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Abstract

Even after 20 years of near gender parity among medical students, the gender composition of
physician specialties varies dramatically with some becoming increasingly female-predominant
while others remain overwhelmingly male. In their analysis of physician workforce data, the
authors demonstrate that despite large increases in the number of female physicians over 4
decades, the degree of gender segregation between specialties has not declined. The authors
describe lessons from the highly gender-segregated U.S. workforce as a whole to understand these
demographic patterns in the physician workforce. Echoing U.S. workforce findings, women
physicians are becoming overrepresented in certain specialties and this appears be associated with
a relative decline in earnings for physicians in these specialties over time. The authors found a
strong negative relationship between the proportion of female physicians in a specialty and its
mean salary, with gender composition explaining 64% of the variation in salaries among the
medical specialties.

Female physicians face biases in the workplace and fall behind male peers in leadership
attainment, academic advancement, and earnings. Tenacious gender stereotypes and the
conflation of gender and status contribute to these biases and reinforce occupational gender
segregation. The clustering of women in certain specialties means these specialties will be
disproportionately affected by gender bias. Recognizing the consequences of gender
demographics within physician specialties is important to maintain the strong and diverse
physician workforce needed to support the health care needs of the populations who depend
on these specialties for care.

Near gender parity has existed among medical students for almost 2 decades, and 2017
marked the first year that over 50% of U.S. medical school matriculants were women.!
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Forty-six percent of residents and fellows in Accreditation Council for Graduate Medical
Education-accredited training programs that same year were women.2

Although they are increasing in number, female physicians still face biases and challenges in
their work and learning environments. Harassment and assault are distressingly common.3
Female physicians,* including physician researchers, bear heavier home and family
workloads than their male physician counterparts. Women are less likely to progress in
academic ranks®7 or rise to leadership roles.” In the clinical setting, identical patient-
centered behaviors yield higher patient satisfaction for male than female physicians,® placing
women at a disadvantage by these metrics. Nonetheless, female physicians have been found
to utilize more patient-centered approaches to care? such as partnership-building and
psychosocial talk.19 This may contribute to the observation that visits with female primary
care physicians are typically about 10% longer, on average, than visits with male physicians.
10 several recent studies demonstrated better health outcomes with care delivered by female
physicians compared with care delivered by male physicians,12-13 which may, at least in
part, be a result of these practice differences. These patient-centered behaviors, however, are
not fully captured by current Evaluation and Management coding guidelines, placing female
physicians at a systematic disadvantage in relative value unit (RVU)-based productivity
metrics. Perhaps not surprisingly, the epidemic of burnout among U.S. physicians is
particularly acute among female physicians.14

Although the number of female physicians is increasing, these women are unevenly
distributed into specialties, ranging from women representing over 60% of U.S. pediatricians
to only 5% of orthopedic surgeons.2 As we consider gender bias in medicine, most of the
focus has been on its impact on female physicians.1>16 In this Perspective, we consider the
impact on the specialties where women are increasingly overrepresented. What will it mean
for a specialty when the majority of its physician workforce faces gender bias?

