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Introduction: Imposter syndrome is a psychological phenomenon in which individuals experience persistent self-doubt
and feelings of inadequacy despite achieving objective measures of success. This phenomenon is associated with lower
job satisfaction, increased rates of burnout, and reduced productivity. Therefore, the purpose of this study was to
determine the prevalence of imposter syndrome among orthopaedic surgery residents and determine whether specific
individual or residency characteristics predict higher rates of imposter syndrome.

Methods: An anonymous survey was distributed to residents at 7 ACGME-accredited orthopaedic surgery residencies.
Respondents provided deidentified demographic data and completed the Clance Imposter Phenomenon Scale (CIPS)
assessment. CIPS scores were used to categorize imposter syndrome severity as none to mild, moderate, significant, or
intense. Differences were calculated and compared using t-test and x2 analyses. Multivariable regression analysis was
used to identify predictors of increased symptom severity.

Results: One hundred orthopaedic surgery residents completed the survey. Forty percent of respondents were female,
and the mean age was 30.6 + 2.8 years. The prevalence of significant or intense imposter syndrome was 73%. CIPS
scores and significant or intense imposter syndrome did not vary by age, gender, sexual orientation, race/ethnicity, level
of training, program region, research year, non-MD degrees, and Step 1, Step 2, or Orthopaedic In-Training Examination
(OITE) scores on univariable analyses. On multivariable analysis, female residents were 5.64 (OR = 5.64 [1.04-30.63])
times more likely to have significant or intense imposter syndrome (p = 0.045). Residents at western programs were 0.13
(OR = 0.13[0.02-0.90]) times as likely to experience significant or intense imposter syndrome (p = 0.039). In addition,
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women (estimate =8.72[1.41-16.04]; p = 0.0201) and those with OITE scores in the O to 25th (estimate = 11.92 [0.29-
23.54]; p = 0.0446) and 51st-75th (estimate = 12.73 [2.79-22.67]; p = 0.0128) percentiles had higher CIPS scores.
Conclusions: Imposter syndrome is common among orthopaedic surgery residents, with 73% experiencing significant or
intense symptoms. Female gender, lower OITE scores, and training in nonwestern regions predicted increased imposter
syndrome severity. Targeted programs may help reduce burnout and improve career satisfaction and advancement.

Introduction

mposter syndrome is a psychological phenomenon that was

first described in 1978 in which individuals experience per-
sistent feelings of self-doubt'. Among medical professionals in
the United States, imposter syndrome can exacerbate depression
and anxiety and has been linked to higher rates of burnout and
diminished career advancement®”. This phenomenon is com-
mon among medical students, with rates reported from 22% to
60%°°. Unfortunately, imposter syndrome persists in graduate
medical education, as surveys of dermatology and pharmacy
residents have found that 89% and 57.5% of respondents, re-
spectively, experienced imposter syndrome™".

Previous research has demonstrated that imposter syn-
drome is more prevalent among surgeons™'"'*. Studies ana-
lyzing the prevalence of this phenomenon among general
surgery residents and attendings have reported significant or
severe imposter syndrome in 76% of respondents”''. Inter-
estingly, no demographic or academic variables were identified
that explain these findings. Similarly, a cross-sectional survey
of residents in neurosurgery and young neurosurgeons (40
years or younger) depicted the prevalence of imposter syn-
drome to be 81.6%, with level of education (junior resident,
senior resident, fellow, or attending), female sex, and academic
achievements (assessed by the presence of a PhD degree) noted
as predictive factors of imposter syndrome®. In particular,
female neurosurgeons, residents in neurosurgery, and indi-
viduals having a PhD degree were all more likely to be affected
by imposter syndrome.

