs, especially within the field of orthopedic surgery. This study
demonstrates that although social media presence does correlate with overall program rankings, there is no longer an association
between social media presence of orthopedic surgery residency programs and increased program diversity, following the
significant increase in social media utilization during the COVID-19 pandemic. Future research is recommended to investigate
additional strategies to effectively increase program diversity.
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