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Gender inequity remains prevalent in today’s work-
force. Almost every major industry reports under-
representation of women, with the largest gender 

discrepancies in upper rank leadership positions.1,2 Gender 
equity is an important indicator of diversity and has been 
associated with improved employee engagement and better 

organizational outcomes.3,4 In the early 1990s, as the per-
centage of women medical students was approaching 50%, 
the “pipeline theory” proposed that the equal representa-
tion of women in medical school would eventually lead 
to an equal representation of women leaders in academic 
medicine.5 However, today, nearly 3 decades later, gender 

KEY POINTS
• Question: What is the current status of women in academic anesthesiology?
• Finding: The number of women in academic anesthesiology is increasing; however, the num-

ber of women in leadership positions is still significantly less than men.
• Meaning: While women are not well represented in leadership positions in academic anesthe-

siology, the increasing number of women in the field is promising.

BACKGROUND: Gender inequity is still prevalent in today’s medical workforce. Previous stud-
ies have investigated the status of women in academic anesthesiology. The objective of this 
study is to provide a current update on the status of women in academic anesthesiology. We 
hypothesized that while the number of women in academic anesthesiology has increased in the 
past 10 years, major gender disparities continue to persist, most notably in leadership roles.
METHODS: Medical student, resident, and faculty data were obtained from the Association of 
American Medical Colleges. The number of women in anesthesiology at the resident and faculty 
level, the distribution of faculty academic rank, and the number of women chairpersons were 
compared across the period from 2006 to 2016. The gender distribution of major anesthesiol-
ogy journal editorial boards and data on anesthesiology research grant awards, among other 
leadership roles, were collected from websites and compared to data from 2005 and 2006.
RESULTS: The number (%) of women anesthesiology residents/faculty has increased 
from 1570 (32%)/1783 (29%) in 2006 to 2145 (35%)/2945 (36%) in 2016 (P = .004 and  
P < .001, respectively). Since 2006, the odds that an anesthesiology faculty member was 
a woman increased approximately 2% per year, with an estimated odds ratio of 1.02 (95% 
confidence interval, 1.014–1.025; P < .001). In 2015, the percentage of women anesthesiol-
ogy full professors (7.4%) was less than men full professors (17.3%) (difference, −9.9%; 95% 
confidence interval of the difference, −8.5% to −11.3%; P < .001). The percentage of women 
anesthesiology department chairs remained unchanged from 2006 to 2016 (12.7% vs 14.0%) 
(P = .75). To date, neither Anesthesia & Analgesia nor Anesthesiology has had a woman Editor-
in-Chief. The percentage of major research grant awards to women has increased significantly 
from 21.1% in 1997–2007 to 31.5% in 2007–2016 (P = .02).
CONCLUSIONS: Gender disparities continue to exist at the upper levels of leadership in aca-
demic anesthesiology, most importantly in the roles of full professor, department chair, and jour-
nal editors. However, there are some indications that women may be on the path to leadership 
parity, most notably, the growth of women in anesthesiology residencies and faculty positions 
and increases in major research grants awarded to women.  (Anesth Analg 2019;128:137–43)
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disparities in the faculties of academic medical centers 
remain common.5–8

In 2008, Wong and Stock9 evaluated the status of women 
in academic anesthesiology over 2 decades, comparing data 
from the previous decade to a previous report by Wilkinson 
and Linde.10 While acknowledging that advances had been 
made in some areas, they emphasized that women had 
not yet achieved parity with men in the highest academic 
ranks in our specialty. Women were significantly underrep-
resented in the positions of full professor and department 
chair; this disparity was larger in anesthesiology than all 
other clinical specialties.9 More recently, the Association of 
American Medical Colleges (AAMC) reported that anesthe-
siology ranked among the top 10 clinical specialties with 
the highest proportion of women faculty and residents. 
However, despite the increased popularity of the field 
among women, advancement to leadership positions has 
continued to lag.11

Over the past 10 years, the underrepresentation of 
women in medicine and medical leadership positions gained 
national attention.4–8,12 The objective of this study is to reas-
sess the status of women in academic anesthesiology and 
provide a comparison to historical data. We hypothesized 
that while the number of women in academic anesthesiology 
have increased in the past 10 years, major gender disparities 
continue to persist, most notably in leadership roles.