A study of surgical residents, fellows, and attending physi-
cians across medical specialties (orthopaedics = 82.8%, obstetrics
and gynecology = 3.7%, urology = 3.4%, general surgery = 3.0%,
colorectal surgery = 1%, gynecologic oncology = 0.7%, thoracic
surgery = 0.3%, ophthalmology = 0.3%, otolaryngology = 0.3%,
other = 4.7%) found that imposter syndrome was more common
among female and younger surgeons”. Data have previously
shown that symptoms of imposter syndrome can translate to
surgical decision making, as a survey of hand and upper extremity
attending surgeons demonstrated that imposter syndrome was
correlated with decreased intraoperative confidence and toler-
ance of uncertainty". Despite evidence that imposter syndrome
exists among orthopaedic surgeons and affects surgeon be-
havior, the prevalence of this phenomenon among orthopaedic
surgery trainees remains unknown. Therefore, the purpose of
this study was to determine the prevalence of imposter syn-
drome among orthopaedic surgery residents and whether spe-
cific individual or residency characteristics predict higher rates
of imposter syndrome.

Materials and Methods
Study Design and Setting

his multi-institutional study was approved by the lead

institution's institutional review board. An online, stan-
dardized, and anonymous survey (Qualtrics, Seattle, WA) was
administered to residents at 7 ACGME-accredited orthopaedic
surgery training programs across the country from March to
October 2022. Respondents were voluntary participants among
the selected residency programs. The total possible number
of participants was 297, of which 103 completed the survey,
yielding a response rate of 34.7%. In this study, imposter syn-
drome was assessed using the Clance Imposter Phenomenon
Scale (CIPS), the most used analytic measure of imposter syn-
drome consisting of 20 self-report questions answered on a
5-point Likert-type scale™". Importantly, this metric captures
self-reported, subjective feelings of imposter syndrome and does
not validate these perceptions against objective measures of
competence. The final totaled self-reported score from all
questions was categorized to define imposter syndrome severity
(score 0-40: none to mild imposter syndrome; 41-60: moder-
ate imposter syndrome; 61-80: significant imposter syndrome;
and 81-100: intense imposter syndrome). The survey also
gathered self-identified demographic and academic information.
Respondent characteristics included age, gender identity, lesbian,
gay, bisexual, transgender or queer identity (LGBTQ+) identity,
race/ethnicity, postgraduate year of training, geographic region
of the program, Step 1 scores, Step 2 scores, and Orthopaedic In-
Training Examination (OITE) scores. Residents were also polled
about whether they completed a research year or obtained a non-
MD degree. The final survey used in this study is present in the
Appendix.

Primary and Secondary Study Outcomes

Our primary goal in this study was to delineate the prevalence
of imposter syndrome among the orthopaedic surgery resi-
dents surveyed, which was defined as the proportion of re-
spondents reporting significant or intense imposter syndrome
(i.e., CIPS 261). Our secondary goal was to determine if certain
individual or residency characteristics predicted higher im-
poster syndrome. To explore independent associations, we
performed univariable and multivariable analyses to examine
the relationship between these factors and both CIPS scores
and imposter syndrome severity.

Statistical Analysis
Surveys with incomplete data entry were excluded from anal-
ysis. In cases where a participant reported multiple racial/ethnic
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identities, all identities were included and recorded in the
analyses. Demographic variables were characterized through
mean and standard deviation for continuous variables or fre-
quency and percentage for categorical variables. Differences in
mean CIPS scores based on demographic variables were as-
sessed using Student's ¢-test for 2 groups and one-way analysis
of variance (ANOVA) for 3 or more groups. Univariable
analysis was performed to compare imposter syndrome
severity using the Student's #-test for continuous variables and
X2 test for categorical variables. Multivariable logistic regres-
sion was used to identify any risk factors associated with sig-
nificant or intense imposter syndrome via odds ratios (OR).
Multivariable linear regression was used to delineate predic-
tors of higher CIPS scores. Across all tests, statistical signifi-
cance was set at a value of p < 0.05. All analyses were
conducted using R (version 4.3.3).

