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Gender effects in medical education: 
implications for training and gender 
equity in regional anesthesia
Navdeep S Sidhu,1 Nina Civil2

Introduction
Activist Marian Wright Edelman says, 
‘You can’t be what you can’t see’. A lack 
of suitable role models contributes to the 
paucity of women in clinical and academic 
leadership positions. Gender imbalance 
is seen in invited keynote speakers at 
specialty conferences,1 2 within leader-
ship groups,3–5 on international panels6 
and peak specialty honor awards.7 8 The 
Women in Anesthesiology group was 
formed in 2015 to address the relative 
lack of professional respect in comparison 
with male peers, the gender-based pay 
gap, unfair professional leave rules and 
policies, and the absence of mentorship 
and consequent lack of women in leader-
ship roles.9

While recent publications discuss the 
issue of gender bias and lack of women 
leaders in anesthesiology9 10 and pain 
medicine,11 there is no published liter-
ature on specific gender effects in anes-
thesiology education. We hypothesize 
that gender effects exist in anesthesi-
ology residency education, contributing 
to gender inequity. In this article, we 
outline recent evidence on gender effects 
in medical education. The confidence gap 
and unconscious bias are described in rela-
tion to this. We offer a conceptual model 
on how this may influence gender equity 
in a procedural-based specialty such as 
regional anesthesia. Lastly, we pose some 
questions that we believe warrant further 
investigation.

Discussion
The confidence gap
Despite the gender bias that women face 
in their clinical practice, they perform at 
least as well as men and, in some studies, 
better than men. Male and female resi-
dents perform equally well in standard-
ized laparoscopy simulation assessments.12 

When novices are taught basic surgical 
skills and subsequently assessed on their 
performance, women outperform men in 
some skills, while others show no differ-
ence.13 A large Canadian population-based 
cohort study of 104 630 patients treated 
by over 3000 surgeons showed that 
patients treated by female surgeons were 
less likely to die, had less hospital read-
missions and less complications at 30 days 
(female 11.1% vs male 11.6%; p=0.02).14 
An analysis of over 1.5 million hospital 
admissions showed that patients treated 
by female internists had lower 30-day 
mortality (11.1% vs 11.5%, p<0.001, 
number needed to treat to prevent one 
death=233) and lower 30-day read-
missions (15.0% vs 15.6%, p<0.001, 
number needed to treat to prevent one 
readmission=182) than patients cared 
for by male internists, adjusted for patient 
confounders, physician characteristics and 
hospital fixed effects.15 The latter two 
studies indicate that intrinsic differences 
in practice patterns between men and 
women may have implications on patient 
outcome.

In juxtaposition to the evidence 
supporting the skills of female clinicians, 
there is evidence that women display less 
confidence in their abilities relative to their 
male colleagues. Consider the following 
scenario: two residents, male and female, 
both with identical prior teaching and 
experience with a particular nerve block. 
The supervising clinician believes them 
to be equally competent and asks them to 
perform the block on the next patient. If 
the resident is male, he responds, ‘Okay, 
I’ve done 3 of these blocks already’. If the 
resident is female, she responds, ‘Okay, 

but I’ve only done 3 of these blocks 
before’. The female resident highlights 
her previous experience as if it illustrates 
a shortcoming, while the male resident 
highlights his identical previous expe-
rience as if it proves his competence. 
This divergence in behavior is termed 
the confidence gap. In this example, the 
two residents are not overconfident or 
underconfident; both function within 
the bounds of acceptable confidence, but 
a gap is still observed. Potential conse-
quences of different confidence levels 
are outlined in table  1, with both very 
high and low levels of confidence having 
negative consequences. Individual women 
and men display a range of behaviors 
and levels of confidence, and this might 
be dependent on the situation, environ-
ment, and domain knowledge, as well as 
underlying individual personality traits. 
Confidence levels are usually self-reported 
and difficult to measure empirically. In the 
scenario above, many of us might react to 
the woman’s statement by being a little 
more vigilant in our observations of her 
or perhaps deny her the clinical autonomy 
afforded to an equally experienced peer. 
We postulate that this unconscious bias 
towards the confidence gap contributes 
to the inequitable treatment of female 
trainees.

