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BACKGROUND: Prior studies have demonstrated the im-
portance of diversity amongphysicians. Identifying trends
in diversity within the most competitive internal medicine
(IM) fellowships can guide focused efforts to address bar-
riers to equal representation.
OBJECTIVE: To examine the racial and gender composi-
tion of resident applicants and accepted fellows to the top
five most competitive IM specialties.
DESIGN: Survey data from the AAMC, JAMA, and NRMP
were obtained. Fisher’s exact tests were conducted to
compare differences in representation between fellows in
the most competitive specialties, resident applicants into
those specialties, and categorical IM residents. Linear re-
gression was used to analyze trends within each group.
PARTICIPANTS: Categorical IM residents and fellows at
ACGME-accredited M.D. programs in the USA.
MAINMEASURES: Proportion of each population by gen-
der and race/ethnicity
KEY RESULTS: Women saw an increase in representation
among accepted fellows to the most competitive IM fellow-
ships from 2008 to 2013 (+ 4.4%, p < 0.011), but the trend
has since plateaued at a level (34%) significantly lower than
their representation among IM residents (43%, p < 0.001).
Black representation among accepted fellows (4.6%) has
been increasing from 2008 to 2018 (+ 1.2%, p = 0.001), but
is still significantly lower than their representation among
IM residents (5.6%, p < 0.001). Hispanic resident applicant
and fellow representation have seen minimal change.
CONCLUSION:Despite trends towards better representa-
tion among women and underrepresented minorities
(URMs) among fellows in themost competitive IM special-
ties from 2008 to 2013, there has been a stagnation in
both gender and racial diversity over the past 5 years.
Further efforts must be undertaken to address barriers
to entry and advocate for better representation of women
and URMs in fellowship programs.
KEY WORDS: diversity; medical education; fellowship; residents; medical

students.
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BACKGROUND

In the face of an increasingly diverse population in the USA,
the physician workforce has failed to adapt. While racial and
gender diversity among medical school graduates has in-
creased since 1975, this trend has plateaued from 2012 on-
wards with underrepresented racial minorities (URMs) repre-
senting less than one-quarter of the annual pool of graduates.1

This is further compounded by a stark decrease in the percent-
age of full-time faculty positions and department chairs within
academic medicine held by racial and gender minorities.2

Numerous studies have demonstrated racial inequalities in
health care in the USA. And while the causes of these dispar-
ities are complex, there is significant evidence that racial bias
in the healthcare system is a major factor. For example, Black
patients with Black physicians reported higher levels of trust
in their physicians and increased utilization of routine check-
ups, mammograms, and other preventive care services.3 Sim-
ilarly, Black and Hispanic patients with racially concordant
providers reported high rates of excellent care, preventive care
utilization, and greater overall satisfaction.4

While these findings are not meant to argue for medical
segregation or minimize the efforts of non-minority physicians
who support URMs, it is increasingly clear that there is a large
unfilled need for minority physicians in the workforce.5, 6

Despite support for workforce diversification from the
AAMC and Institute of Medicine, there has been little im-
provement in representation across the pipeline,7 indicating a
need to examine and address barriers within the training
process.
Internal medicine (IM) continues to establish itself as one of

the most popular fields for graduating medical students. In
2019 alone, over 20% of all residency applicants applied to
categorical postgraduate year 1 (PGY1) positions offered in
IM.8 Furthermore, over two-thirds of PGY3 categorical resi-
dents annually apply to fellowships as a result of increasing
interest in specialized medicine.9 Efforts have been made by
leaders in IM to address the gap in representation at multiple
levels of recruitment.10, 11 However, racial and gender dispar-
ity remains apparent among physicians in fields such as gas-
troenterology, cardiology, and critical care medicine.12–14

While there have been many studies observing gender and
racial disparities within medicine, to date no study has
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compared these trends among resident applicants to fellowship
and accepted fellows within IM specialties. Thus, the purpose
of our study was to examine the racial and gender composition
of applicants and accepted fellows to the top five most com-
petitive IM specialties.