Results
Prevalence of Imposter Syndrome

he survey was distributed to 297 residents, and 103 re-

sponses (response rate = 34.7%) were received. Three were
excluded due to missing data, leaving a final cohort of 100
respondents. In this cohort, 40% (n = 40) were female, 8% (n =
8) identified as LBGTQ+, and the mean age was 30.6 £ 2.8
years. The racial/ethnic breakdown was as follows: 70.8% (n =
75) White, 15.1% (n = 16) Asian American or Pacific Islander,
7.5% (n = 8) Black or African American, and 6.6% (n = 7)
Hispanic or Latino. Most residents attended academic insti-
tutions in the Northeast (35%, n = 35), followed by West (27%,
n = 27), Midwest (25%, n = 25), and South (13%, n = 13).
There was an even distribution of residents across various levels
of training. Across all residents surveyed, 23% (n = 23) had
taken a research year and 27% (n = 27) obtained non-MD
degrees (Table I). The overall prevalence of significant or in-
tense imposter syndrome in this cohort was 73% (n = 73). Only
2% (n = 2) of the cohort had scores correlating with no or mild
imposter syndrome, while 25% (n = 25) had moderate, 48% (n
= 48) had significant, and 25% (n = 25) had intense imposter
syndrome (Fig. 1).

Factors Associated with Imposter Syndrome

Raw CIPS scores did not vary significantly by gender, although
both men (72.2 + 15.9) and women (67.5 + 13.8) had an
average score reflecting significant imposter syndrome. Simi-
larly, there were no significant differences in CIPS scores when
respondents were stratified by LGBTQ+ status, race/ethnicity,
level of training, geographic region, Step 1 score, Step 2 score,
research year, non-MD degrees, or OITE scores (Table II).
Although 73% (n = 73) of residents experienced significant or
intense imposter syndrome, this metric did not vary by de-
mographics when categorizing imposter syndrome severity
into 2 subgroups: none or moderate and significant or intense
(Table III). However, when expanding it into 4 subgroups
(none to mild, moderate, significant, and intense), imposter
syndrome severity differed significantly by gender, as women
were more likely to experience intense imposter syndrome than
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TABLE | Demographics of Orthopaedic Surgery Residents

Surveyed*

Demographic Overall (n =100)
Age, mean (SD) 30.6 (2.8)
Gender, n (%)
Female 40 (40.0)
Male 60 (60.0)
LGBTQ+, n (%) 8 (8.0)
Race/ethnicity, n (%)
White 75 (70.8)
Black or African American 8 (7.5)
Hispanic or Latino 7 (6.6)
Asian American or Pacific Islander 16 (15.1)
American Indian or Native American 0 (0.0)
Other 0 (0.0)
Level of training, n (%)
PGY1 25 (25.0)
PGY2 14 (14.0)
PGY3 7 (17.0)
PGY4 5 (25.0)
PGY5 9 (19.0)
Region, n (%)
Northeast 35 (35.0)
Midwest 25 (25.0)
South 13 (13.0)
West 27 (27.0)
Step 1, n (%)
<220 4 (4.0)
221-235 6 (6.0)
236-250 40 (40.0)
251-265 41 (41.0)
266+ 9 (9.0)
Step 2, n (%)
<220 3(3.0)
221-235 3(3.0)
236-250 8 (28.0)
251-265 50 (50.0)
266+ 16 (16.0)
Research year, n (%) 3 (23.0)
Non-MD degrees, n (%) 7 (27.0)
OITE, n (%)
0-25 21 (21.0)
26-50 24 (24.0)
51-75 36 (36.0)
76-100 19 (19.0)
*Continuous variables are described as means and standard
deviations. Categorical variables are described as frequencies and
percentages. LGBTQ+ = lesbian, gay, bisexual, transgender, or
queeridentity, OITE = Orthopaedic In-Training Examination, and PGY
= postgraduate year.
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Distribution of imposter syndrome severity in this cohort of orthopaedic surgery residents.

men (64.0%, n = 16 vs. 36.0%, n =9) (p = 0.0215) (Table IV;
Fig. 2). Imposter syndrome severity also varied by geographic
location, with most residents experiencing significant imposter
syndrome training at a program in the Northeast (52.0%, n =
25) and intense imposter syndrome in the Midwest (36.0%, n =
36) (p = 0.0136) (Table IV; Fig. 3).