The confidence gap has been well 
described in the social sciences. Between 
elementary and high school, girls’ self-es-
teem drops significantly, more so than 
boys’.16 Women will apply for promotions 
only when they meet all of the described 
qualifications, while men will apply even 
when they meet just over half.17 18 Men 
initiate negotiations to increase their 
salary more often than women, and 
when women do ask, they ask for a 
less substantial raise.19 The ‘imposter 
syndrome’ describes this issue with profes-
sional confidence: feelings of self-doubt 
and a concern that one is an ‘imposter’ 
who could be discovered at any time.18 
Negative labels are frequently applied 
to women who display higher levels of 
confidence.20 Gender norms for many 
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Table 1  Potential consequences of different confidence levels

Confidence level Potential consequences

Overconfident Commonly misinterpreted by others as marker for adequate competence.
Individual not aware of limits of competence.
Takes more risks with procedures or clinical decisions.

Acceptable Includes higher and lower limits of acceptable confidence in relation to safe practice.
Individual knows limits of competence.
Has faith in own knowledge and abilities but equally cautious when warranted.

Underconfident Individual reluctant to perform procedures or make decisions, even when competent.
Detrimental effects on ability to learn and progress.
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societies have women in supportive and 
nurturing roles, while men are regarded as 
decision makers and providers. Both men 
and women pay a social price if they stray 
from gender norms,21 embedding these 
learnt behaviors.

There is emerging evidence of the confi-
dence gap in graduate medical education. 
A survey of 4136 general surgery residents 
showed that more men than women felt 
their operating skill level was appropriate 
(men 75% vs women 70%; p<0.001), 
and more women were concerned about 
not feeling confident enough to perform 
procedures independently by the end 
of training (men 22% vs women 37%; 
p<0.001).22 When residents were asked to 
predict their performance score on a stan-
dardized laparoscopy simulator, women 
predicted significantly lower scores for 
themselves even after controlling for 
factors such as level of training, despite 
no difference in actual performance.12 
Stephens et al23 surveyed cardiothoracic 
residents and showed that women were 
less likely to feel prepared technically 
(men 90% vs women 77%; p=0.01) 
and less confident about practicing inde-
pendently (men 87% vs women 71%; 
p=0.01). Myers et al24 surveyed general 
surgery residents showing that female 
residents were less likely to self-identify 
as a ‘surgeon’ (women 11% vs men 38%; 
p<0.001).

A similar pattern is observed outside 
of the surgical sphere and in different 
cultures. A survey of 1124 second-year 
residents in Japan showed female resi-
dents displaying less confidence in three 
of the four surveyed competencies, one 
of which was procedural skills.25 Male 
doctors in the UK were 1.39 times more 
confident than their female counterparts 
at performing a range of procedures, inde-
pendent of level of training or previous 
experience with that procedure.26 Female 
medical students at the end of their first 
year of study in the UK state significantly 
lower confidence levels for a range of 
transferable skills compared with their 
male counterparts.27 An online mobile 
web platform compared the relationship 
between confidence and accuracy in male 
and female medical students, analyzing 
multiple-choice question responses from 
1021 learners who had answered over 
50 questions each.28 Before providing the 
answer for each question, learners were 
required to rate their level of confidence 
as ‘I’m sure’, ‘feeling lucky’ or ‘no clue’. 
A higher proportion of male learners were 
confident (‘I’m sure’) of their answers 
(female 39.5% vs male 44.4%; p=0.001), 
but more women in that group provided 

accurate answers (female 80.5% vs male 
78.3%, p=0.002).28 Not only do women 
frequently state being less confident, they 
are often perceived as such. In a stan-
dardized patient interaction examination, 
female medical students in a US medical 
school appeared significantly less confi-
dent than male counterparts to external 
observers.29

