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Among practicing orthopaedic surgeons, the population that self-identify as generalists
has been declining for the past three decades, while sub-specialization has become more
prevalent. As more residents are pursuing fellowship training, some elect to complete
multiple fellowships, but due to a lack of research, there is a lack of insight into the
reasons behind these decisions. The purpose of this study was to determine factors
influencing the decision of orthopaedic surgery residents to pursue more than one
fellowship following graduation from residency. An anonymous survey was distributed
via email to all PGY-4 and PGY-5 orthopaedic surgery residents who had matched into
one or more fellowships in the spring of 2021 and 2022. Responses were analyzed to
determine the prevalence of different specialties, reasons for pursuing fellowship, and
among those pursuing more than one fellowship, the reasons they chose to do so. 259
responses were collected from residents entering a fellowship, with 74 (28.6%) entering
fellowships in the Midwest, 54 (20.8%) in the Southwest, 51 (19.7%) in the Northeast, 42
(16.2%) in the Southwest, and 32 (12.4%) in the West. 19 (7.3%) respondents reported
matching into two or more fellowships. Among the fellowships pursued, sports medicine
was most popular with 10 (52.6%) respondents; followed by shoulder/elbow (5; 26.3%).
Out of all 259 respondents, 252 (97.3%) indicated their fellowship choices were based on
interest, and 192 (74.1%) were also affected by marketability. Mentorship played a role
for 173 (66.8%) and training in an area of deficiency was important for 149 (57.5%).
Among those pursuing multiple fellowships, many combinations seem to have been made
to decrease the time to breaking even on the financial investment involved in pursuing
fellowships after residency. Most orthopaedic surgery residents elect to pursue fellowship

training due to personal interest in the field, as well as to increase their marketability,
and shorten the time to breaking even in comparison to the loss of compensation
required for pursuing fellowship. Our results indicate that residents pursuing multiple
fellowships are those interested in less marketable specialties, who then pursue a second
fellowship with higher returns on investment, such as completing fellowships in

pediatrics and sports medicine.

INTRODUCTION

In the past three decades, the field of orthopaedic surgery
has seen a well-documented increase in sub-specialization
among practicing surgeons (Horst et al. 2015). A survey
from the American Academy of Orthopaedic Surgeons
(AAOS) found that in 1990, practicing orthopaedic surgeons
who self-identified as generalists accounted for 44.2% of or-
thopaedic surgeons. However, the 2018 AAOS survey found
that this group declined by almost two-thirds to 15%
(Gaskill et al. 2009; Cherf 2019). Concurrently, the percent-
age of fellowship-trained American Board of Orthopaedic
Surgery (ABOS) Part II applicants increased from 76% in
2003 to 90% in 2013. A 2020 study on the return on in-
vestment of single fellowships found that spine surgery,
adult reconstruction, and sports medicine offer a positive
return on investment, while other fellowships such as hand
surgery, pediatrics, and foot and ankle surgery had a neg-
ative return (Mead et al. 2020). Increasing medical school
tuition and cost of living have left more residents in larger
amounts of debt over the past several decades, and it seems
likely that this trend would leave the average resident more
likely to base decisions on their likelihood to see a return
on their investment of time and finances. In addition, it
has been suggested that the fellowship application process
itself, requiring significant amounts of time and finances,

places additional burdens on applicants resulting in an in-
creased time until residents can expect to see a positive
financial return (Wilson et al. 2021). As the number of
orthopaedic surgeons seeking a fellowship after residency
has increased, there is also a growing sub-group made up
of an estimated 4.5% of practicing orthopaedic surgeons
who plan to pursue a second fellowship for reasons such
as interest, marketability, surgical skill development, em-
ployment, and mentorship (Depasse et al. 2018). There are
several fellowships which are commonly done in combina-
tion, including pediatrics and sports medicine, sports med-
icine and shoulder/elbow, and hand and shoulder/elbow
(Shlykov and Hosseinzadeh 2021). Naturally, residents in-
terested in areas less likely to have a desirable return on
investment (ROI) ratio, or even a low chance to ever break
even, may seek out specialization in areas with shorter
times or greater ratios of ROI. While this may explain more
financially-driven decisions, it does not address decisions
made by interest, drive to fill a perceived gap in care, or de-
sire to train others. In short, while viewing the changing
landscape of orthopaedics through a business lens may ex-
plain some decisions made by residents, it is not the full
picture, and despite the increasing prevalence of or-
thopaedic surgeons pursuing multiple fellowships, the
costs, benefits, and motivations of pursuing a second fel-
lowship are still unclear (Gaskill et al. 2009). The purpose
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of this study was to determine factors influencing the deci-
sion of orthopaedic surgery residents to pursue more than
one fellowship following graduation from residency.