Multivariate analysis revealed female residents were 5.64 (OR
= 5.64 [1.04-30.63]) times more likely to have significant or intense
imposter syndrome compared with male residents (p = 0.045)
(Table V). Training at an orthopaedic surgery residency program in
the West was associated with lower odds (OR = 0.13 [0.02-0.90]) of
experiencing significant or intense levels of imposter syndrome
compared with Northeast programs (p = 0.039). Age, LGBTQ+
identity, race/ethnicity, level of training, and academic attributes
(Step 1 score, Step 2 score, OITE score, research year, non-MD
degree) were not associated with significant or intense imposter
syndrome. On average, female residents had risk-adjusted CIPS
scores 8.7 points higher than their male counterparts (estimate =
8.72 [1.41-16.04]; p = 0.0201). Residents with OITE scores in the 0
to 25% percentile (estimate = 11.92 [0.29-23.54]; p = 0.0446) and
51st-75th percentile (estimate = 12.73 [2.79-22.67]; p = 0.0128)
had higher average CIPS scores compared with those in the 76th-
100th percentile (Table VI).

Discussion

I n this multi-institutional survey study, we found that 73% of
orthopaedic surgery residents reported symptoms that cor-

related with significant or intense imposter syndrome, and only

2% of residents' scores correlated with no or mild imposter

syndrome. Predictive characteristics of more intense imposter

syndrome were female gender, lower OITE scores, and training

at nonwestern residency programs. To our knowledge, this is
the first study specifically analyzing imposter syndrome among
orthopaedic surgery trainees.

Previous survey studies in other surgical subspecialties
have corroborated our findings—most surgical residents and/or
faculty experience some level of imposter syndrome, which can
exacerbate mental health and contribute to burnout**"'. In
addition, the lower self-esteem and decreased confidence per-
petuated by imposter syndrome can impair a surgeon's ability to
manage uncertainty and display effective problem-solving skills,
which are essential for any practicing surgeon". The prevalence
of frequent or intense imposter syndrome, as measured by CIPS,
was reported to be 61.7%, 76%, and 48.9% in plastic surgery,
general surgery, and neurosurgery, respectively'"'>"*. In addition,
Liu et al. conducted a survey across 4 distinct training programs
(family medicine, pediatric medicine, anesthesiology, and gen-
eral surgery) and identified imposter syndrome in 62.7% of all
participants, with general surgery residents having the greatest
risk of burnout among all specialties analyzed®. In comparison
with careers outside of medicine, physicians demonstrate greater
rates of imposter syndrome, burnout, suicidal ideation, and
decreased professional fulfillment®®. A subsequent study assess-
ing burnout at different stages in the MD training pathway (e.g.,
medical students, residents/fellows, and attendings) found that
residents experienced the highest rates of burnout across training
levels'. Similarly, other studies have reported a positive corre-
lation between CIPS scores and the incidence of burnout among
resident physicians**"”. Among surgeons, increased imposter
syndrome severity has been postulated to be explained by the
intrapersonal traits of individuals pursuing surgery, such as
perfectionism and high self-efficacy”.
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TABLE Il Analysis of CIPS Scores, Stratified by Demographics *