It appears women are disadvantaged 
even when they display more confi-
dent behaviors. Dayal et al30 compared 
more than 33 000 milestone evaluations 
from 359 emergency medicine residents 
in eight institutions, showing that male 
residents had a higher rate of milestone 
attainment throughout training despite 
men and women starting at similar levels 
in PGY1. This occurred over all 23 
competencies, with the largest difference 
seen in ‘procedural skills’ and ‘airway’. 
The authors put forward several possible 
explanations for their finding, including 
that PGY3 residents have assertiveness 
and a commanding presence in ways that 
are characteristically male and that are 
regarded as undesirable when exhibited 
by a woman. Mueller et al qualitatively 
analyzed 1317 direct observation eval-
uations over 3 years in an emergency 
medicine residency program, revealing 
that stereotypically masculine traits were 
viewed by assessors as a requirement 
for residents to excel.31 However, when 
female residents displayed a masculine 
trait such as autonomous leadership, 
they received mixed messages, praised by 
some attendings but criticized by others 
for being argumentative.31 Ninety-two 
percent of female residents received nega-
tive personality comments, compared with 
50% of male residents.31 Similarly, Myers 
et al showed that female general surgical 
residents displaying confident behavior 
were more likely to receive criticism from 
attendings (female 56% vs male 29%, 
p<0.001).24 Women assuming stereotyp-
ical male attributes, such as those typically 
required to lead a resuscitation event, have 

also felt the need to apologize for straying 
from their gender role.32

To our knowledge, there are no studies 
investigating the gender confidence gap 
in regional anesthesia. We conducted a 
small intradepartmental survey to inves-
tigate the possibility of a gender confi-
dence gap. One author assessed the 
anesthesiologists in their department, 
categorizing them as either ‘regional 
anesthetists’ (the local designation for 
physician anesthesiologists with expertise 
in performing peripheral nerve blocks) 
or ‘not’, using objective measures based 
on knowledge of faculty clinical prac-
tice, previous fellowships, and clinical 
interactions. Faculty were contacted via 
email to ask if they perceived themselves 
to be ‘regional anesthetists,’ providing 
only ‘yes’ or ‘no’ answers with a 100% 
response rate after some additional 
contact via text messaging. No further 
definition or detail was given, as there 
is no consensus on defining expertise or 
competence in regional anesthesia. The 
results of this small survey were striking. 
There was concordance between the 
self-reported categorization of the female 
anesthesiologists and the objective cate-
gorization. However, 50% more male 
anesthesiologists perceived themselves to 
be ‘regional anesthetists’ than had been 
objectively assessed as such. This gender 
difference persisted, even when groups 
were categorized by seniority based on 
number of years as an attending (see 
table  2). We acknowledge that this was 
not a scientific study, but the exercise 
demonstrated to us that gender effects in 
regional anesthesia are plausible, and in 
this small survey, suggested a confidence 
gap driven by relative overconfidence of 
the male anesthesiologists, rather than 
low confidence of the female anesthesiol-
ogists. This interpretation of the findings 
presumes that being labeled a ‘regional 
anesthetist’ is not undesirable and that 
both groups value the distinction equally.