METHODS
Data Collection
To provide a comparable assessment of women in academic 
anesthesiology to that of Wong and Stock,9 a similar meth-
odology of data retrieval was used.9 Data for the period 
before 2006 were obtained from the aforementioned study. 
For each category, data were collected for the 10-year period 
following the dates used in the previous publication.9 
Data sources are listed in Supplemental Digital Content 1, 
Appendix 1, http://links.lww.com/AA/C525. Data were 
obtained from several AAMC databases and reports, includ-
ing sex-specific data on medical school graduates, residents 
and academic faculty by specialty, and academic rank (com-
posite data) through the 2015–2016 academic year. A list of 
current academic department chairpersons was obtained 
from the membership list of the Association of Academic 
Anesthesiology Chairs. A list of residency program direc-
tors (2017–2018) was obtained from the Accreditation 
Council for Graduate Medical Education website. Editorial 
board data were obtained from the websites and past issues 
of the journals Anesthesiology and Anesthesia & Analgesia. 
Data on the current and past presidents of academic/sub-
specialty societies were obtained from their respective web-
sites. Data on current and past presidents of the American 
Board of Anesthesiology (ABA) and past ABA directors and 
oral board examiners were obtained from the ABA website 
and past ABA newsletters. The names of current and past 
chairs of key American Society of Anesthesiologists (ASA) 
committees, Rovenstine lecturers, and Vice Presidents 
of Scientific Affairs were obtained from the ASA website 
and House of Delegate reports. Last, the Foundation for 
Anesthesia Education and Research and International 
Anesthesia Research Society (IARS) executive boards and 

grant recipient data were obtained from the organizations’ 
websites.

Data obtained in the form of names were assigned gen-
der using the technique described by Wong and Stock9; 
gender was assigned by the investigators using first name 
conventions.9 If gender was not obvious from this inspec-
tion, the researchers used Internet search engines to find a 
profile or picture of the individual.

Statistical Analysis
The linear trend in the proportion of the women medical 
school graduates, anesthesiology residents, and residents in 
all clinical specialties from 2006 to 2016 was assessed using 
the Cochran–Armitage trend test. Logistic regression was 
used to model the proportion of women medical school 
graduates, anesthesiology residents, residents in all clini-
cal residencies, women faculty in anesthesiology, women 
faculty in all clinical departments, women professors in 
anesthesiology departments, and women professors in all 
clinical departments, as a function of time (years) from 2006. 
The change in the odds per year(s) (95% confidence interval 
[CI]) of a member of the group being a woman is reported.

Anesthesiology faculty gender distribution data were 
compared between 2005 and 2015 using the Kolmogorov–
Smirnov Z test. The following comparisons were made 
using the Pearson χ2 test: (1) women and men professors in 
anesthesiology compared to composite data from 18 other 
clinical medical specialties; (2) the number of women oral 
board examiners between 2005 and 2015; (3) the proportion 
of women professional society presidents between 1998 and 
2007 and between 2008 and 2017; and (4) the proportion of 
anesthesiology society research grants between 1997 and 
2006 and between 2007 and 2016. Differences in proportions 
and 95% CIs were calculated using the Clopper–Pearson 
method. Data analysis was performed using RStudio ver-
sion 1.0.383 (RStudio: Integrated Development for R. 
RStudio, Inc, Boston, MA [http://www.rstudio.com/]) 
and R version 3.4.3, release date: November 30, 2017 (The 
R Foundation for Statistical Computing, Vienna, Austria).

RESULTS
The percentages of women medical school graduates, anes-
thesiology residents, and residents in all clinical special-
ties are shown in Figure 1. The number of women medical 
student graduates did not significantly change from 2006 
to 2016, with a yearly increase of median (quartiles) of 66 
(−123 to 296); however, there was a negative linear trend 
in the proportion of women medical school graduates 
(P = .001). The odds per year of a medical school graduate 
being a woman decreased by −0.6% (95% CI, 0.9% to −0.3%; 
P < .001). Conversely, there was a positive linear trend in the 
proportion of women anesthesiology residents (P < .001). 
The number of women anesthesiology residents increased 
from 1570 in 2006 to 2145 in 2016, with a median yearly 
increase of 44 (interquartile range, 7–123). The odds of an 
anesthesiology resident being a woman increased by 0.6% 
(95% CI, 0.1%–1.1%) per year between 2006 and 2016. The 
proportion of women in all residencies also showed a posi-
tive linear trend (P < .001), with a median yearly increase of 
1481 (interquartile range, 1217–1815).

