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ABSTRACT

Background: Studies of gender disparity in surgical training have yielded conflicting results. We hy-
pothesize that there is no influence of gender on resident self-evaluation Milestone (SEM) scores and
those assigned by the Clinical Competency Committee (CCC).

Methods: 42 residents (25 male & 17 female) and faculty completed 300 Accreditation Council for
Graduate Medical Education (ACGME) Milestone evaluations over a 4-year period. Two-way ANOVA,
intraclass correlations coefficients, and general linear mixed models were used for analysis.

Results: CCC Milestone scores from 150 evaluations, 51 (34%) for female residents and 99 (66%) for male
residents, were compared to corresponding SEM scores. There is a high interrater reliability (self vs. CCC).
There was a significant increase in scores with advancing PGY levels (p < 0.001). No effect of gender on
Milestones scores (p > 0.05) was noted.

Conclusions: We found no significant differences in Milestones scores between male and female resi-
dents as determined by the CCC. Both scores improved significantly as residents progressed in training.

© 2020 Elsevier Inc. All rights reserved.

Introduction

Gender imbalance in medical-surgical fields varies among spe-
cialties. 2018—2019 data from the AAMC shows that female resi-
dents represent 41.3% in general surgery and 83.5% in obstetrics and
gynecology. Female residents are the least represented in ortho-
pedic surgery, at only 15.4%.! Given the inequality of gender rep-
resentation, institutions must increase awareness and implement
strategies to mitigate risk of gender disparity when evaluating
resident performance. Studies have presented conflicting conclu-
sions regarding the effect of gender bias when assessing surgical
residents. Watson et al. in a recent multi-institutional study found a
slight, but statistically significant, discordance in how female and
male residents scored themselves on the ACGME Milestones. They
found that females scored themselves lower than male residents on
corresponding evaluations from the CCC.> Conversely, a study by
Meier found no significant score differences per PGY level between
the raters (resident and CCC).

Providing comprehensive assessment of general surgery resi-
dents spanning the entirety of their training is critical. In 2014, the
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ACGME implemented competency-based developmental outcomes
(ie. Milestones). Residency programs determine semi-annual
Milestones scores via their Clinical Competency Committees
(CCC). A strong correlation between resident SEM and CCC evalu-
ations of performance has been reported.” Our study aims to
evaluate for any gender disparity in Milestones evaluations of
trainees at a single surgical residency program.

Methods

In this IRB-approved retrospective study, we analyzed the self-
assessment Milestones of 42 general surgery residents, in addi-
tion to the corresponding CCC Milestone evaluations completed by
the faculty, over a period of four years (January 2015—December
2019). The six ACGME clinical competencies (i.e. patient care,
medical knowledge, practice-based learning and improvement,
systems-based practice, interpersonal and communication skills,
and professionalism) are stratified over 16 Milestone practice do-
mains. Numerical values progressing in 0.5-point increments from
1 to 4 are assigned to each level of developmental progression
within the Milestones, with a value of 0 assigned to any critical
deficiencies. Summative scores for all domains were calculated,
with total scores ranging from O to 64. Additionally, individual
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scores for each competency were calculated. In an effort to attain
less-biased, comprehensive evaluations of our residents, the CCC in
our program is comprised of an average of eight faculty members
(range 7—12), diverse in both gender and type and location of
practice. In preparation for the CCC meeting, the program coordi-
nator generates a master CCC report for each resident based on
evaluations completed via New Innovations® over the previous 6
months. Each resident receives, on average, seven evaluations from
male and female faculty (range 5—13 evaluations). This report has
two components, 1) Milestones data for each resident, and 2)
additional performance data and text comments (e.g. ABSITE and
mock oral scores, intraoperative and oral presentation evaluations,
and feedback from their peers and nursing staff). One week before
the CCC meeting, the master report is sent via secured email to all
members of the committee for review. During the CCC meeting, the
residents’ performance data is presented along with any reported
concerns. Committee members then comment on each resident
based on their individual review of the information. Following
discussion, the committee arrives at a final consensus regarding
Milestones scores.

