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INTRODUCTION

Medical education is moving toward gen-
der parity; however, many specialties re-
main predominantly male. Although half of
all medical students are women, they rep-
resent a minority of residency applicants
in fields such as anesthesiology, emergency
medicine, neurology, radiology, and nearly
all surgical specialties.'

In the field of anesthesiology in the United
States, 23% of practicing physicians, 34% of
residents, and 33% of residency applicants
are female.? The existence of this gender
gap is surprising to many who view anes-
thesiology as a lifestyle specialty with flex-
ibility of work hours and type of practice.

A comparison can be made with gener-
al surgery, a similarly rigorous, operating
room based specialty. In general surgery,
the existence of the old boys’ club stereo-
type has brought gender disparities to the
forefront, and there have been a number
of studies addressing these issues.™'* Al-
though lifestyle and family preferences
have been proposed as a reason for women
to avoid careers in general surgery, wom-
en are less likely than men to cite these as
deterrents.” Perceptions of gender-based
discrimination seem to play a larger role
than previously thought.’ Related studies in
anesthesiology have focused on workforce
trends and the gender pay gap.""

Perceptions of gender-based discrimina-
tion may be affecting recruitment and re-
tention of women in anesthesiology. We hy-
pothesize that perceptions of the following
variables differ between male and female
anesthesiology residents: workplace dis-
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crimination, social support, locus of con-
trol, career satisfaction, and career barriers.

METHODS

After exemption determination by the
Icahn School of Medicine Institutional
Review Board, a survey was administered
online via REDCap (Vanderbilt Universi-
ty, Nashville, Tennessee to anesthesiology
residents at the Icahn School of Medicine
at Mount Sinai during the 2016-2017 aca-
demic year. Age, year of residency, and eth-
nicity were collected. The survey consisted
of 30 questions adapted from existing val-
idated tools used to measure attitudes and
discrimination in the workplace, including
the Perceived Discrimination Scale (ques-
tions 1 to 5), Organizational Commitment
Scale (questions 6 to 10), Work Locus of
Control Scale (questions 11 to 15), Social
Support Scale (questions 16 to 20), and Ca-
reer Barriers Inventory (questions 21 to 28;
Appendix A).”!! These validated tools were
chosen to assess a number of domains that
might affect a person’s perception of the
workplace: environmental, structural, and
motivational. Items from the Perceived Dis-
crimination Scale were intended to assess
environmental factors, such as workplace
discrimination and gender biases. Ques-
tions from the Career Barriers Inventory
and Social Support Scale targeted structur-
al factors, such as mentoring and support
systems in the workplace. The Work Locus
of Control Scale and Organizational Com-
mitment Scales evaluated participants’ mo-
tivation and self-efficacy.

Twenty-eight of the questions in the sur-
vey were in Likert Scale format. Two ques-

tions were in a yes/no format. Respons-
es were anonymous; they were collected
and stored by REDCap. A total composite
score consisting of the sum of all instru-
ment responses was calculated for each
respondent. Additionally, aggregate scores
were determined for each individual tool.
Lastly, responses were analyzed on a ques-
tion-by-question basis. The Kruskal-Wallis
H test of independent samples was per-
formed independently on questions from
each of the tools compiled to make up the
survey. Individual questions were analyzed
using Kruskal-Wallis H testing as an ex-
ploratory measure but not as a primary
endpoint. The Spearman rank-order cor-
relation was run to determine the relation-
ship between participants’ scores on ques-
tions from each individual tool.

RESULTS

Of the 98 residents who received the sur-
vey via email, 83 residents completed it for
an 85% response rate. Respondents con-
sisted of 27 women (32.5%) and 56 men
(67.5%; Figure 1, Table 1). All participants
completed the survey. Power calculations
determined that with a sampling ratio of
3:1, 1% error rate, and 80% power, a fu-
ture study would require 559 respondents.
Shapiro-Wilk test for normality showed
that composite scores within the male and
female groups were not normally distribut-
ed; thus, medians were used for compari-
son. There was no difference in median
total composite score between male and fe-
male respondents (64 and 69, respectively;
Mann-Whitney U test, P =.703).
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The Kruskal-Wallis H test of independent
samples was performed independently on
questions from each of the tools compiled
to make up the survey. Using the Bonfer-
roni correction to adjust for testing of mul-
tiple hypotheses, our P value for this part
of the analysis is .0125 (a = desired alpha
level, m = number of hypotheses; 0.05/4 =
0.0125). There was a statistically significant
difference in the aggregate score of items
representing the Perceived Discrimination
Scale, with males having a median compos-
ite score of 6 and females having a median
composite score of 11 (P = .004). Median
scores of the other tools showed no statisti-
cally significant difference based on gender.