METHODS

This study was approved by the institutional review board
(IRB) at the senior author’s institution. Using Qualtrics,
an anonymous 17-question multiple-choice survey was de-
signed to collect demographic information such as gender
identity, race, age range, and geographic location, fellow-
ship information such as type of fellowship, motivating fac-
tors behind pursuing a fellowship, and any secondary pro-
grams applied to, as well as application information such as
match rank, number of interviews attended, and time spent
preparing for each fellowship application. This anonymous
electronic survey was distributed to orthopaedic surgery
residency program directors via email with a request to
share the survey with all post-graduation year (PGY) 4 and 5
orthopaedic surgery residents at their institution. It is dur-
ing the PGY-4 that a resident applies for fellowship and, in
general, there is a single match date for all subspecialties
other than hand. PGY-5 residents were included to capture
the residents who applied to two fellowships. The survey
was distributed in late April 2021 and left open for a 6-week
period, with a reminder sent at two and four weeks, then
again in April 2022, once again for a 6-week period with
a reminder sent at two and four weeks. This survey col-
lected responses from residents who had matched into one
or more fellowships in either 2021 or 2022, asking for their
interests and reasons for pursuing the areas they did, as
well as the reasons residents pursuing multiple fellowships
chose to do so. The results were analyzed using Excel and
Microsoft Statistical Package for the Social Sciences (SPSS).

RESULTS
DEMOGRAPHICS

Among the 259 responding orthopaedic surgery residents,
202 (78.0%) self-identified as male, 52 (20.1%) self-iden-
tified as female, and the remaining 5 (1.9%) declined to
specify. Multiple other sex identifiers including non-binary,
transgender male, transgender female, and other were of-
fered as options but no residents selected these options.
Ten (3.9%) residents identified as LGBTQ+, while 241
(93.1%) did not, and the remaining 8 (3.1%) declined to
specify. When asked about their racial identity and her-
itage, 1 (.3%) identified as an Asian without any Latino,
Hispanic, or Spanish heritage, 5 (1.9%) identified as white
without any Latino, Hispanic, or Spanish heritage, and the
remaining 253 preferred not to provide any answer. In
terms of age, the two most represented groups were those
between 31 and 35 years (176; 68.0%), and those between
25 and 30 years (60; 23.2%). Seventy-four (28.6%) residents
reported entering fellowships in the Midwest, followed by
54 (20.8%) in the Southeast, 51 (19.7%) in the Northeast, 42
(16.2%) in the Southwest, and 32 (12.4%) in the West.

REASONS FOR PURSUING FELLOWSHIP TRAINING

252 (97.3%) residents indicated that they were pursuing fel-
lowship training because of an interest in a specific sub-
specialty, while 192 (74.1%) elected to complete a fellow-
ship for improved marketability. Mentorship also played a
role for 173 (66.8%) residents, and 149 (57.5%) wanted to
seek additional training in areas of deficiency. Among the
19 (7.3%) residents participating in two orthopaedic fel-
lowships, 18 (94.7%) indicated that they were motivated
by interest and 17 (89.5%) sought increased marketability.
Eleven (52.6%) respondents wanted to pursue two fellow-
ships to gain additional training in an area of deficiency,
while 7 (36.8%) cited mentorship as a motivating factor.