Before meeting with the program director for their semiannual
meetings following the CCC meeting, residents are required to
complete a Milestones self-evaluation via New Innovations©. To
avoid any potential bias when determining final Milestones scores,
resident self-assessment scores are not distributed to the CCC.
Instead, the program coordinator adds the resident self-assessment
data before the PD meeting. Any significant discrepancy between
the scores is discussed with the residents. After meeting with res-
idents, the final scores determined by the CCC are submitted to the
ACGME.

Statistical analysis

All evaluation forms were de-identified, and the Milestones
scores were entered into an Excel spreadsheet database on a
password-protected server. We created two groups of scores: 1) a
summative score for all Milestone practice domains, calculated by
adding all 16 Likert item scores and 2) scores for each of the six core
competencies.

Frequency (percent) of evaluations was calculated based on
resident gender at each PGY level. To assess disparity related to
resident gender, the mean (standard deviation) differences were
calculated between resident self-assessment milestone scores and
corresponding CCC assessment milestone scores at different PGY
levels. To assess both degree of correlation and agreement between
raters (self and CCC) on milestones scores, an Intra-class correlation
coefficient (ICC) was used. Two-way ANOVA was conducted to
explore the effect of PGY level and gender on self-assessment and
CCC assessment milestone scores. Additionally, due to the nature of
our data, the correlation between subjects’ scores, the presence of
unequal numbers of repeated measurements, and unequal vari-
ances, we used a general linear mixed model to analyze the change
of summative Milestones scores over time for those residents who
had complete datasets for more than two time points (e.g. a resi-
dent at end of PGY3 will have 6 time points), and to assess the effect
of gender on these scores. A significance level of 0.05 was consid-
ered. Statistical analyses were performed using SPSS 25 software
(IBM, Armonk, NY).

Results

A total of 300 evaluations for 42 residents, 25 male (60%) and 17
female (40%), across all PGY levels, were analyzed. Of 150 SEM
evaluations, 51 (34%) and 99 (66%) were completed by female and
male residents, respectively, at different PGY levels. Total
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evaluations completed per PGY level (male/female) over 4-year
period include: 43 PGY-1 (28/15), 34 PGY-2 (19/15), 26 PGY-3 (16/
10), 24 PGY-4 (18/6), and 23 PGY-5 (18/5). A Chi-squared goodness-
of-fit test was performed on frequencies of evaluation for male/
female residents in each PGY level. There was no statistically sig-
nificant difference between genders (p = 0.379). Of the 42 resi-
dents, 25 (18 male, and 7 female) had evaluations at least three
time points during the study period, and 16 (11 mal, and 5 female)
had evaluations at least 4 time points. Inter-rater reliability be-
tween raters (self and CCC) was calculated for summative milestone
scores and domain scores. A high degree of reliability was found
between SEM and CCC ratings. Overall, the average measure
Intraclass Correlation Coefficient (ICC) was 0.946 with a 95% con-
fidence interval from 0.925 to 0.961 (F(149,149) 18.371,
p < 0.001), Table 1. We compared the mean score differences be-
tween male and female residents by PGY level and ACGME Core
competency as rated by residents and CCC (Table 2). The only sta-
tistically significant different score was observed in self-reported
scores at PGY1.

A two-way fixed-effects ANOVA was performed to explore the
effect of PGY level and gender on the means of CCC Milestones
scores and whether interaction between these two factors exists.
There was a statistically significant main effect for PGY level
(p < 0.001) with a large effect size, and partial eta-squared value of
0.827. Neither the effect of gender nor interaction effect of PGY level
and gender were statistically significant (p = 0.294, p = 0.480,
respectively). We performed pairwise comparisons of gender at
each PGY level, with a Bonferroni adjustment to control the infla-
tion of the type I error rate. At all PGY levels, no statistically sig-
nificant difference between male and female residents as CCC
Milestones means are similar and p > 0.05. However, on SEM, only
at PGY1 are self-milestones means different for female (20.57) and
male (25.11). When considering assessment differences in the six
ACGME core competencies by the CCC, the only statistically sig-
nificant difference observed was in medical knowledge, MK
(p = 0.027). However, on SEM, female residents scored themselves
lower in medical knowledge, MK (p = 0.032), and patient care, PC
(p = 0.041), compared to their male counterparts. These differences
were statistically significant. Table 2. General linear mixed model
analysis showed no gender effect on the means of summative
Milestones scores over time for those residents who had complete
datasets for more than two time points (Fig. 2).