Individual questions were analyzed using
Kruskal-Wallis H testing as an explorato-
ry measure but not as a primary endpoint
(Table 2).

Additional analysis by ethnicity did not re-
veal any statistically significant findings. As
residents became more senior (comparing
postgraduate year 1 to postgraduate year 4
residents), they were more likely to report
that they had been treated unfairly at work
because of their gender (x*= 10.461, P =
.015) and witnessed inappropriate verbal
exchanges (y’= 11.446, P = .010).

Chi-squared analysis showed that women
were significantly more likely to have ob-
served discrimination from patients (P =
.012) and to have experienced discrimina-
tion from attendings (P = .020), residents
(P =.018), and patients (P = .001).

The Spearman rank-order correlation was
run to determine the relationship between
participants’ scores on questions from each
individual tool. There were positive correla-
tions between items relating to social sup-
port and organizational commitment (cor-
relation coefficient [CC] 0.543, P < 0.05),
work locus of control and social support
(CC0.415, P < .05), and work locus of con-
trol and organizational commitment (CC
0.525, P < .05). Negative correlations were
seen between items related to organization-
al commitment and perceived discrimina-
tion (CC -0.328, P < .05).

DiscussioN

Clearly there is a gender gap in anesthe-
siology. As previously stated, only 23% of
practicing physician anesthesiologists are
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women.' This gap extends to areas of com-
pensation and type of practice.*'' In 2012,
male anesthesiologists earned 29% more
than their female counterparts.? Wom-
en were found to work 6 hours fewer per
week and were 3 times as likely to work
part time.” Adjusting for these differences
in practice, men earned 11% more per hour
than women of the same experience level.?

Studies describing the gender gap are im-
portant; however, we must also determine
why this gap exists. Although lifestyle and
family preferences have been put forth as
reasons for women to avoid certain fields,
women do not often cite these as deter-
rents.’ In fact, females reported that they
were more likely to be deterred from choos-
ing surgery by perceptions of the surgical
personality and the stereotype of surgery as
an old boys’ club.> Women are more likely
to point to perceptions of gender-based dis-
crimination as reasons to stay away from a
field.**!* Additionally, women are more
likely to cite the lack of female mentorship
as a reason for not pursuing a specialty.*
Similar forces may be at work in anesthe-
siology. Female respondents in our study
reported a higher rate of discrimination
at work. Furthermore, those who earned
higher scores on items related to perceived
discrimination were likely to report lower
feelings of social support and organization-
al commitment. Tellingly, persons who did
not feel socially supported at work were un-
likely to report a strong commitment to the
organization.

A survey of general surgeons using a mod-
ified Career Barriers Inventory, similar to
the one used here, demonstrated that wom-
en perceived that they were treated differ-
ently based on their gender and that these
negative attitudes represented a barrier to
their career development in academic sur-
gery.® Similarly in our study, female anes-
thesiology residents were more likely to feel
that their gender is a limitation, that their
achievements are underrecognized, and
that their department fails to inspire the
best in them. This demonstrates a possible
linkage between gender-based discrimina-
tion in the workplace and low self-effica-
cy. Self-efficacy is necessary for improving
achievement, developing self-regulated
learning skills and motivation, and career
advancement. It is also important for main-
taining social and emotional wellbeing.
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Our study was limited in terms of the small
number of total participants, and an even
smaller number of female participants. It
only represents the experience of resident
physicians in anesthesiology at 1 institu-
tion. In terms of survey design, no single
validated survey was available for use. Al-
though an attempt was made to use exist-
ing validated tools, they were adapted to be
appropriate for the audience. Altering and
combining these tools weakens their valid-
ity. Recall bias and inability to confirm the
accuracy of perceptions of discrimination
may be limitations as well.