Occupational Gender Segregation in the U.S. Workforce

Gender segregation is a prominent feature of the general U.S. workforce. As of 2012, 44%
of men worked in occupations where >75% of the workers were male, whereas only 6% of
women worked in those occupations; conversely, 40% of women worked in occupations
where the workers are >75% female, but only 5% of men worked in those occupations.1’
Segregation can be measured using a statistical parameter called the index of dissimilarity.
When applied to occupational gender segregation, the index of dissimilarity is the percent of
female (or male) workers that would need to change occupations in order for men and
women to be equitably represented in all occupations (i.e., so that the gender composition of
each occupation matches the gender makeup of the entire workforce).18 Values approaching
1 (100%) indicate a more segregated workforce and those approaching 0 a more integrated
one. The index of dissimilarity gradually trended down in the U.S. through the 20t century
as women entered the workforce, ultimately falling to approximately 0.52, but this progress
stalled in the mid-1990s. While the index of dissimilarity has plateaued overall, in the
youngest cohort of U.S. workers, gender segregation has actually modestly increased from a
nadir of approximately 0.49 in 2002 to match the index of dissimilarity among older workers
(0.52) [okay?] by 2009.18
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The workforce as a whole has seen a gradual influx of women since 1900,1° and is now
approaching a steady state near 50%. However, that same pattern toward a 50% equilibrium
has not been seen in individual occupations. Instead, data over time demonstrate that once a
significant number of women enter a previously male-predominant occupation, the
occupation experiences a rapid swing to female predominance (and this phenomenon has not
been observed in the reverse).19 This pattern is known as “tipping.” In examining this
phenomenon in 14 occupations where the number of women increased by 50 percentage
points or more from 1910 to 2000, Panl® found that, after the number of women in a field
reaches a certain critical threshold (a “tipping point™), entry of men into that field rapidly
declines. Occupations that have switched from being male predominant to female
predominant in this way include bank tellers, secretaries, and teachers. In white collar
occupations, the observed tipping points ranged from 25% to 45% female. Tipping points
were lower (13% to 30%) in blue collar occupations and in geographical regions where men
score more highly on measures of sexism in the General Social Survey, a national
representative survey conducted yearly since 1972.19 After considering alternative
possibilities, Pan determined that the best explanation for these findings was a loss of
occupational prestige following the influx of women.20

In considering gender dynamics in high-skill occupations, it is useful to consider the subset
of fields requiring a doctoral degree. Analyzing doctoral degrees (PhDs and EdDs) in 202
fields between 1970 and 2002, England et al?! found the proportion of female doctoral
degree recipients in the U.S. rose from 14% to 46%. Despite this large influx of women, the
index of dissimilarity in these fields did not change over this 30-year period?! indicating that
increased academic achievements by women have not yielded increased gender integration
in the workplace. Notably, this study also saw evidence of a tipping phenomenon, finding
that men were deterred from earning a doctoral degree in a field once that field reached a
threshold of 24% women. Interestingly, they found feminization of a field eventually also
deterred women from selecting that degree, but not until the female share reached 38%.
Relevant and perhaps fundamental to these findings is the strong negative correlation
between the extent to which a field is believed to require innate talents, such as brilliance,
and the percentage of women PhDs in that field22 and how early in life these beliefs begin.23

Occupational gender segregation is a major contributor to the gender pay gap, as women are
overrepresented in low-paid occupations and men are overrepresented in highly paid
occupations. Three major theories for this finding have been considered:24 (1) equalizing
differentials, (2) queueing, and (3) devaluation. Equalizing differentials supposes that
women are selecting jobs that require less skill or less human capital due to having other
priorities (e.g., related to children/family) and that these occupations appropriately have
lower wages. However, this does not appear to be the explanation for the pay gap as a
negative relationship between “female share” (the percentage of women in the workforce in
a given occupation) and wages remains even when controlling for family responsibilities
[okay?].24

Queueing theorizes that women are clustered in low-paying occupations due to gender bias
in hiring practices. In this theory, men are favored by all employers and therefore compete
better for higher-paying jobs, leaving lower paid jobs for women. This theory would be
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supported if, in longitudinal data, low wages of an occupation at time point A predicted a
higher female share at later time point B. Conversely, the devaluation theory posits that work
done by women is systematically devalued over time. Longitudinal data showing that earlier
higher female share at time point A predicts lower wages at later time point B (the opposite
of queueing) would support the devaluation theory. In analyzing 50 years of U.S. workforce
data, Levanaon et al?* found brief evidence of queueing in the 1950s, but evidence of
devaluation persisted in every decade betwen1950 and 2000, with each 10% increase in
female share leading to a 0.5%-5% decline in earnings for an occupation.