CIPS Score,
Mean (SD) p
Gender 0.1285
Female 72.2 (15.9)
Male 67.5 (13.8)
LGBTQ+ 0.3913
No 68.9 (14.7)
Yes 74.1 (15.6)
Race/ethnicity 0.5866
White 69.3 (15.3)
Black or African American 69.5 (15.4)
Hispanic or Latino 76.3 (10.8)
Asian American or Pacific Islander 67.1(12.2)
Level of training 0.6343
PGY1 68.9 (14.8)
PGY2 72.6 (11.0)
PGY3 64.7 (18.1)
PGY4 70.5 (13.4)
PGY5 70.3 (16.1)
Region 0.9569
Northeast 69.4 (11.4)
Midwest 69.9 (17.4)
South 70.7 (16.6)
West 68.1 (15.8)
Step 1 0.8309
<220 70.5 (20.2)
221-235 65.3 (14.9)
236-250 68.1 (16.1)
251-265 71.3 (13.7)
266+ 68.4 (12.6)
Step 2 0.9028
<220 76.7 (5.5)
221-235 68.0 (20.0)
236-250 68.9 (16.2)
251-265 68.8 (13.6)
266+ 71.0 (16.9)
Research year 0.9908
No 69.3 (15.0)
Yes 69.4 (14.3)
Non-MD degrees 0.9111
No 69.3 (15.0)
Yes 69.6 (14.5)
OITE 0.0571
0-25 70.5 (12.9)
26-50 68.5 (14.9)
51-75 73.2 (15.7)
76-100 61.9 (12.7)
*All scores are described as means and standard deviations. CIPS
= Clance Imposter Phenomenon Scale, LGBTQ+ = lesbian, gay,
bisexual, transgender, or queer identity, OITE = Orthopaedic In-
Training Examination, and PGY = postgraduate year.
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Imposter syndrome was first described in a population
of “high achieving” women who continued to believe they
were unintelligent and unsuccessful, despite stellar academic and
professional performance'’. A majority of ensuing research as-
sessing gender differences in imposter syndrome susceptibility
has supported this conclusion, with previous studies showing
that female gender was a risk factor of imposter syndrome
symptoms in medical students, residents, and faculty in several
subspecialties™**'*"*'*, Moreover, among surgical residents, fe-
male gender has been documented as an important predictive
characteristic of increased imposter syndrome severity™'*'>'*.
Our results are consistent with the literature, as we demonstrate
that female orthopaedic surgery residents have a higher inci-
dence of intense imposter syndrome compared with male resi-
dents and, after multivariable adjustment, female gender was
identified as a risk factor of higher CIPS scores and significant or
intense imposter syndrome. The lack of gender parity in or-
thopaedics is well established, and in current practice, recent
estimates indicate that only 20% of orthopaedic surgery faculty
are female””. Compared with male orthopaedic surgeons, fe-
male orthopaedic surgeons have reported increased occurrences
of microaggressions, bullying, harassment, depression, anxiety,
and burnout™”. According to a 15-year analysis of the gender
distribution of orthopaedic surgery residency programs, female
residents represent only 15.4% of all residents, which is rela-
tively low compared with neurosurgery (17.5%), plastic surgery
(30.5%), and general surgery (41.3%)*. Given the increased
prevalence of significant or intense imposter syndrome among
female trainees in orthopaedics and the impact it can have on
burnout and career outcomes, this phenomenon should be
intentionally and systematically addressed.

Residents training at residency programs in the West
had lower chances of developing significant or intense im-
poster syndrome. Future research is needed to elucidate any
attributes inherent to applicants or training programs based
on geographic location that may contribute to imposter
syndrome. Although most of the self-reported academic
characteristics were not correlated with the presence or level
of imposter syndrome, lower scores on the OITE were as-
sociated with higher CIPS scores. This is contrary to a
similar investigation in general surgery, which did not find
any relationship between imposter syndrome and performance
on the American Board of Surgery In-Training Examination''.
Interestingly, while lower OITE percentiles were associated
with increased imposter syndrome severity in our study, resi-
dents with lower OITE scores were not at increased risk of
experiencing significant or intense imposter syndrome. One
explanation for this could be a greater number of residents
with moderate CIPS scores who have middle percentile OITE
scores.

Previous studies have demonstrated that imposter syn-
drome can be mitigated through coaching programs or struc-
tured mentorship. In a randomized controlled trial of 101
female residents (82 nonsurgical specialties and 19 surgical
specialties), participants in the intervention group underwent a
6-month group coaching program with substantial reductions
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TABLE Il Demographics Associated With Significant or Intense Imposter Syndrome *