http://links.lww.com/AA/C525
http://www.rstudio.com/
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The percentage of full professors in anesthesiology and 
all clinical departments who are women, and the percent-
age of women in all ranks of anesthesiology and all clinical 
department faculties are shown in Figure 2. Women mem-
bers of anesthesiology medical school faculty increased 
from 1783 in 2006 to 2945 in 2015. Since 2006, the odds of an 
anesthesiology faculty member being a woman increased 
approximately 2% per year, with an estimated odds ratio of 
1.02 (95% CI, 1.014–1.025; P < .001). The odds per year that 
a faculty member of any clinical department was a woman 
increased 1.8% (95% CI, 1.017–1.019; P < .001). The odds of a 
woman being an anesthesiology faculty member compared 
to a woman faculty member in all clinical departments 

increased approximately 0.5% (95% CI, 0.05%–1.0%; P = .05) 
per year. Over the same period, women full professors in 
anesthesiology departments increased from 109 in 2006 to 
210 in 2016. The odds per 5-year interval that a professor 
in anesthesiology was a woman increased 2.9% (95% CI, 
0.5%–5.4%; P < .01), while the odds that a professor of any 
clinical department was a woman increased by 3.9% (95% 
CI, 3.5%–4.4%; P < .001). The odds per 5-year interval of a 
woman being a professor in anesthesiology compared with 
a women professor in any department did not change over 
time (99% CI, −2.6% to 1.9%; P = .76).

The distribution of women and men anesthesiology fac-
ulty members by academic rank is shown in Figure 3. The 
distribution of women anesthesiology faculty members is not 
significantly different in 2015 compared with 2005 (P = .27).

The percentages of full professors by gender and spe-
cialty are shown in Figure  4. In 2015, the percentage of 
women anesthesiology faculty members with the rank full 
professor was 7.4%, compared with 17.3% of men anesthe-
siology faculty members (difference, −9.9%; 95% CI of the 
difference, −8.5% to −11.3%; P < .001). In all clinical depart-
ments, the difference in the proportion of women to men 
at the rank of full professor was −15.2% (95% CI of the dif-
ference, −14.8% to −15.6%; P < .001). The relative difference 
in the proportion of women and men professors in anes-
thesiology (41.0%) was less than the relative difference in 
the proportion women and men professors in all clinical 
departments (42.8%) (difference, −1.8%; 95% CI, 0.07% to 
−0.29%; P = .002).

The percentage of women anesthesiology department 
chairs has not significantly changed in the past decade  
(P = .75) (Figure 5). The Accreditation Council for Graduate 
Medical Education website listed 148 accredited and newly 
accredited anesthesiology residencies. Currently, 47 of the 
residency program directors are women (32%).

To date, neither Anesthesia & Analgesia (established in 
1922) nor Anesthesiology (established in 1940) has had a 
woman Editor-in-Chief. Currently, 0 of the 6 editorial board 
members, 4 of the 27 executive section editors (15%), 5 of 
the 26 senior editors (19%), 7 of the 37 associate editors 

Figure 1. Percentage of women medical school graduates, resi-
dents in all specialties, and anesthesiology residents, 2006–2016. 
Between 2006 and 2016, the odds ratio (95% CI) of a medical 
school graduate being a woman was 0.994 (95% CI, 0.991–0.997; 
P < .001); a woman in an anesthesiology residency was 1.006 (95% 
CI, 1.001–1.01; P = .01); and a woman in any residency was 1.009 
(95% CI, 1.008–1.01; P < .001). CI indicates confidence interval.

Figure 2. Percentage of full professors in anesthesiology and all clin-
ical departments that are women (circles) and percentage of women 
in all ranks of anesthesiology and all clinical department faculties 
(triangles), 2006–2015. There was a significant positive linear trend 
in the proportion of women faculty, and women full professors, in 
anesthesiology departments, and all clinical departments between 
2006 and 2015 (P < .001).