METHODS

Data regarding the 2018 fellowship match for IM specialties
were obtained from the National Residency Matching Program
(NRMP). The five most competitive specialties, defined as hav-
ing the greatest number of applicants for each filled fellow
position, were selected for further analysis. In order, the five
most competitive fellowships wereGastroenterology (GI), Rheu-
matology (RHEUM), Cardiovascular Diseases (CVD), Pulmo-
nary Disease and Critical Care Medicine (PCCM), and Hema-
tology and Oncology (HEME). Aggregated specialty data were
obtained from the Association of American Medical Colleges’
(AAMC) Electronic Residency Application Services (ERAS)
from 2007 to 2018 for each of the five specialties.15 Data
obtained included a breakdown of applicants to each Accredita-
tion Council for Graduate Medical Education (ACGME) fellow-
ship program by gender and race/ethnicity. Corresponding data
for residents applying into these specialties were obtained from
the Journal of the AmericanMedical Association (JAMA) Grad-
uate Medical Education annual reports.16–25 Corresponding data
for accepted IM residents were also obtained from JAMA.
Variables included gender and race/ethnicity.
Groups analyzed included self-identified Black, Hispanic,

and female residents, and fellows as these groups have histor-
ically been racial, ethnic, and gender minorities in medicine.
Analysis was performed separately for each specialty, and

also at an aggregate level for all five specialties combined.
Binomial distribution analysis was used to assess the minority
subgroup representation among resident applicants compared
with the corresponding representation among fellows. Two-
tailed Fisher’s exact tests were performed between resident
applicants and corresponding fellows for each minority sub-
group within each specialty for every year from 2008 to 2018.
Comparisons were set up with the null hypothesis indicating the
fellow representation was significantly different from the resi-
dent applicant representation. The proportions of resident appli-
cants and fellows in each specialty were plotted by race and
gender from 2008 to 2018. Linear regressions were performed
for resident applicants and fellows, and best fit trendlines with
95% confidence bands were plotted for each specialty.
Statistical analysis was conducted using RStudio (RStudio,

Boston, MA). This study was IRB exempt.

RESULTS

The data were analyzed by combining the top five most
competitive specialties (GI, RHEUM, CVD, PCCM, HEME)
to examine overall trends across these selective specialties.

Gender Analysis

Female resident applicants and fellows in the most competitive
IM specialties made up 37.5% and 36.2% of each group
respectively in 2018 (Table 1; Fig. 1). The overall female
proportion of fellows significantly increased from 2008 to
2018 at a rate of 0.3% per year (p trend = 0.02). However,
most of this increase occurred between 2008 and 2013, at a
rate of 0.9% per year (p trend = 0.007). From 2014 to 2018,
female representation plateaued, with no significant change in
the overall female proportion of fellows during this time (p
trend = 0.15). Furthermore, from 2008 to 2018, there was no
significant change in the overall female proportion of resident
applicants (p trend = 0.98) (Fig. 2). Female representation
decreased when moving from IM residency to fellowship in
the most competitive fields (p < 0.001) across the same time
period (Fig. 3).

Race and Ethnicity Analysis

The overall proportion of Black fellows significantly increased
from 2008 to 2018 at a rate of 0.12% per year (p trend =
0.001). However, despite this increase, the proportion of Black
fellows was significantly lower than that of applicants for
every year from 2008 to 2016 (p < 0.035 for each year) and
was only similar in 2017 and 2018 (Fig. 2). The overall
proportion of Black resident applicants decreased significantly
from 2014 to 2018, at a rate of 0.3% per year (p trend = 0.01).
Our findings indicate that, similar to the female medical pop-
ulation, Black representation decreased whenmoving from IM
residency to fellowship in the most competitive fields (p <
0.001) across the same time period (Fig. 3).
The overall Hispanic proportion of resident applicants and

fellows decreased from 2014 to 2018 at a rate of 0.13% (p
trend = 0.11) and 0.24% (p trend = 0.04) per year respectively.
Despite this decrease, the proportion of Hispanic fellows was
significantly higher than that of applicants for every year from
2010 to 2018 (p < 0.01 for each year) (Fig. 2). Our findings
also indicate that Hispanic representation decreased when
moving from IM residency to fellowship in the most compet-
itive fields (p < 0.001) (Fig. 3). However, Hispanics made up a
greater proportion of fellows in the most competitive fields
(6.2–7.8%) as compared with applicants to those fields across
the same time period (5.2–6.5%, p < 0.001) (Fig. 2).

Analysis by Specialty
Gastroenterology. The female proportion of GI fellows
significantly increased from 2008 to 2018 (p trend = 0.007).
However, most of this increase occurred between 2008 and
2013 (p trend = 0.008). Since then, female representation has
significantly decreased from 2014 to 2018 (p trend = 0.006).
The Black proportion of fellows significantly increased from
2008 to 2018 (p trend = 0.001). There were no significant
trends over time or differences between the proportions of
Hispanic applicants and fellows from 2008 to 2018. Despite
this , females and Hispanics in 2018 were each
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underrepresented as a percentage of GI fellows (F 33.6%; H
6.6%) as compared with the percentage of categorical internal
medicine residents (F 42.8%, p < 0.001; H 7.5%, p < 0.001).