None or Moderate IS Significant or Intense IS p
N 27 73
Age, mean (SD) 30.59 (2.75) 30.59 (2.80) 0.9955
Female, n (%) 10 (37.0) 30 (41.1) 0.8903
LGBTQ+, n (%) 2(7.4) 6 (8.2) 1.0000
Race/ethnicity, n (%) 0.3599
White 20 (71.4) 55 (70.5)
Black or African American 3(10.7) 5 (6.4)
Hispanic or Latino 0 (0.0) 7 (9.0)
Asian American or Pacific Islander 5(17.9) 11 (14.1)
Level of training, n (%) 0.1525
PGY1 6 (22.2) 19 (26.0)
PGY2 1(3.7) 13 (17.8)
PGY3 8 (29.7) 9 (12.3)
PGY4 6 (22.2) 19 (26.0)
PGY5 6 (22.2) 13 (17.8)
Region, n (%) 0.1701
Northeast 6 (22.2) 29 (39.7)
Midwest 9 (33.4) 16 (21.9)
South 2(7.4) 11 (15.1)
West 10 (37.0) 17 (23.3)
Step 1, n (%) 0.1548
<220 1(3.7) 34.1)
221-235 4 (14.8) 2(2.7)
236-250 12 (44.4) 28 (38.4)
251-265 9 (33.4) 32 (43.8)
266+ 1(3.7) 8 (11.0)
Step 2, n (%) 0.3475
<220 0 (0.0) 3@4.1)
221-235 2(7.4) 1(1.4)
236-250 9 (33.4) 19 (26.0)
251-265 13 (48.1) 37 (50.7)
266+ 3(11.1) 13 (17.8)
Research year, n (%) 7 (25.9) 16 (21.9) 0.8766
Non-MD Degrees, n (%) 7 (25.9) 20 (27.4) 1.0000
OITE, n (%) 0.7617
0-25 5 (18.5) 16 (21.9)
26-50 6 (22.2) 18 (24.7)
51-75 9 (33.4) 27 (37.0)
76-100 7 (25.9) 12 (16.4)
*Continuous variables are described as means and standard deviations. Categorical variables are described as frequencies and percentages. IS
= imposter syndrome, LGBTQ+ = lesbian, gay, bisexual, transgender, or queer identity, OITE = Orthopaedic In-Training Examination, and PGY =
postgraduate year.

in imposter syndrome and emotional exhaustion symptoms
compared with controls”. In orthopaedics, evidence shows that
medical students highly value gender concordance with their
mentor and underrepresented minorities value race/ethnicity

concordance™. Considering the groups most severely affected
by imposter syndrome in our study, improving mentorship
programs that account for demographic characteristics may
help alleviate imposter syndrome among orthopaedic surgery
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TABLE IV Analysis of Imposter Syndrome Severity, Stratified by Demographics

None to Mild Moderate Significant Intense p
N 2 25 48 25
Age, mean (SD) 30.50 (2.12) 30.60 (2.83) 30.33 (2.73) 31.08 (2.93) 0.7139
Female, n (%) 0 (0.0) 10 (40.0) 14 (29.2) 16 (64.0) 0.0215*
LGBTQ+, n (%) 0 (0.0) 2 (8.0) 3(6.3) 3(12.0) 0.8213
Race/ethnicity, n (%) 0.7412
White 2 (100.0) 18 (69.2) 34 (66.7) 21 (77.8)
Black or African American 0 (0.0) 3(11.5) 3(5.9) 2(7.4)
Hispanic or Latino 0 (0.0) 0 (0.0) 5 (9.8) 2(7.4)
Asian American or Pacific Islander 0 (0.0) 5 (19.3) 9 (17.6) 2(7.4)
Level of training, n (%) 0.4582
PGY1 0 (0.0) 6 (24.0) 4 (29.2) 5 (20.0)
PGY2 0 (0.0) 1 (4.0) 0 (20.8) 3 (12.0)
PGY3 1 (50.0) 7 (28.0) 4 (8.3) 5 (20.0)
PGY4 1 (50.0) 5 (20.0) 2 (25.0) 7 (28.0)
PGY5 0 (0.0) 6 (24.0) 8 (16.7) 5 (20.0)
Region, n (%) 0.0136*
Northeast 1 (50.0) 5 (20.0) 25 (52.0) 4 (16.0)
Midwest 0 (0.0) 9 (36.0) 7 (14.6) 9 (36.0)
South 1 (50.0) 1 (4.0) 7 (14.6) 4 (16.0)
West 0 (0.0) 10 (40.0) 9 (18.8) 8 (32.0)
Step 1, n (%) 0.3119
<220 0 (0.0) 1 (4.0) 2(4.2) 1 (4.0)
221-235 0 (0.0) 4 (16.0) 0 (0.0) 2 (8.0)
236-250 2 (100.0) 10 (40.0) 19 (39.6) 9 (36.0)
251-265 0 (0.0) 9 (36.0) 20 (41.6) 12 (48.0)
266+ 0 (0.0) 1 (4.0) 7 (14.6) 1 (4.0)
Step 2, n (%) 0.6911
<220 0 (0.0) 0 (0.0) 2(4.2) 1 (4.0)
221-235 0 (0.0) 2 (8.0) 0 (0.0) 1 (4.0)
236-250 0 (0.0) 9 (36.0) 12 (25.0) 7 (28.0)
251-265 1 (50.0) 12 (48.0) 26 (54.1) 11 (44.0)
266+ 1 (50.0) 2 (8.0) 8 (16.7) 5 (20.0)
Research year, n (%) 0 (0.0) 7 (28.0) 9 (18.8) 7 (28.0) 0.6165
Non-MD Degrees, n (%) 0 (0.0) 7 (28.0) 14 (29.2) 6 (24.0) 0.8059
OITE, n (%) 0.0578
0-25 0 (0.0) 5 (20.0) 3(27.1) 3(12.0)
26-50 1 (50.0) 5 (20.0) 3(27.1) 5 (20.0)
51-75 0 (0.0) 9 (36.0) 1 (22.9) 16 (64.0)
76-100 1 (50.0) 6 (24.0) 1 (22.9) 1 (4.0)
*p < 0.05. Continuous variables are described as means and standard deviations. Categorical variables are described as frequencies and
percentages. LGBTQ+ = lesbian, gay, bisexual, transgender, or queer identity, OITE = Orthopaedic In-Training Examination, and PGY =
postgraduate year.