INTERVIEWS AND MATCHING RANK

101 of 259 (39.0%) residents participated in 11 to 15 inter-
views for their first (or only) fellowship, while 81 (31.3%)
attended 16 to 20 interviews. 91 (45%) male residents par-
ticipated in 11-15 interviews, while 23 (44.2%) female res-
idents interviewed at 16-20 programs. Notably, there were
roughly four times as many male residents responding to
this survey as there were female, yet very similar propor-
tions of each group were represented in the most common
response. For a full breakdown of resident interview counts
compared to their sex, please see Table 3.

Among the 19 orthopaedic surgery residents pursuing
two fellowships, 13 (68.4%) reported they attended fewer
interviews for their second fellowship, while 5 (26.3%) at-
tended the same number, and only 1 (5.3%) attended more
interviews than for their first fellowship. When asked to
compare the match ranks for these 19 applicants’ first and
second fellowships only 17 applicants responded. Of these
17, 8 (47.1%) matched to the same ranked program as their
first fellowship, 5 (29.4%) matched higher for their second
fellowship, and 4 (24.0%) matched lower than for their first
fellowship (Table 3).

FELLOWSHIP MATCH RESULTS

Of 259 responding residents who had matched into a fel-
lowship, 19 (7.3%) reported matching into a second fellow-
ship to be pursued immediately following the first. Ten fel-
lowship options were listed in our survey, with an option
to add your own if it did not fall within the purview of
one of the ten options. These options were trauma, hand,
shoulder/elbow, joints/adult reconstruction, oncology, pe-
diatrics, spine, hip preservation, sports medicine, and foot/
ankle. Among the 19 residents who pursued multiple fel-
lowships, the most common combination was shoulder/el-
bow and sports medicine fellowships (3; 15.8%). It is no-
table that one of the three residents pursuing this
combination also reported a total adult reconstruction fel-
lowship for a total of three fellowships to be completed
sequentially. Several other popular combinations emerged,
including pediatrics and sports medicine, trauma and
sports medicine, trauma and joints/adult reconstruction,
and hip preservation and sports medicine (2 each; 10.5%).
Within these more popular combinations, it is notable that
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Table 1. Residents and where they will be attending fellowships in each geographic region in the United States.

Region Residents States Included
Northeast 51 ME, VT, NH, MA, RI, CT, NJ, PA, NY
Southeast 54 AR, LA, MS, AL, GA, FL, TN, KY, WV, DC, VA, MD, DE, NC, SC, Puerto Rico
Midwest 74 ND, SD, NE, KS, MN, IA, MO, W, IL, MI, IN, OH
Southwest 42 OK, TX,NM, AZ
West 32 CA, HI, AK, WA, OR, NV, UT, CO, WY, MT, ID

Table 2. Residents’ responses when asked their gender identity and whether they self-identify as a member of

the LGBTQIA+ community.

Do you self-identify as an LGBTQIA individual?
Prefer not
Total Yes No to say
Total Count (All) 256.0 10.0 241.0 5.0
Male 201.0 3.0 196.0 2.0
78.5% 30.0% 81.3% 40.0%
Female 52.0 7.0 45.0 0.0
20.3% 70.0% 18.7% 0.0%
Transgender Male 0.0 0.0 0.0 0.0
0.0% 0.0% 0.0% 0.0%
With which gender do you most identify? - Transgender Female 0.0 0.0 0.0 0.0
Selected Choice
0.0% 0.0% 0.0% 0.0%
Gender binary non-
conforming 0.0 0.0 0.0 0.0
0.0% 0.0% 0.0% 0.0%
Prefer not to say 3.0 0.0 0.0 3.0
1.2% 0.0% 0.0% 60.0%
Other (please specify) 0.0 0.0 0.0 0.0
0.0% 0.0% 0.0% 0.0%

Table 3. Residents pursuing one or two fellowships, and the reasons they report making their respective

decisions
First Fellowship Second Fellowship
Total 240 19
Interest in Subspecialty 236 98% 18 95%
Additional Training 141 59% 10 53%
Marketability 181 75% 17 89%
Mentorship 167 70% 7 37%

sports medicine was present in five of six, (83.3%) while
trauma was present in two of six, (33.3%) suggesting that
these two fellowship areas are perceived by applicants as
particularly open to further sub-specialization. Also of
note, among the 19 respondents pursuing multiple fellow-
ships, everyone had chosen a double fellowship except for
a single resident who triple matched into shoulder/elbow,

joints/adult reconstruction, and sports medicine fellow-
ships.