Rheumatology. There were no significant trends over time or
differences between the proportions of female, Black, or
Hispanic applicants and fellows from 2008 to 2018. The

Fig. 1 Female, Black, and Hispanic representation at each stage of training from categorical internal medicine residents to resident applicants to
fellows in the top 5 most competitive IM specialties in 2017. All groups continue to face decreasing representation when moving from IM

residency to fellowship in the most competitive fields.

Table 1 Aggregate Minority Representation Among Resident Applicants and Accepted Fellows to the Top Five Most Competitive IM
Fellowships

Resident applicants* Fellows* p value

Female 2008 31.6% (1429/4518) 29.9% (1961/6568) 0.049
2009 32.6% (1455/4466) 31.2% (2121/6808) 0.116
2010 34.2% (1496/4374) 32.8% (2240/6831) 0.124
2011 33.8% (1475/4367) 33.4% (2344/7009) 0.071
2013 33.6% (1457/4342) 34.3% (2513/7316) 0.385
2014 31.7% (1334/4213) 34.2% (2569/7503) 0.005
2015 31.1% (1348/4338) 33.7% (2557/7595) 0.015
2016 31.1% (1340/4312) 33.5% (2559/7649) 0.022
2017 34.5% (1515/4397) 32.9% (2583/7856) 0.019
2018 34.4% (1638/4760) 33.5% (2723/8133) 0.073

Black 2008 4.8% (219/4518) 3.4% (223/6568) < 0.001
2009 4.9% (217/4466) 4.0% (270/6808) 0.035
2010 5.1% (224/4374) 3.8% (261/6831) < 0.001
2011 5.4% (236/4367) 3.8% (268/7009) < 0.001
2013 5.8% (252/4342) 4.5% (330/7316) < 0.001
2014 6.4% (212/4213) 4.7% (352/7503) < 0.001
2015 6.2% (216/4338) 4.5% (339/7595) < 0.001
2016 5.7% (201/4312) 4.7% (360/7649) 0.012
2017 5.2% (186/4397) 4.7% (367/7856) 0.191
2018 5.3% (205/4760) 4.6% (376/8133) 0.115

Hispanic 2008 5.8% (260/4518) 6.2% (410/6568) 0.318
2009 6.5% (290/4466) 7.4% (505/6808) 0.064
2010 6.3% (274/4374) 7.7% (525/6831) 0.005
2011 5.9% (258/4367) 7.6% (535/7009) < 0.001
2013 5.9% (257/4342) 7.7% (560/7316) 0.006
2014 5.7% (189/3330) 7.1% (530/7503) < 0.001
2015 5.9% (205/3491) 7.2% (545/7595) < 0.001
2016 5.8% (204/3508) 6.7% (511/7649) < 0.001
2017 5.6% (199/3559) 6.6% (515/7856) < 0.001
2018 5.2% (198/3840) 6.2% (508/8133) < 0.001

*“Resident applicants” refers to all categorical internal medicine residents applying to the top 5 most competitive internal medicine fellowships.
“Fellows” refers to all fellows within the top 5 most competitive internal medicine fellowships
P <0.05 represents significantly different representation between resident applicants to and fellows among the top 5 most competitive internal medicine
fellowships for each respective race and year
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proportion of females among RHEUM fellows (60.8%) in
2018 was significantly higher than among categorical
internal medicine residents (42.8%, p < 0.001).

Cardiovascular Disease. The female proportion of CVD
fellows significantly increased from 2008 to 2018 (p trend =
0.03). There was no significant difference between the

proportion of females among resident applicants and fellows
from 2008 to 2016, and 2018. The proportion of Black CVD
fellows significantly increased from 2008 to 2018 (p trend =
0.02). Of note, there was no significant difference between the
proportion of Black resident CVD applicants and fellows from
2008 to 2018. Female and Hispanic representation in 2018
was significantly lower among CVD fellows (F 22.9%; H

Fig. 2 Female (a), Black (b), and Hispanic (c) representation at each stage of training from internal medicine residents to fellows in the top 5
most competitive IM specialties from 2008 to 2018. The data show a plateau in resident applicants to fellowships and fellows among all three

groups from 2014 to 2018 at levels of representation lower than at the categorical IM residency level.
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6.4%) than among categorical internal medicine residents (F
42.8%, p < 0.001; H 7.5%, p < 0.001).