Table 2  Gender differences between objective assessment and self-perceived status as 
‘regional anesthetists’ in a teaching hospital

Men, n (%) Women, n (%)

Objective
assessment

Self-
perception*

Objective
assessment

Self-
perception†

Total 15/37 (41) 23/37 (62) 8/21 (38) 8/21 (38)

>10 years as attending 10/25 (40) 15/25 (60) 5/12 (42) 5/12 (42)

<10 years as attending 5/12 (42) 8/12 (67) 3/9 (33) 3/9 (33)

*All male attendings who were assessed as a ‘regional anesthetist’ perceived themselves as such, plus a further 
eight men.
†One female attending who was assessed as a ‘regional anesthetist’ perceived herself otherwise, and vice versa, 
thus resulting in no overall change.
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Unconscious bias
Unconscious (or implicit) bias refers to 
how we unknowingly draw on assump-
tions about individuals or groups in order 
to make decisions about them.33 These 
judgements are involuntary and auto-
matic and occur beyond our awareness (in 
psychology, the subconscious mind refers 
to that part of consciousness that we are 
not actively aware of but can be recalled, 
whereas the unconscious mind consists of 
processes that are automatic and not avail-
able to introspection). As a species, we 
have developed this ability because it helps 
us become more efficient when judging a 
person or a situation. It is a byproduct of 
sociocultural learning and experiences, 
reflecting preferences for one’s own group 
or the dominant group in society.33 There 
are validated tests available to help iden-
tify one’s own unconscious biases, such as 
Harvard University’s Implicit Association 
Test.34 Harmful consequences may result 
when decisions are made based on assump-
tions or stereotypes, and unconscious bias 
is recognized as a cause of unintentional 
gender discrimination in the workplace.9

There are many examples of uncon-
scious bias against women in medicine. 
Physicians (attendings and other residents) 
are more likely to disregard the credentials 
of female residents when introducing the 
resident to a patient (female 56% vs male 
8%; p<0.001), while patients display a 
similar but more profound disregard of 
female residents’ credentials (female 79% 
vs male 12%; p<0.001).24 Similarly, an 
analysis of 321 grand round introductions 
identified that when a man introduced a 
speaker, they included the professional 
title 72.4% of the time for male speakers 
versus 49.2% for female speakers.35 In 
comparison, women included the profes-
sional title for 95.0% of male speakers 
and 97.8% of female speakers.35 These 
actions illustrate, and reinforce, an uncon-
scious bias against women in professional 
practice.

There are no direct means to measure 
unconscious bias in medical education, but 
strong inferences can be made from some 
studies. Meyerson et al sought to measure 
the effect of gender on surgical resident 
autonomy in the operating room.36 Levels 
of autonomy were documented by 33 resi-
dents and 48 faculty during 596 teaching 
encounters in seven residency programs. 
Meaningful autonomy was defined as 
‘passive help’ or ‘supervision only’ for 
‘key portions of the procedure’. The study 
found that significantly less meaningful 
autonomy was afforded to female resi-
dents, as assessed by faculty (% of teaching 

encounters; female 30% vs male 37%; 
p=0.02) and as perceived by residents 
(female 19% vs male 33%; p<0.001).36 
This was despite a higher proportion of 
teaching encounters with female residents 
involving senior residents (female 71% vs 
male 51%; p<0.001) and no difference in 
case difficulty between genders. Interest-
ingly, equal levels of autonomy were given 
by female faculty but male faculty assessed 
themselves as giving more autonomy to 
male residents (female 23% vs male 36%). 
No male attending afforded any female 
resident the highest level of meaningful 
autonomy (‘supervision only’).36 Despite 
there being no objective reasons to do 
so, female residents were denied appro-
priate autonomy in the operating theater. 
Nebeker et al investigated gender differ-
ences in 727 learning objectives gener-
ated by 125 residents in consultation with 
attending surgeons, each learning objec-
tive generated prior to a case and classified 
as either knowledge-based, skill-based, 
or attitude-based.37 The use of learning 
objectives for each teaching encounter 
is recognized as good educational prac-
tice and is a feature of many deliberate 
teaching tools.38 They found that female 
residents were 1.4 times more likely to 
select a knowledge-based learning objec-
tive over a skill-based one, and when the 
attending surgeon was female, all residents 
were more likely to select knowledge (1.6 
times) and attitude (2.1 times) over skill.37 
This suggests that the women valued and 
were valued for their knowledge, but less 
so for their procedural skills.