residents. Nevertheless, additional research is needed to test the ceptible to survey bias and the Hawthorne effect. Moreover,
efficacy of these interventions in reducing imposter syndrome. compared with national norms reported from the latest ACGME

There are several limitations to this study. First, the self- data (2022-2023) on the demographic composition of orthopaedic
reported survey design used for data collection is inherently sus- | surgery residency programs, our cohort had a higher proportion of
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Fig. 2
Imposter syndrome severity stratified by self-reported gender.

female residents (40% vs. 20.3%) and a lower proportion of male
residents (60% vs. 79.7%)”. Racial demographics were similar,
with 70.8% White (vs. 67.7%), 15.1% Asian (vs. 13.3%), 7.5%
Black (vs. 5.2%), and 6.6% Hispanic (vs. 7.4%). Since our survey
sample is representative of orthopaedic surgery residents at 7
academic residency programs, these demographic differences,
particularly the overrepresentation of female residents, may af-
fect the generalizability of our findings to other programs across
the country. The culture, environment, and expectations at
academic institutions may differ from those at community-
based programs. Furthermore, our finding that imposter syn-
drome severity differed based on region could be a result of
specific cultural differences at the programs included in this
survey study, which are not necessarily generalizable to the
regions they represent. Because of our response rate of 34.7%,
the sample size of some subgroups may have been too small to
identify statistical differences between groups. In addition, while
the CIPS is considered the gold standard for measuring imposter
syndrome, the scale's sensitivity and specificity remain unde-
fined. As a result, increased imposter syndrome scores could
have been attributed to other confounding factors. Finally, since
our study solely relied on self-reported perceptions, we cannot

distinguish between cases in which a respondent's feelings of im-
poster syndrome were due to perceived or actual lack of compe-
tence. Future studies would benefit from sampling a larger, more
randomized cohort of residents to improve the generalizability of
findings and validate subjective perceptions of imposter syndrome
with average resident competence. Despite these limitations, this is
the first study to delineate the prevalence of imposter syndrome
and risk factors for its development among orthopaedic surgery
trainees.

Conclusions

Imposter syndrome is highly prevalent among orthopaedic
surgery residents, with significant or intense symptoms
affecting 73% of those surveyed. Female gender and lower
OITE scores were associated with increased imposter syndrome
severity, while training at an orthopaedic surgery residency
program in the West was associated with decreased imposter
syndrome. Additional research is needed to identify effective
interventions to address imposter syndrome and minimize its
effects on individuals' careers. Implementing focused initia-
tives to address imposter syndrome may help alleviate burnout
and promote both career fulfillment and professional growth.
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Imposter syndrome severity stratified by geographic location of institution.
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TABLE VI Risk Factors for Increased CIPS Scores

Parameter Odds Ratio (95% CI) p

Age (+1yr) 0.96 (0.69-1.33) 0.8107
Female (ref: male) 5.64 (1.04-30.63) 0.0452*
LGBTQ + identity 2.45 (0.18-32.45) 0.4971
Race/ethnicity (ref: White)