Pulmonary Disease and Critical Care Medicine. The
proportion of female PCCM fellows significantly increased
from 2008 to 2018 (p trend = 0.02). However, most of this
increase occurred between 2008 and 2013 (p trend = 0.005).
Since then, female representation has plateaued from 2014 to
2018. The proportion of Black PCCM fellows significantly
increased from 2008 to 2018 (p < 0.001). The proportion of
Black PCCM applicants significantly decreased from 2014 to
2018 (p trend = 0.02). The proportion of Hispanic PCCM
applicants and fellows significantly decreased from 2008 to
2018 (p trend = 0.001 and 0.03, respectively). Female, Black,
and Hispanic representation in 2018 was significantly lower
among PCCM fellows (F 33.0%; AA 4.1%; H 6.2%) than
among categorical internal medicine residents (F 42.8%, p <
0.001; AA 5.6%, p < 0.001; H 7.5%, p < 0.001).

Hematology and Oncology. There were no significant trends
over time or differences between the proportion of female
applicants and female HEME fellows from 2008 to 2018.
The proportion of Black resident applicants significantly
increased from 2008 to 2018 (p trend = 0.008). There were
no significant trends over time or differences between the
proportions of Hispanic HEME applicants and fellows from
2008 to 2018. Representation of Blacks and Hispanics in 2018
was significantly lower among HEME fellows (AA 3.8%; H
5.4%) than among categorical internal medicine residents (AA
5.6%, p < 0.001; H 7.5%, p < 0.001).

DISCUSSION

Increasing racial, ethnic, and gender diversity in training pro-
grams is essential for addressing health disparities, improving
physician distribution, and providing optimal care to an in-
creasingly diverse patient population.5, 26–28 Yet, our findings

indicate that women and URMs decrease in representation
when moving from medical school to IM residency to fellow-
ship programs in the most competitive specialties. Addition-
ally, while the overall trends suggest increasing representation
of these groups in fellowship programs, further scrutiny indi-
cates a lack of progress within recent years.
We found that women and URMs were significantly under-

represented as both resident applicants and accepted fellows
when compared with IM residents. While we observed an
overall increase in the proportion of female fellows between
2008 and 2018, suggesting a shift toward better representation,
almost all of this was achieved from 2008 to 2013, with no
significant uptrend from 2014 to 2018. This plateau is
concerning, as the representation of women in these fellow-
ship programs between these years is still markedly lower than
the proportion of female IM residents. We observed similar
trends with Black fellows from 2008 to 2018, with signifi-
cantly lower representation among fellows as compared with
IM residents. Of note, the proportion of Black and Hispanic
applicants to these fellowships dropped significantly after
2014 despite an increase in fourth-year medical students from
these groups applying into categorical IM residency programs.
These trends highlight a need to understand factors beyond the
medical school level that influence choice of specialty and
barriers that prevent women and URMs from applying and
being accepted into the most competitive fellowships.

Barriers to Diversity

One potential barrier to increasing diversity within these spe-
cialties is a lack of role models within the field.29 Historically,
leadership positions within these fields have been predomi-
nantly male and white.30, 31 In fact, only 4% of full-time
faculty physicians identify themselves as either female or
URM, and only 3% of department chairs are women of color.2

This unfortunate underrepresentation among leadership in
historically male-dominated fields may explain the decreased
number of overall applicants. However, in addition to

Fig. 3 Female, Black, and Hispanic representation from categorical IM residents to accepted fellows in the top 5 most competitive IM specialties
broken down by fellowship for 2017. Dotted line indicates representation at the IM resident level. *Significantly lower representation than at

the IM resident level (p < 0.05).
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advocating for representation of women and URMs in mentor
roles, it is also important to ensure mentees are comfortable
seeking mentorship from those of other genders and racial
backgrounds, to more quickly bridge this gap. Furthermore,
existing underrepresentation may further disincentivize future
applicants,13 making it more difficult to break the cycle of
certain fields being “male” or “non-minority” fields. Further
research must be conducted on the effects pigeonholing may
have in limiting diversity.
Implicit biases may also explain the decreasing representa-

tion of women and URMs from medical school through fel-
lowship. An analysis of medical student performance evalua-
tions (MSPE) for residency applications revealed discrepan-
cies in the words used to describe equally performing students
of different genders and races/ethnicities.32 Black applicants
were more likely to be described as “competent,” while White
colleagues were more often described as “standouts,” “excep-
tional,” and “best.” This pattern of racial and gender bias in
trainee assessment continues in residency, with female resi-
dents more often described using nurturing keywords rather
than those characterizing clinical acumen and given lower
levels than male residents in ACGME Milestone–based
assessments.32, 33 The impact of these biases likely extends
into the fellowship admission process, contributing to the
observed representation gap between resident applicants and
accepted fellows. In addition to being subject to implicit
biases, URMs in medicine are disproportionately subject to
microaggressions in the workplace, assumptions of lower
status, and unfairly tasked as race/ethnicity ambassadors.29