It is notable that increasing educational attainment does not mitigate the gender pay gap. In
fact, this pay gap is highest among workers with advanced degrees.2> Analysis of workforce
earnings datal8 shows that, at every level of skill, female-predominant occupations (>75%
female) earn less than gender-integrated occupations (25%-75% female), which earn less
than male-predominant occupations (>75% male). The negative impact on salary of
increasing female share is most pronounced in high-skill occupations. The effect is such that
a high-skilled occupation that was 100% female would be predicted to generate 54% of the
mean income of a high-skilled occupation that was 100% male.18 An analysis of hourly
wages by worker gender, skill level, and occupational gender mix showed that both men and
women take a substantial earnings cut by selecting a female-predominant occupation over a
male-predominant occupation of the same skill level. This effect was strongest for high-
skilled men: on average, men who work in high-skilled female-dominant occupations earn
one-third less per hour than men who work in a male-dominant high-skill occupation.l’

The loss of prestige and the decline in earnings that are seen after an influx of women in an
occupation are rooted in gender stereotypes and the social hierarchy in which men are
conferred higher status than women.20 Traits and behaviors stereotypically associated with
men (e.g., strong, independent, competitive) are imbued with higher status than those
associated with women (e.g., warm, kind, helpful).26:27 Status, occupational prestige, and
male gender stereotypes are intertwined. Participants in a study by Cejka and Eagly believed
that male-predominant occupations require stereotypically male attributes for success and
would be more attractive to male applicants, while female-predominant occupations require
stereotypically female attributes and would be most attractive to female applicants.28
Occupations believed to require male attributes for success were also rated higher in prestige
and earnings.28 In another study, positions with identical titles and descriptions in the same
organization were deemed worthy of a higher salary in a male- vs. female-gendered context
(e.g., clerk for hardware vs. clerk for china/crystal).2® At the individual level, multiple
experimental studies have found that male applicants are offered higher salaries than
identically qualified female applicants39:31 and, when asked to give an actual salary to
someone who is “financially very successful,” participants in one study gave a lower dollar
amount to a woman than a man with the same job title.32 It is telling that, after their
transitions, the average earnings for transgender men increase slightly, while those for
transgender women decline by nearly one-third.33
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Specialty Gender Segregation in Medicine

The conclusion that gender parity among medical students signifies impending complete
gender integration of the medical profession would be short-sighted. The same pattern seen
in the workforce as a whole is manifest within medicine, where the male predominance of
the broad occupation of “physician” is dissolving only to reappear at the specialty/
subspecialty level. Reminiscent of the phenomenon of occupational tipping, the earliest
specialties to reach a substantial share of female physicians can now be observed (by
looking at the gender composition of their trainees?) to be swinging beyond the 50% steady
state that would be predicted by the gender mix of medical students. Obstetrics and
gynecology and pediatrics are key examples of this.

To determine the trends in physician specialty gender segregation over time, we calculated
the index of dissimilarity on physician workforce data sets every 3-5 years from 1970 to
2017. In this setting, the index of dissimilarity represents the fraction of female (or male)
physicians that would need to move from a specialty where they are overrepresented to one
in which they are underrepresented for all specialties to have the same gender composition
as the entire physician workforce. All of the data sets were derived from the American
Medical Association (AMA) Physician Masterfile (1970-2003 as published by the
AMA34:35 and 2007-2017 as published by the Association of American Medical
Colleges?36-38)_ Figure 1 shows the results of this analysis mapped onto the female share of
physicians from each year. While a modest decrease in specialty gender segregation was
achieved in the 1970s with the increase in female share from 8% to 12%, no further
integration has been achieved in the past 40 years. This indicates that, while there are more
women in all of the specialties, trainees continue to distribute into the specialties in ways
that reinforce, rather than mitigate, pre-existing gender imbalances. In fact, the specialty
gender segregation of the 2017 trainees (residents and fellows) is nearly identical to that of
the 1980 physician workforce.