Conceptual model
Figure  1 describes a conceptual model 
for the interaction between bias, confi-
dence and learning. The confidence gap 
and unconscious bias combine to result in 
decreased levels of autonomy for affected 
groups of residents, which limits access to 

hands-on practice, impairs the learning 
experience and reinforces the confidence 
gap. This conceptual model does not aim 
to explain all the complex causes and 
effects of gender inequity but attempts to 
illustrate some of what we know from the 
medical literature.

Implications for regional anesthesia
Regional anesthesia is a highly procedur-
al-based subspecialty, and it is possible 
that the gender effects observed in 
surgical specialties are present in regional 
anesthesia. The Accreditation Council 
for Graduate Medical Education data 
on gender preferences for regional anes-
thesia training is incomplete, as only 9/67 
programs were initially accredited.39 In 
Canada, female anesthesiology residents 
are less likely to pursue a subspecialty 
fellowship compared with male peers.40 If 
there is an advantage to patients in having 
female clinicians involved in their care,14 15 
then increased representation of women 
in regional anesthesia is highly desirable.

In our opinion, the regional anesthesia 
community of practice should investigate 
the extent of gender effects in our subspe-
cialty. Does is exist? How prevalent is it? 
Is there a confidence gap between male 
and female residents in regional anes-
thesia? Are we biased against women with 
regards to teaching, levels of supervision, 
or procedural responsibility? Does our 
unconscious bias cause us to label women 
as underconfident when they exhibit 
lower confidence levels than men, despite 
their confidence levels being completely 
acceptable and within the range required 
for safe practice? Do patients or supervi-
sors misinterpret lower confidence, even 
when acceptable and safe, as a deficit in 
competence? Do gender effects in training 
negatively affect subspecialty fellowship 
interest or selection? Do these have subse-
quent effects on female representation in 

Figure 1  Conceptual model for the interaction between bias, confidence and learning.
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visible leadership roles? Based on evidence 
from other specialties, these are questions 
that warrant further investigation.

Conclusions
It is our opinion that educators and 
researchers in regional anesthesia are 
obliged to investigate for gender effects in 
regional anesthesia training. The evidence 
from other specialties suggests inequitable 
treatment when female trainees display 
relatively less confidence in their abili-
ties (incorrectly perceived as decreased 
competence) and also when they display 
confidence levels similar to their male 
counterparts (perceived as overconfidence 
or arrogance, due to being stereotypically 
‘unfemale’ behavior). When discussing 
the confidence gap, it is not uncommon 
to hear calls for ‘closing the gap’ implying 
that women should strive to display levels 
of confidence similar to men. This narra-
tive needs to change. Part of the issue is 
that we tend to use male confidence levels 
as the reference point when there is no 
evidence to suggest that this should be the 
case. We need to accept that ‘less confi-
dent’ does not mean ‘underconfident’ and 
that the problem is our unconscious bias, 
not the confidence gap per se. Uncon-
scious bias can be mitigated by a commit-
ment to manage it at a personal and 
institutional level, through a combination 
of awareness, instilling concern about the 
consequences of that bias and application 
of specific strategies to reduce bias.41 42

Though this article discusses gender, 
unconscious bias is displayed in relation 
to race, skin tone, weight, age, nationality, 
language/accent, sexuality, appearance, 
religion (or lack thereof), education status, 
disability and so on. It is normal for these 
biases to be present, even though they 
may contradict our own explicit values 
and commitment to equity. The intersec-
tionality phenomenon may mean that the 
effects of unconscious bias are amplified in 
women who belong to other marginalized 
groups. Efforts to rectify known gender 
imbalance at higher levels of our specialty 
should begin by ensuring that trainees are 
treated fairly and equitably, enabling a 
diverse skilled workforce to provide best 
patient care to our diverse populations.
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