240 (92.7%) of the 259 responding residents used the
formal match process (SF Match or NRMP) for a single fel-
lowship. Among the 19 residents who pursued multiple fel-
lowships, 10 (52.6%) used the formal match for both fel-
lowships. The only reported use of non-traditional methods
other than the SF Match or NRMP such as the scramble or
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Table 4. Residents number of interviews attended compared to which sex they identify as.

With which sex do you most identify?
Prefer not to
Total Male Female say
Total Count
(All) 259.0 202.0 520 5.0
<5 40 4.0 0.0 0.0
1.6% 2.0% 0.0% 0.0%
6-10 39.0 30.0 8.0 3.0
How many interviews (virtual or in person) did you 15.2% 14.9% 15.4% 60.0%
attend? 11-15 101.0 910 10.0 0.0
39.3% 45.0% 19.2% 0.0%
16-20 81.0 56.0 230 2.0
31.5% 27.7% 44.2% 40.0%
More than 20 32.0 210 110 0.0
12.5% 10.4% 21.2% 0.0%

Table 5. Residents pursuing multiple fellowships responses for how they ranked their first and second programs

Did you rank your second program higher compared to your first

match?
Total Yes No Same
Total Count (All) 17.0 5.0 4.0 8.0
#1lor#2 110 1.0 3.0 7.0
Percent #1 or #2 64.7% 20.0% 75.0% 87.5%
#3-#5 30 1.0 1.0 1.0
How high did you rank thtteof;rst program you matched Percent #3-#5 17.6% 20.0% 25.0% 12.5%
. #6-#9 20 20 0.0 0.0
Percent #6-#9 11.8% 40.0% 0.0% 0.0%
#10+ 1.0 1.0 0.0 0.0
Percent #10+ 5.9% 20.0% 0.0% 0.0%
military match were nine residents all pursuing multiple DISCUSSION

fellowships. Among these nine, five used SF Match or
NRMP for one but not the other fellowship, and the other
four did not use SF Match or NRMP for either fellowship.
One of these four residents reported that they were offered
one of their two fellowship positions by word of mouth.

Eighty-four (32.4%) residents claimed no connection to
the fellowship where they matched, while 97 (37.5%) re-
ported having received specific recommendations to pursue
their eventual matched program from a faculty member or
other mentor. Forty-three (16.6%) residents matched into
programs that had previously matched other residents from
their residency program, 18 (6.9%) respondents reported
meeting with a faculty member prior to matching, and 16
(6.2%) reported miscellaneous connections (e.g. personally
knowing a fellow already in the program, looking for pro-
grams near their spouse’s work, or matching to their home
program).

For decades, there has been a trend among American or-
thopaedic surgeons towards increased specialization. While
this has been measured over time and is expected to
progress, the reasons more residents are deciding to seek
out fellowship training, and in some cases multiple fellow-
ships, are still poorly understood. The purpose of this study
was to determine factors influencing the decision of or-
thopaedic surgery residents to pursue more than one fel-
lowship following graduation from residency. The first sig-
nificant finding was that 7.3% of all responding residents
stated they had matched to multiple fellowships, represent-
ing a more than 150% increase from a 2018 estimate. Res-
idents almost unanimously agreed interest in the area of
study was important to their choice of fellowship, regard-
less of whether they chose one or multiple. However, while
70% of residents seeking one fellowship also sought men-
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torship from their program, only 37% of residents seeking
multiple fellowships agreed. Our results also showed that
women seem to attend more interviews, as the only resi-
dents who attended 5 or fewer interviews were men, and
the largest proportion of men (45.0%) attended 11-15 in-
terviews, with a similar proportion of responding women
(44.2%) attending 16-20.