Black or African American 0.23 (0.01-4.20) 0.3209

Hispanic or Latino 1.16e08 (0.00-Inf) 0.9937

Asian American or 1.26 (0.21-7.69) 0.8038

Pacific Islander
Level of training (ref: PGY1)

PGY2 13.06 (0.67-255.57) 0.0903

PGY3 0.17 (0.02-1.47) 0.1077

PGY4 2.66 (0.26-26.83) 0.4076

PGY5 1.90 (0.18-20.46) 0.5951
Region (ref: Northeast)

Midwest 0.20 (0.04-1.10) 0.0636

South 0.89 (0.06-12.79) 0.9342

West 0.13 (0.02-0.90) 0.0388*
Step 1 (ref: 266+)

251-265 1.33 (0.09-20.68) 0.8388

236-250 0.55 (0.03-10.25) 0.6908

221-235 0.15 (0.00-6.74) 0.3274

<220 0.33 (0.00-35.63) 0.6458
Step 2 (ref: 266+)

251-265 0.67 (0.09-5.20) 0.7010

236-250 0.41 (0.04-4.47) 0.4613

221-235 0.05 (0.00-2.25) 0.1203

<220 1.87e07 (0.00-Inf) 0.9959
Research year 1.13 (0.23-5.47) 0.8800
Non-MD Degrees 1.19 (0.25-5.52) 0.8281
OITE (ref: 76-100)

51-75 4.58 (0.62-3.41) 0.1375

26-50 5.11 (0.51-5.12) 0.1653

0-25 4.80 (0.46-5.06) 0.1916

*p <0.05. LGBTQ+ = lesbian, gay, bisexual, transgender, or queer
identity, OITE = Orthopaedic In-Training Examination, and PGY =

postgraduate year.

Parameter Estimate (95% Cl) p
Intercept 43.27 (—1.66 to 88.20) 0.0589
Age 0.36 (—1.28 t0 2.00) 0.6616
Female (ref: male) 8.72 (1.41 to 16.04) 0.0201*
LGBTQ+ identity 10.31 (—2.49 to 23.11) 0.1126
Race/ethnicity (ref: White)

Black or African —6.55 (—22.51 t0 9.40) 0.4157
American
Hispanic or Latino 13.92 (—0.36 to 28.20) 0.0559
Asian American or 0.67 (—9.24 t0 10.58) 0.8930
Pacific Islander
Level of training (ref:
PGY1)
PGY2 7.18 (—4.81t0 19.16) 0.2367
PGY3 —7.41(—18.35 10 3.53) 0.1814
PGY4 4.10 (—7.42 t0 15.62) 0.4802
PGY5 6.48 (—6.25 10 19.22) 0.3138
Region (ref: Northeast)
Midwest —1.68 (—9.91 t0 6.54) 0.6844
South —2.41(—13.36 t0 8.53) 0.6618
West —8.69 (—18.03 to 0.65) 0.0678
Step 1 (ref: 266+)
251-265 8.15 (—4.04 t0 20.33) 0.1868
236-250 2.30 (—10.74 t0 15.34) 0.7260
221-235 6.40 (—13.00 to 25.79) 0.5129
<220 7.27 (—16.77 to 31.31) 0.5487
Step 2 (ref: 266+)
251-265 —2.59 (—12.57 to 7.39) 0.6068
236-250 —3.58 (—15.42 to 8.25) 0.5481
221-235 —0.18 (—21.40 t0 21.04) 0.9865
<220 —3.66 (—29.20 to 21.88) 0.7758
Research year 0.84 (—7.27 to 8.96) 0.8362
Non-MD Degrees —2.05(—10.26 t0 6.17) 0.6212
OITE (ref: 76-100)
51-75 12.73 (2.79 to 22.67) 0.0128%*
26-50 8.40 (—2.79 t0 19.59) 0.1389
0-25 11.92 (0.29 to 23.54) 0.0446*

*p < 0.05. CIPS = Clance Imposter Phenomenon Scale, LGBTQ+ =
lesbian, gay, bisexual, transgender, or queer identity, OITE = Ortho-
paedic In-Training Examination, and PGY = postgraduate year.
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