Specialty preferences already differ by gender at entry into medical school and persist
throughout training.3? The potential reasons for gender-based differences in specialty choice
echo gender-based preferences in the wider workforce where stereotypical beliefs about the
skills, attributes, and values of men and women subtly shape career “choices.”2240-45 |n
medicine, women are likely to be seen—by themselves and others—as a better fit for
specialties viewed as requiring stereotypically female-gendered attributes like being
nurturing and valuing relationships, while for men this sense of fit occurs for specialties
viewed as requiring stereotypically male-gendered attributes like technical skills and
physical strength. Conversely, the implicit lack of fit for women in male-typed specialties
may incite social penalties against women for violating gendered expectations when they do
choose these specialties.*6-48 Gender-based assumptions also influence availability of
mentoring and role models,*° advice received during career selection,3° the content of
Medical Student Performance Evaluations,>%:51 and the verbal messages given to medical
students about career choice.52
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Impacts of Specialty Gender Segregation

The well documented biases faced by female physicians predict measurable consequences
for a specialty when it becomes female predominant. A number of specialties have reached
the tipping point of approximately 25%-45% female that historically has been associated
with a decline in men entering a field. Some insights can be gleaned from the specialties that
have the highest female share: pediatrics and obstetrics and gynecology. The American
College of Obstetrics and Gynecology identifies this gender shift as a defining feature of
their workforce.>3 It reports that the large increase in female faculty has been associated
with increased representation on clinician-educator, as opposed to research-focused, career
tracks with an attendant to decrease in promotion rates. Both obstetrics and gynecology®3
and pediatrics®* workforce analyses have discussed the impact of the increasing numbers of
part time physicians—who are more likely to be women—on workforce projections.

Analogous to the broader workforce, there is a gender pay gap in medicine that can be
attributed to various factors, which generally break down into (1) specialty, (2) other work
factors (hours worked, number and type of patient encounters, procedures done, practice
type/location, payer mix, etc.), and (3) the “unexplained” gap that remains after controlling
for specialty and work factors and is presumed to be attributable to gender bias. The
unexplained gender pay gap in medicine has been documented many times with a wide
range of estimates and in a variety of subgroups of physicians.8:55-59 A recent large study of
academic physicians found an unexplained gender pay gap of $20,000 per year.50 Gender-
based pay inequities have been demonstrated even at the level of department chair.5

Earnings vary widely among medical specialties, with the highest paid specialties earning 3
times what the lowest paid specialties earn.52 As is seen in the workforce as a whole, women
are disproportionately clustered in the lower-earning specialties. Figure 2 shows the
relationship between the female share of each specialty? and its salary (as published by
Doximity52 in 2015). We found a strong negative correlation between the presence of female
physicians in a specialty and its salary (rs=-0.798, P <.001), with gender composition
explaining 64% of the variation in salary among the medical specialties.

As the medical profession recapitulates many of the gendered features of the workforce at
large, it is worthwhile to consider whether the same forces may explain why female
physicians are clustered in lower-paid specialties. Equalizing differentials does not seem
likely, as pediatrics and obstetrics and gynecology do not represent career paths that require
distinctly less human capital or that carry unusually family-friendly or predictable work
hours. In fact, women were not found to be overrepresented in specialties that are known for
more controllable hours.39 In terms of queueing, analysis of salaries and female share of 5
major specialties in 1975 (general practice, pediatrics, internal medicine, general surgery,
and obstetrics and gynecology) does not show any apparent correlation between earnings®3
and female share.34 Specifically, in 1975, the female share was highest in pediatrics (23%),
which was the second-lowest earner, but the female share was fairly similar in the lowest-
earning specialty (general practice at 5%), the mid-earner (internal medicine at 8%), and the
highest earner (obstetrics and gynecology, also at 8%), suggesting that women were not
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disproportionally shuttled early on into the lowest-paid specialties due to residency selection
bias.

Evidence for devaluation would require reliable longitudinal salary data sets for the medical
specialties spanning decades. Nonetheless, some trends can be identified comparing older
published salary data® to online salary reports such as Medscape’s Physician Compensation
Report® for the most female-predominant and male-predominant specialties?-34 (Figure 3).
Doing so reveals that the most female-predominant specialty, pediatrics, earned 93% of the
average physician salary in 197553 when it was 22% female, but earned only 71% of the
median physician salary in 201754 when it was 63% female. Conversely, the most male-
predominant specialty, orthopedic surgery, earned 160% of the average physician salary in
the mid 1980s%3 when it was 2% female and earned 180% the average physician salary in
201754 at 5% female. The decline in salary with a substantial influx of women seen in
pediatrics (and not seen in orthopedic surgery, where the female share remains quite small)
is consistent with devaluation theory but, given the differences in the clinical activities of
these two specialties and the outsized relative value given to procedures, other factors may
explain this finding.