Future directions for this research include
surveying a larger population of anesthe-
siology residents across a number of in-
stitutions, as well as residents from other
specialties. Exploring the role of female
mentorship in anesthesiology is another
important related area of inquiry.

Although this study only examined anes-
thesiology residents at 1 institution, it pro-
vides a framework for assessing and think-
ing about perceptions and assessment of
gender-based discrimination in other areas
of medicine. Despite their equal represen-
tation in medical schools, women remain a
minority in many fields.! Progress is being
made, but to continue attracting women
to medicine and accommodate the slow
but steady increase in their numbers, it is
necessary to bring gender disparities to the
forefront, understand different experiences
in the workplace, and move to change cul-
tures of discrimination.
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Abstract

Background Medical education is moving toward gender parity; however, many
fields, including anesthesiology, remain predominantly male. The gender gap in
anesthesiology is poorly recognized, and little is known about why it exists. It is
possible that perceived workplace discrimination may deter women from pursuing
a career in anesthesiology. We administered a survey to examine whether gender
differences affect the experience of anesthesiology residents in the workplace.

Methods This study consisted of an analysis of responses to a survey adminis-
tered in 2017 via REDCap to residents at an American Council for Graduate Med-
ical Education (ACGME) accredited anesthesiology training program. The survey
contained 30 questions adapted from validated tools for measuring attitudes and
discrimination in the workplace.

Results  Of the 98 residents who received the survey, 83 (33% female) completed
it. Power calculations determined that with a sampling ratio of 3:1, 1% error rate,
and 80% power, a future study would require 559 respondents. There was no dif-
ference in total composite score between male and female respondents; however,
when considering only those items used to assess perceived discrimination, women
scored higher. Analysis of individual items revealed that women were significantly
more likely to feel that their gender put them at a disadvantage in the workplace,
and to note sexist behavior at work. Female residents were significantly more likely
to have experienced discrimination from patients, attending physicians, and resi-
dents.

Conclusion Our study revealed that female anesthesiology residents perceive
more gender-based discrimination at work. Perceptions of workplace discrimina-
tion may contribute to the persistence of gender gaps in different areas of medicine.

Keywords: Anesthesia, sexism, education
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Figure 1. Flowchart of survey participation
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Tables

Table 1. Demographics. Key: PGY — Post-Graduate Year

Demographic Information Female Male Total
Total Number 27 56 83
Level of Training
PGY1 6 16 22
PGY2 8 17 25
PGY3 5 10 15
PGY4 8 13 21
Age
<25 1 1
25-30 14 48 62
31-35 10 8 18
3640 1 1
41-45 1 1
Ethnicity
White 15 26 41
African American 0 2 2
Hispanic/Latino 2 1 3
Asian 7 21 28
Native American/Pacific Islander 0
Combination 3 12 9
Table 2. Kruskal-Wallis H Test by Gender for Items From Each Validated Tool
Validated Tool Question Median Median Chi- P-
Score Score Squared  value
Female Male
Perceived I have been treated unfairly 2 1 20.423 0.000
Discrimination at work because of my
Scale gender
The people I work with 3 2 9.569 0.002

sometimes make sexist
statements and/or decisions

I feel that some of the 2 1 7.720 0.005
policies and practices of
this organization are sexist

At work, I sometimes feel 3 1 41.081 0.000
that my gender is a

limitation

At work, I do not get 1 1 20.826 0.000

enough recognition
because of my gender

Career Barriers I have experienced sexual 1 0 19.494 0.000
Inventory harassment
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Appendix

Workplace Experience Survey

What is your current level of training?

a. PGY1
b. PGY2
c. PGY3
d. PGY4

What is your age?

a. <25
b. 25-30
c. 31-35
d. 36-40
e. 41-45
f. >45
What is your gender?
a. Female
b. Male

What is your ethnicity?

a. White

b. African America

c. Hispanic/Latino

d. Asian

e. Native American/Pacific Islander
f. Combination

How strongly do you agree with the following statements, on a scale of 0 to 5:

I have been treated unfairly at work because of my gender.

The people I work with sometimes make sexist statements and/or decisions.
I feel that some of the policies and practices of this organization are sexist.
At work, I sometimes feel that my gender is a limitation.