Discussion

In this study, we evaluated gender-related differences in self-
reported and CCC Milestones scores. Similar to previous studies,
our data demonstrated a strong correlation between resident self-
assessment and CCC assessment across PGY levels, and is in
accordance with published self-assessment studies that demon-
strate a tendency for female residents to rate themselves lower

Table 1
Intraclass correlation coefficients between raters (residents and CCC).

ACGME Core Competency Resident-CCC Rater

ICC 95% CI° p-value
-Patient Care (PC) 0.944 0.920,0.960 <0.001
-Medical Knowledge (MK) 0915 0.883,0.939 <0.001
-System-Based Practice (SBP) 0912 0.879,0.936 <0.001
-Practice-Based Learning (PBL) 0.926 0.897,0.946 <0.001
-Professionalism (PROF) 0912 0.879,0.936 <0.001
-Interpersonal & Communication Skills (ICS) 0.918 0.887,0.941 <0.001
-Summative Milestone Score 0.946 0.925,0.961 <0.001

2 (I, Confidence Interval.
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Table 2
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SEM and Clinical Competency Committee Assessment (CCC) of Male and Female Surgical Residents per Postgraduate year (PGY), and ACGME Core Competency.

Milestones by: SEM Milestones (SEM)

CCC Milestones (CCC)

A. PGY Male Female p-value Male Female p-value
-PGY-1 25.10 (6.56) 20.57 (4.30) 0.020 26.14 (6.22) 23.17 (6.02) 0.138
-PGY-2 36.42 (5.85) 35.17 (5.30) 0.522 35.71 (5.60) 33.23 (6.48) 0.240
-PGY-3 46.19 (5.16) 45.45 (2.97) 0.686 44.19 (3.53) 45.05 (3.12) 0.533
-PGY-4 51.50 (4.50) 50.58 (2.80) 0.647 50.03 (4.07) 48.50 (2.35) 0.396
-PGY-5 58.72 (3.90) 58.30 (3.66) 0.829 58.05 (4.14) 59.20 (3.55) 0.581
B. ACGME-CC®
-PC 7.80 (2.65) 6.86 (2.64) 0.041 7.46 (2.61) 6.67 (2.60) 0.081
-MK 5.10 (1.80) 4.44 (1.67) 0.032 5.00 (1.62) 4.36 (1.70) 0.027
-SBP 5.33(1.74) 5.00 (1.71) 0.175 5.24 (1.65) 4.72 (1.62) 0.067
-PBL 7.56 (2.62) 6.71 (2.66) 0.062 7.60 (2.51) 6.90 (2.51) 0.101
-PROF 7.85 (2.61) 7.00 (2.55) 0.060 7.87 (2.42) 7.20 (2.40) 0.101
-ICS 8.00 (2.50) 7.20 (2.62) 0.82 7.90 (2.34) 7.12 (2.40) 0.061
-Summative Scores 41.6 (13.66) 37.2(13.43) 0.053 41.00 (12.76) 37.00 (12.80) 0.066
PC, patient care.
MK, medical knowledge.
SBP, system-based practice.
PBL, practice-based learning.
PROF, professionalism.
ICS, Interpersonal & Communication Skills.
2 CC, Core Competency.
Self-Assessment Milestones Scores (SEM) Clinical Competency Committee Milestones Scores (CCC)
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Fig. 1. A: Plot illustrating two simple main effects (gender and PGY level) on Milestones scores as completed by Residents (SEM).
Fig. 1B: Plot illustrating two simple main effects (gender and PGY level) on Milestones scores as assigned by Clinical Competency Committee (CCC).