Obstetrics and gynecology and urology may offer a more equivalent comparison. The
salaries in obstetrics and gynecology were 20%-25% higher than the mean physician salary
in the mid-1970s and 1980s%3 when the female share was 8% and 18%, respectively.
However, by 2017 with a female share of 57%, an obstetrician/gynecologist became an
average physician earner.%* In contrast, urology, earned 123% of the average physician
salary in the mid-1980s83 when it was 1% female and 125% of the average salary in 201764
when the female share rose but was still low at 9%.

The approximately 20% decline in salary relative to the average physician seen in the 2 most
female-predominant specialties, pediatrics and obstetrics and gynecology, over the past 4
decades equates to approximately $60,000/year in lost earnings for the physicians in those
specialties in 2017. This estimate dwarfs published estimates of the “unexplained” (within-
specialty) gender pay gap in medicine, in some cases several times over. This form of
gender-based salary inequity affects all genders in a specialty. If this finding is explained by
devaluation, one must conclude that (1) all studies that control for specialty are substantially
underestimating the effect of gender bias on physician salaries, and (2) use of specialty-
specific national averages to determine individual salaries serves to propagate gender-based
salary inequity and is no longer justifiable.

Gender stereotypes can contribute to falling salaries as female share increases in a number of
subtle ways. For example, calculation of RVUs, which form part of physician compensation,
includes physicians’ responses to surveys about time and effort. As a specialty becomes
female-predominant it is relevant that women are socialized to be modest and pay a price for
violating this expectation.65:66 These prescriptive gender norms may lead women physicians
to underestimate their actual ability and effort in such surveys®7:68 and might account for the
dramatic RVU reduction by the Center for Medicare and Medicaid Services for several
gynecological procedures that occurred in 2015.59
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Addressing Specialty Gender Bias Requires Systemic Change

While excellent progress has been made in graduating equal numbers of men and women
from medical school, no progress has been made in gender segregation at the specialty level
over the past 40 years. Efforts toward improving diversity and representation have focused
on recruiting women into specialties where they are underrepresented, but less focus has
been given to ensuring that men continue to pursue the specialties where women have
already achieved equitable representation. The decline in male entry into these specialties is
consistent with the phenomenon of tipping.

It cannot bode well for any specialty’s future to experience a significant drop in interest from
half of the applicant pool. This is especially true if the remaining entrants are less likely to
advance in academic ranks or rise to leadership positions, and are more likely to experience
microaggressions and harassment, face biased expectations in clinical metrics, and have
higher risk of burnout. Unless these biases dissipate, this picture will describe 70% or more
of the future physician workforce of several specialties/subspecialties, including pediatrics,
obstetrics and gynecology, allergy and immunology, and endocrinology. In addition, the
effect of devaluation seen in the workforce as a whole—and strongly implied in available
salary data in medicine—would predict unfavorable salary trends in these specialties. While
both men and women rate financial factors quite low in specialty choice, men are still more
likely than women to give it high importance.”® This has the potential to create a vicious
cycle where declining prestige and sinking salaries due to the increasing female share and
devaluation make it increasingly challenging to recruit male trainees into these specialties.
According to data from the Electronic Residency Application Service, endocrinology—the
only medical subspecialty to report a /ower median salary than general internal medicine on
the 2018 Medscape Physician Compensation Survey®*—has clear evidence of a decline in
interest, with a 12% decrease in female applicants coinciding with a precipitous 43%
decrease in male applicants between 2010 and 2014.71