At work, I do not get enough recognition because of my gender.

A

How strongly do you agree with the following statements, on a scale of 0 to 5:

6. I am willing to put a great deal of effort beyond that normally expected in order to help
this organization be successful.

7. T1talk up this organization to my friends as a great organization to work for.

8. This organization really inspires the very best in me in the way of job performance.
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Appendix continued

9. Ireally care about the fate of this organization
10. For me, this is the best of all possible organizations for which to work.

How strongly do you agree with the following statements, on a scale of 0 to 5:

11. A job is what you make of it

12. On most jobs, people can pretty much accomplish whatever they set out to accomplish.

13. If employees are unhappy with a decision made by their boss, they should do something
about it.

14. Making money or getting a promotion are primarily matters of good luck.

15. People who perform their jobs well generally get rewarded for it.
How strongly do you agree with the following statements, on a scale of 0 to 5:

16. The people I work with go out of the way to do things to make my work life easier for
me.

17. It is easy to talk to my coworkers and/or supervisor.

18. My coworkers and/or supervisor can be relied on when things get tough at work.

19. I have access to a mentor at my workplace.

20. I have access to informal social networks at my workplace.

How frequently have you experienced one of the following (never, rarely, annually, monthly,
weekly)?

21. Inappropriate firing from position

22. Barriers to hire for applied positions

23. Bias against pregnancy

24. Sexual harassment

25. Disparities in salaries or benefits

26. Barriers to promotion or job progression

27. Lack of respect from medical team

28. Inappropriate verbal exchanges

29. Indicate whether you have OBSERVED discrimination from one of the following (yes or
no):

Administrator

Attending

Clerical staff

Resident

Medical student

Nursing staff

Patient
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Appendix continued

30. Indicate whether you have EXPERIENCED discrimination from one of the following
(yes or no):
¢ Administrator
e Attending
e C(lerical staff
Resident
Medical student
Nursing staff
Patient
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Median | Median
Validated Tool Question Score Score P value
Female Male
Perceived el 4 unfair ‘b .
o e . . | have been treated unfairly at work because of m
Discrimination v Vool2 1 0.000
gender
Scale
The people | work W|th.s.omet|mes make sexist 3 ) 0.002
statements and/or decisions.
| feel t.hat. some of the policies and practices of this ) 1 0.005
organization are sexist.
At \.Nor.k, | sometimes feel that my gender is a 3 1 0.000
limitation.
At work, | do not get enough recognition because of 1 1 0.000
my gender.
Workplace I am willing to put a great deal of effort beyond that
Investment normally expected in order to help this organization 3 3 0.887
Score be successful.
I talk L_Jp t!’]IS organization to my friends as a great 4 4 0.058
organization to work for.
This orgam%auon really inspires the very best in me in 4 4 0.817
the way of job performance.
| really care about the fate of this organization 4 4 0.100
For mg, this is the best of all possible organizations 4 4 0.765
for which to work.
Locus of L .
A job is what you make of it. 4 4 0.936
Control Scale
On most jobs, people can pretty much accomplish
A 4 4 0.586
whatever they set out to accomplish.
If employees are unhappy with a decision made by 4 4 0.056
their boss, they should do something about it. )
Making money or getting a promotion are primarily 5 5 0.565
matters of good luck.
People who pferform their jobs well generally get 4 4 0.883
rewarded for it.
Social Support | The people | work with go out of the way to do things 4 4 0.399
Scale to make my work life easier for me. ’
It is easy to talk to my coworkers and/or supervisor. 4 3 0.455
My cow9rkers and/or supervisor can be relied on 4 4 0.339
when things get tough at work.
| have access to a mentor at my workplace. 2 2 0.527
| have access to informal social networks at my 3 4 0.104
workplace.
Career Barriers | have experienced the following never, rarely,
annually, monthly, weekly: 0 0 0.480
Inventory Inappropriate firing from position
Barriers to hire for applied positions 0 0 0.941
Bias against pregnancy 0 0 0.019
Sexual harassment 1 0 0.000
Disparities in salaries or benefits 0 0 0.064
Barriers to promotion or job progression 0 0 0.160
Lack of respect from medical team 2 1 0.125
Inappropriate verbal exchanges 2 1 0.084
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