than male residents at the same level of training or academic
achievement.® However, in our study, the only statistically signifi-
cant differences were observed at PGY1, where female residents
scored themselves lower than male residents in medical knowledge
(MK) and patient care (PC), and in PGY-1 MK when evaluated by
CCC. Lyle et al.” reported female residents scored themselves lower
than male residents in MK. In a large national survey of US general
surgery residents, Yeo et al. found that 68.3% of PGY1 residents
reported worrying about hurting patients.” Bucholz et al. reported
that several factors were found to influence the residents’ confi-
dence level including gender, social factors, upbringing, and cul-
ture. They also found that female residents were almost twice as
likely as male residents to worry about their ability to perform
procedures by the end of training.® In a recent systematic review of
fifteen survey studies about general surgery resident confidence,
Elfenbien et al.’ found conflicting data about the definition of
confidence. He also pointed out that, in social cognitive theory, the
term “self-efficacy” most closely describes the idea surgeons seem
to be attempting to capture when discussing confidence. “Self-ef-
ficacy” is situation-specific and measurable, whereas confidence is

individually understood and interpreted. Self-efficacy is a social
phenomenon shaped not only by the objective acquisition of skills
and technical expertise, but also by the absorption of the attitudes
and opinions of others.” Self-inefficacy felt by a resident and
observed by a faculty surgeon can be used as motivation for self-
improvement and self-reflection, which are necessary traits in
continuing professional development. Such reflections can be
achieved by providing residents with appropriate mentorship and
guidance as soon as they start in training in addition to a providing
an environment that encourages close, collegial, and respectful
relationships between residents and teaching surgical faculty. Such
an environment facilitates resident/attending interactions and
improves communication surrounding patient management.®
Resident participation in the informed-decision-making process
of patient care, especially early in training, can increase the resi-
dents’ sense of involvement and importance, leading to more in-
dependence of thought as they progress in training.® This
participation will require residents to actively invest in and
enhance their medical knowledge along with skills of patients care,
including procedural skills, as outlined in the ACGME milestones. A
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Fig. 2. Plot demonstrating changes in Milestones (SELF vs CCC) scores over multiple
time points.

survey study by Binenbaum et al.' identified certain highly rated

factors by residents that foster the development of confidence, and
competency including general learning of medical or surgical
knowledge, refining history and physical exam skills, and devel-
oping competency in advanced procedural skills and reading im-
aging studies, as well as exposure to many patients and clinical
situations. By implementing preemptive and prophylactic pre-
residency measures, such as an integrated cognitive and
proficiency-based skills curriculum, an improvement in confidence
with enhanced baseline abilities for internship can be achieved in
abbreviated time."!

We found no differences in the summative scores among resi-
dent gender when evaluated by CCC. A possible explanation for this
is that in small-to-medium sized programs, such as ours, residents
work closely with attendings in a more direct-observational mode.
This close relationship increases residents’ opportunity to receive
frequent feedback from faculty and facilitates mentorship. The di-
versity of the CCC helps the committee to assign unbiased final
Milestones scores. Engaging faculty in discussion about gender bias
in resident evaluation, and ensuring each resident receives
adequate numbers of evaluations from a diverse group of faculty,
helps provide residents with relatively accurate milestones scores.
Additionally, in small programs, struggling and low-performing
residents can be identified early in training so that there may be
early intervention by the program director.

Our study has several limitations. First, it is retrospective study,
with all inherent limitations of this kind of research. Second, it was
conducted at a single, small-to-moderate sized program, which
restricts sample size, and therefore may not be accurately extrap-
olated to larger institutions where there are fewer female faculty
and contact between residents and attending surgeons is less
frequent. Third, the database currently encompasses limited re-
currences of Milestones evaluations making it difficult to elicit
more granular data. We must also keep in mind that Milestones are
not the only way that residents are evaluated, and although gender
bias may not be detectable in our milestones evaluations, it may be
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present in other evaluation tools outside of the scope of this study.
The results should therefore be interpreted with caution and with
understanding that additional, multi-institutional research of
gender impact on milestone evaluation and self-assessment in
resident education is needed to confirm the validity of these find-
ings. In spite of these limitations, we believe that providing resi-
dents with appropriate coaching, mentorship, and informal and
formal feedback early in training improves their management skills
and knowledge, thereby helping to close the gender gap in self-
assessment evaluation.

Conclusion

We found no significant differences in Milestones scores be-
tween male and female residents as determined by the CCC at all
PGY levels. However, on self-assessed Milestones scores, there was
a difference at PGY1. Both scores improved significantly as residents
progressed to the next level. The effect of gender perception early in
training is an opportunity for programs to create a common ground
in understanding the concept of consistent Milestones evaluation,
and the need for early mentoring and coaching of new trainees. We
believe support of this kind is a critical component of addressing
gender disparity in surgical residency training.
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