Continued exposure to such microaggressions and implicit
and explicit biases may motivate females and URMs to pursue
historically better represented and concurrently less competi-
tive and lower paying fields.
Adding to the problem, competitive specialties by nature

have appeared less amenable to maintaining a work-life bal-
ance for both fellows and practicing physicians. On average,
physicians in these fields may work upwards of 60 clinical
hours a week, not including the time required for administra-
tive and academic responsibilities.13, 14, 31 Therefore, it is
understandable that balancing work and personal/family re-
sponsibilities can be difficult, especially since these responsi-
bilities regrettably tend to fall disproportionately on women.
Compared with male physicians, female physicians are signif-
icantly more likely to have partners who were employed full-
time.34 It is not surprising, then, that a majority of female
physicians report switching to part-time or considering part-
time work within 6 years of completing medical training.35 As
a result, specialties that have a better perceived work-life
balance have more equal representation among applicants
and accepted fellows.36

Competitive specialties have frequently acknowledged the
problem of decreased diversity and are starting to implement
multiple initiatives to increase representation, including work-
shops and committees designed to improve bias literacy and
equality within academia and clinical practice.12, 37–39 An

analysis of the efficacy of bias literacy workshops for univer-
sity faculty demonstrated increased gender-based bias aware-
ness among participants and changes in behaviors following
the workshop.40 Based on this study, the University of
Wisconsin-Madison launched the Bias Reduction in Internal
Medicine initiative, a 3-h workshop and modules, to reduce
stereotype-based bias and promote workforce diversity using
targeted educational interventions.41 While these first steps
may lead to improved representation, our data show a more
recent stagnation in both gender and racial diversity at the
fellowship level relative to internal medicine residency and
medical school. Although it is unclear why this stagnation
occurred from 2014 to 2018, it demonstrates that current
efforts have not yet translated into meaningful increases in
diversity at the fellowship level.
To be most effective, these changes must start at the highest

of levels. By ensuring better representation of women and
URMs in academic faculty positions and leadership within
professional societies, future physicians will no longer face the
dearth of mentors present today. At the individual practice
level, policies must be enacted to increase support for work-
family balance, including mindful scheduling of conferences
and career development opportunities. At the fellowship ap-
plication level, removing all gender and racial/ethnic identi-
fiers along with the removal of photos may help mitigate the
influence of implicit biases. Further studies examining the
effects of these proposed changes and the many ongoing
interventions may provide insight into how we can best in-
crease diversity within the most competitive IM specialties.

Study Limitations

There are several limitations to our study. First, the data
obtained are self-reported and may not accurately reflect the
actual composition of residents and fellows. However, the
AAMC provides the most comprehensive data to date. Sec-
ond, there is no IM fellowship applicant data available for
2012 (Table 2), as this was the year the task force of the
Alliance for Academic IM changed the IM fellowship timeline
from an 18-month cycle to a 12-month cycle. Third, prior to
2013, the AAMC provided self-reported demographic data for
all applicants regardless of citizenship status, and race and
ethnicity were asked as separate questions. This changed in
2014, when the AAMC began to release demographic data for
only US citizens and permanent residents and included His-
panic as a race rather than ethnicity.15 This change in reporting
method may slightly affect proportions of applicants from
each race, but primarily affected the proportion of Asian
applicants, who were excluded from our analysis.

CONCLUSION

Despite trends towards better representation among women
and URMs among fellows in the most competitive IM spe-
cialties from 2008 to 2013, there has been a recent stagnation
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in both gender and racial diversity over the past 5 years. Our
findings suggest that women and URMs continue to face
significant barriers resulting in decreasing representation when
moving from IM residency to fellowship in the most compet-
itive fields. Further research and efforts must be undertaken to
address barriers to entry and to advocate for better representa-
tion of women and URMs. Finally, we must re-examine these
data over time to ensure we continue on the path to equity.
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