Figure 3. Distribution of academic ranks among women and men 
anesthesiology faculty members, 1985–2015. The distribution of 
academic ranks among women anesthesiology faculty members has 
remained unchanged from 2005 to 2015 (P = .27).
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(19%), and 10 of the 31 assistant editors (32%) of Anesthesia 
& Analgesia are women (Table). In 2016 vs 2006, 4 of 27 (15%) 
compared to 2 of 18 (11%) of executive section editors were 
women (P = .85); 2 of 21 (9.5%) compared to 3 of 37 (19%) 
of senior editors were women (P = .35); and 3 of 37 (19%) 
compared to 3 of 28 (11%) of associate editors were women 
(P = .53). Currently, one of 14 members of the Anesthesiology 
editorial board (executive editors and editors, combined) is 
a woman, compared with 2 of 12 in 2006 (P = .45). Eight of 
the 40 associate editors (20%) of Anesthesiology are women 
compared to 1 of 28 (4%) in 2006 (P = .05).

The genders of presidents or chairs of academic 
and subspecialty anesthesiology societies are shown in 

Supplemental Digital Content 2, Figure 1, http://links.
lww.com/AA/C526. There is not a significant difference in 
the proportion of terms served by a woman from 2008 to 
2017 compared with 1998 to 2007 (20.2% vs 26.1%, respec-
tively; P = .29). The genders of the Rovenstine lecturer, Vice 
President for Scientific Affairs, and chairs of key ASA com-
mittees stratified by gender are shown in Supplemental 
Digital Content 3, Figure 2, http://links.lww.com/AA/
C527. Two women have served as President of the ASA 
since its inception in 1905, with terms in 1991 and 2014. The 
IARS has had 3 women chairs; the most recent served from 
2013 to 2015. Currently, one quarter of the 12-person IARS 
Board of Trustees is women. Almost half of the Foundation 
for Anesthesia Education and Research Board of Directors 
is women (11 of 25).

The percentage of women ABA oral board examin-
ers has increased in the past decade from 18.7% to 25.4%  
(P = .07; 95% CI of the difference, −0.8% to 14%) 
(Supplemental Digital Content 4, Figure 3, http://links.
lww.com/AA/C528). The slope (95% CI) of the fraction 
of women ABA oral board examiners per year, 0.56 (95% 
CI, 0.46–0.66), has been positive since 1985. Since 1938, 4 
of the 73 (5%) ABA former directors have been women. 
Currently, 3 of the 13 (23%) members of the ABA Board of 
Directors are women.

The number of major anesthesiology research grant 
awards by gender is shown in Supplemental Digital 
Content 5, Table 1, http://links.lww.com/AA/C529. The 
percentage of women recipients has increased significantly 
from 21.1% in 1997–2007 to 31.5% in 2007–2016 (P = .02).

DISCUSSION
Our study provides a summary of leadership of women 
anesthesiologists in academia over the past decade. While 
the number of women in academic anesthesiology is grow-
ing, our results show that the highest leadership positions—
those of full professor and department chairpersons—still 
have significant gender disparity. Over the past decade, 
although the total number of women has increased, the 
distribution of women in the academic ranks has remained 
stagnant. The majority of women in anesthesiology depart-
ments are at the ranks of instructor and assistant professor. 
While the total number of women achieving full professor-
ship in academic anesthesiology departments has increased, 
there are still significantly fewer women than men achiev-
ing these highest academic positions. Although it appears 
that there is less gender disparity among full professors in 

Figure 5. The percentage of women anesthesiology department 
chairs, 1993–2017. The anesthesiology department chair from 2 
sources, the AAMC (most recent data from 2015) and the AAAC 
membership list (most recent data from 2017). The percentage 
of women anesthesiology department chairs remained unchanged 
from 2006 to 2017 (P = .75). AAAC indicates Association of 
Academic Anesthesiology Chairs; AAMC, Association of American 
Medical Colleges.

Table. Editorial Boards of Anesthesia & Analgesia 
and Anesthesiology

 
Anesthesia &  

Analgesiaa Anesthesiologyb

Year Women Men Women Men
2010 4 39 2 12
2015 9 39 0 15
Current 4 33 1 13

Data presented as counts.
aEditorial board data for Anesthesia & Analgesia 2010 and 2015 represent 
the editorial board, executive section editors, and editors. Data for 2017 
represent the editorial board and executive section editors.
bEditorial board data for Anesthesiology represent the editor-in-chief, executive 
editors, statistical editor, and editors.