Joints/adult reconstruction, sports medicine, and trauma
were, in descending order, the most common fellowships
for residents pursuing only a single fellowship. Of note,
spine, joints/adult reconstruction, sports medicine, and
trauma all have been shown to have positive or neutral re-
turn on investment within a decade, and these four special-
ties were the top four choices among all 259 residents that
responded to our survey (Mead et al. 2020).

Among the residents pursuing multiple fellowships, fel-
lowship choices were still similarly impacted by interest
and wanting additional training, but compared to residents
seeking single fellowship, the importance of marketability
increased while the importance of mentorship was
markedly decreased. Additionally, a pattern emerged where
many residents appeared to have chosen combinations of
programs consisting of one popular area and one less pop-
ular area. For example, the most common combination of
specialties among these 19 residents was sports medicine,
which was the second most common fellowship overall,
combined with shoulder/elbow, which was 6th out of the 10
fellowship options given. This pattern of combining pop-
ular programs with less popular programs continued, as
other popular combinations included sports medicine with
pediatrics (7th of 10) and hip preservation (10th of 10). As
pursuing a single fellowship after residency carries a signif-
icant cost in terms of lost compensation (Gaskill et al. 2009;
Wera et al. 2018) it seems reasonable that residents inter-
ested in areas perceived as less marketable are more likely
to pair their choice with a more marketable fellowship to
improve their career options.

When discussing the financial and time investments re-
quired to pursue fellowship training, it is important to con-
sider the time investment by residents during the applica-
tion process. In the past, most applicants have submitted
over 15 applications depending on year and type of fellow-
ship being pursued, with higher number of applications for
sports medicine, joints/adult reconstruction/oncology ap-
plicants (Wera et al. 2018; Cannada et al. 2015). It is im-
portant to note that the residents in this study were apply-
ing during the 2021 and 2022 application cycles, in which

all interviews were performed virtually, reducing financial
strain and interruption to residency training (Peebles et al.
2021; Clark et al. 2022). Therefore, residents had less of a
time or financial burden to attend interviews. Despite the
lower barriers to apply and the increasing number of appli-
cants pursuing multiple fellowships (Clark et al. 2022), ap-
plication numbers between their first and subsequent spe-
cialties decreased, as 13 (68.4%) residents submitted fewer
applications, 5 (26.3%) submitted the same number of ap-
plications, and 1 (5.3%) applied to more programs for their
second fellowship than their first. It seems likely this de-
crease reflects the resident’s focus on the “first” fellowship,
with additional training with a second fellowship being de-
sired but not the priority.

There are several limitations to this study. First, only
19 (7.3%) of the 259 responding residents pursued multiple
fellowships after graduation from residency. Given this
small sample size, it is possible that our analysis of the data
obtained is not representative of all residents electing to
pursue more than one fellowship. By surveying residents
who had already matched into fellowships, we did not ob-
tain any information from residents who chose to apply but
did not match, potentially excluding important informa-
tion on the decision-making process behind pursuing fel-
lowship. Further research into the reasons residents initiate
the application process may be able to further explore the
reasons residents decide to pursue fellowship as they near
the end of their training. While it was not the focus of this
study, there is also a significant gap in collected informa-
tion regarding resident demographics, as 253 (98.0%) pre-
ferred to not provide any information of their racial identity
or heritage. This means that any patterns among certain
groups went unrecognized, as identifying data in this area
was largely not collected. There are also limitations inher-
ent to a survey-based study such as collecting information
only from those who choose to respond, options being lim-
ited to the options prepared by the study team, and lim-
ited context behind each answer. While we provided free-
text boxes on subjective questions for residents who did
not see an answer they felt fit them, it is possible residents
may have preferred to simply click a bubble that best repre-
sented their answer rather than write out a more accurate
response.
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CONCLUSION

Most orthopaedic surgery residents elect to pursue fellow-
ship training due to personal interest in the field, as well
as to increase their marketability, and shorten the time to
breaking even in comparison to the loss of compensation
required for pursuing fellowship. Residents pursuing multi-
ple fellowships are those interested in less marketable spe-
cialties, who then pursue a second fellowship with higher
returns on investment, such as completing fellowships in
pediatrics and sports medicine.
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