There are two general solutions to this issue we have raised: (1) eliminate gender segregation
so that gender bias is equitably shared across specialties, and/or (2) eliminate gender bias so
that female predominance is not a liability. Although specific interventions need to be
studied, to achieve the former, some recommendations can be extrapolated from research
aimed at recruiting more women into male-predominant fields. High visibility of role
models and availability of mentors of both genders in all specialties will be important.
Female-predominant specialties should ensure that faculty sponsors of medical student
specialty interest groups include male residents/fellows and male faculty. Focusing on
communal aspects of fields in science and engineering has been used to enhance the interest
of girls and women in male predominant fields.4042.72 |n a similar vein, female-predominant
specialties could emphasize the more stereotypically male aspects of their fields. This might
include showcasing images of male physicians, emphasizing the need for technical skills,
and highlighting opportunities for entrepreneurship and leadership.’3 Infusion of male-typed
words like “challenge,” “independence,” “risk-taking,” and “competitive” that might
encourage a sense of fit for male applicants in descriptions of residencies and of the
specialty could be tried.”*7> These interventions should increase the chances that interested
male students can envision themselves in the specialty and continue to view that option as
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viable.#041 However, the challenges described by men in obstetrics and gynecology 8-/
suggest that patient expectations and biases may discourage men from entering these fields
and will also need to be addressed. Drawing from research on social persuasion, one
potential strategy is for clinics to consider posting social norming statements such as “the
vast majority of patients in our clinic appreciate access to male and female providers” (or
“providers from across the gender spectrum”). /8.7 Importantly, as long the strong
correlation between gender composition and earning potential exists, financial factors will
continue to influence specialty choice in a way that will be difficult to overcome. Although
this is likely only one contributor, professional organizations could educate their members
on the process of RVU generation and encourage female members to eschew overly modest
responses that might negatively impact RVU determinations.

Others have written extensively on strategies to minimize gender bias.154480.81 Thjs s
fundamental to the issue since gender “tipping” is driven by the perception of women having
lower status than men. If the conflation of gender and status could be eliminated, this would
very likely decrease gender segregation itself. It would also eliminate the impact of
devaluation on salaries and the negative role the lower salaries play in recruitment.

Both of these approaches are unlikely to yield rapid progress because they require cultural
transformation of existing gender norms which are ubiquitous, continually reinforced, and
have shown relatively little change over decades.26 In the meantime, specialties are
struggling. Health systems need to recognize the burden of gender bias on increasingly
female-predominant specialties. The greater time demands placed on female physicians by
patients must be accounted for in compensation plans and/or workload expectations.
Correcting the global devaluation of the work of female-predominant specialties is more
challenging, but systematically raising the reimbursement for cognitive activities (Evaluation
and Management codes) and procedures performed on women82 and children would go a
long way to close these between-specialty compensation inequities that are mostly explained
by physician gender.

Obstetrics and gynecology and endocrinology are examples of specialties that are rapidly
increasing in female share and already known to face workforce shortages.53:83 These
specialties, among others, will be disproportionately affected by ongoing issues of gender
bias in medicine as they tip toward female-predominant professions. The time is now for the
medical community to make gender equity a top priority: for female physicians at large, for
the specialties that now hinge on the success of their female workforce and—maost important
—for the patients who depend on these specialties for care.
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Figurel.
The increasing female share of the U.S. physician workforce from 1970-20172:34:36-38,59 jg

shown in the light gray bars (the final dark gray bar indicates data on Accreditation Council
on Graduate Medical Education-accredited residency and fellowship programs in 20172).
The line indicates the specialty gender segregation, as measured by the index of dissimilarity
(the percent of female workers that would need to change occupations in order for men and
women to be equitably represented in all occupations), for each of these years. Despite the
increase in female physicians (bars) there has been no decrease in gender segregation since
1980.
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The published salaries of each medical specialty plotted against the female share of the
specialty, showing a strong negative Spearman’s correlation with female share explaining
64% of the variation in salaries (rs=-0.798, P <.001).
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The dark bars show the average salary for each specialty normalized to the median physician
salary at the time points indicated. The female share of each specialty at each time point is
indicated by the gray line. The two specialties with a higher female share (left side) have
demonstrated a greater than 20% decline in earnings relative to the median physician salary,

whereas the 2 specialties with minimal female share (right side) have held steady or

increased.
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