Figure 4. Percentage of women anesthesiology faculty members 
and women faculty members from all specialties who were full 
professors, 1985–2015 (closed symbols), and percentage of men 
anesthesiology faculty members and men faculty members from all 
specialties who were full professors from 1985 to 2015 (open sym-
bols). In 2015, the proportion of women professors in anesthesiol-
ogy was less than the proportion of women professors in all clinical 
departments: difference, −4%; 95% CI of the difference, −3% to −5%; 
P < .001. The proportion of men professors in anesthesiology was 
also less than in all clinical departments: difference, −9; 95% CI of 
the difference, −8 to −10; P < .001. CI indicates confidence interval.

http://links.lww.com/AA/C526
http://links.lww.com/AA/C526
http://links.lww.com/AA/C527
http://links.lww.com/AA/C527
http://links.lww.com/AA/C528
http://links.lww.com/AA/C528
http://links.lww.com/AA/C529
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anesthesiology than in other specialties (the absolute value 
of the difference is greater for all specialties), the relative 
difference between men and women in anesthesiology com-
pared with all other specialties is small (<2%). Compared 
with other specialties, anesthesiology had the sixth-highest 
proportion of full-time women faculty and the seventh-
highest proportion of women residents, yet it was dis-
proportionately ranked 10th for the proportion of women 
department chairs.11

The lower proportion of women full professors and aca-
demic chairs does not necessarily mean that women are 
less likely to be promoted to these higher ranking positions 
than men. Rather, it may reflect a smaller pool of eligible 
candidates, and it is a larger indictment of the disparities 
in academic anesthesiology that existed many years ago, 
as these leadership positions are bestowed on people well 
established in their careers. The increasing number of 
women at entry-level positions means there is potential 
for the gender gap to close as these new women academic 
anesthesiologists begin to ascend the academic ranks. It is 
promising that 32% of all residency program directors are 
currently women.

Two leadership indicators outside of faculty rank and 
academic department leadership are representation on edi-
torial boards of major journals and leadership in key pro-
fessional societies. The people who hold these positions 
are championed as leaders in their fields and shape not 
only policy and guidelines but also determine the practice 
of anesthesiology in selection of peer-reviewed scientific 
articles. While these positions are filled by highly qualified 
and accomplished scientists, it is concerning that women 
are disproportionately underrepresented compared to the 
combined representation of women in the ranks of associate 
professor and full professor, the academic ranks from which 
these positions are usually filled.

In the 112-year history of the ASA, only 2 women have 
served as president. A woman has never served as chair 
of the Committee on Research, and the first woman Vice 
President of Scientific Affairs was elected in 2014. The con-
tinued underrepresentation of women in our leading pro-
fessional society is of concern and should be addressed13; it 
is well established that increased diversity results in better 
organizational outcomes.14

Gender disparities in leadership are not exclusive to 
anesthesiology. Many different specialty journals have 
published literature on the lack of women in leadership 
roles in their respective fields.15–22 A simple theory for the 
lack of women in leadership positions in academic medi-
cine is that the majority of women in the field have not 
had adequate time to rise through the ranks.7 Burden et 
al15 refute this concept of rise, citing the trends seen in 
hospitalist medicine. The hospitalist medicine field was 
established 20 years ago, at a time when women made 
up >40% of medical school graduates. Yet today, despite 
equal gender representation within the hospital medicine 
field, only 16% of hospitalist medicine departments are led 
by women. Similarly, after adjusting for age and years of 
experience, women are still less likely than men to become 
full professors across all specialties.8 Even in fields such 
as obstetrics and gynecology, in which women have been 

outpacing men in residency since 1993, and comprise >60% 
of the academic faculty, women are still underrepresented 
in leadership positions.16

Women face unique barriers to career advancement in 
academic medicine, most significantly family responsibili-
ties and promotion requirements. These barriers may be 
at their most extreme at the beginning of a young physi-
cian’s career when many women are simultaneously try-
ing to establish themselves in the field, while also starting 
a family. Demands may be more extreme for women than 
men because women usually take on a majority of the fam-
ily responsibilities.8,15 In medicine, women with children 
report more barriers to career advancement and less sup-
port at work than men with children.23 To ascend through 
the academic ranks in medicine, one is faced with rigid time 
constraints into which specific work and research quota 
must fit. If a woman decides to reduce hours or take time 
off to start a family, she may risk the possibility of obtain-
ing tenure.24 While the focus of this analysis is on women in 
leadership positions, it is important to note that the percent-
age of men anesthesiologists achieving full professorship 
does not appear to be increasing, and all anesthesiologists 
are advancing disproportionality slower compared to other 
specialties, indicating a possible stagnation in the academic 
productivity of our field.

Implicit gender bias may contribute to the obstacles 
women face in academic medicine. In a study on the hir-
ing preferences of science faculty by Moss-Racusin et al,25 
participants were given identical applications that were 
randomly assigned the name of a man or woman; those 
applications with men’s names were rated as more hirable 
and competent and were offered larger starting salaries 
than identical applications with women’s names. Implicit 
biases in hiring and promotion may prevent the acquisi-
tion of a diverse and talented workforce.7,12,15,26 It has also 
been suggested that once hired, well-established scientific 
faculty members were more likely to offer mentorship and 
guidance to applicants that were presumed to be men.25 
Importantly, mentorship itself has been cited as one of the 
most influential factors in helping women achieve leader-
ship roles within academic medicine.7,17,19,21,22,27,28 In a 2015 
editorial, Wood28 reflected on her 3 decades of experience 
as an anesthesiology department chair and emphasized the 
importance of women leaders in the field who can share 
gender-specific “strategic personalized advice” to junior 
faculty members and residents to help pull them through 
the pipeline.

While gender disparities persist, particularly in leader-
ship roles, women have made progress in many areas. The 
proportion of women anesthesiology residents and faculty 
has increased significantly compared to the already grow-
ing numbers described by Wong and Stock9 in 2008. The 
increasing numbers of early- and midcareer academic anes-
thesiologists indicate a growing pool of women academic 
anesthesiologists who may be eligible for promotion to the 
upper ranks in the coming decade. Another promising find-
ing was the increase in major anesthesiology research grants 
awarded to women over the last decade; this trend mir-
rors the increase in women faculty members and suggests 
that more women are on the research track and advancing 
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toward the higher ranks of academia.7,8 These women may 
play an important role in mentoring future generations of 
women physicians by helping to inspire interest in research 
and leadership within the field of anesthesiology.

Our study has several limitations. The nature of the data 
does not capture the entire picture of anesthesiology lead-
ership. It only presents a brief snapshot of leadership over 
the past decade, and due to its static nature, it may not 
capture women rising into leadership positions. In addi-
tion, we collected data on a limited number of leadership 
indicators in the field of anesthesiology; not all leaders and 
leadership positions in the field are represented in our data-
set, such as women anesthesiologists serving in Dean and 
Designated Institutional Official positions. In addition, there 
are some gaps in the data. Data for the Chair of ASA Research 
Committee in 2008 and Chair of the Section on Annual 
Meeting from 2008 to 2010 could not be obtained. In addi-
tion, AAMC data for medical school graduates, residents, 
and academic faculty could not be obtained for the years 
2010 and 2012. The anesthesiology department chair data 
were from 2 sources, the AAMC (presented as a percentage, 
most recent data from 2015) and the Association of Academic 
Anesthesiology Chairs membership list (most recent data 
from 2017); the overlapping data had some variations. 
Furthermore, we acknowledge that when data were obtained 
in the form of names, we assigned assumed gender based on 
name and picture. The AAMC reports sex and not gender. 
Our study does not assess if individuals were transgender.

In summary, although there is still a gender disparity 
at the higher levels of leadership in academic anesthesi-
ology, there are some indications that women may be on 
the path to leadership parity, most notably, the growth of 
women in anesthesiology residencies and faculty positions 
and increase in major research grants awarded to women. 
Interval investigation into gender disparities within anes-
thesiology leadership positions should continue. With more 
early- and midcareer women in the field, there is the oppor-
tunity not only for these women to climb the academic ranks 
into the highest leadership positions in the field but also to 
advocate for other women more junior than themselves, 
allowing for an infrastructure of women mentoring. E
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