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Trends in Diversity in Integrated
Cardiothoracic Surgery Residencies
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Robert Higgins, MD, Xiaoqin Tang, PhD, and Ikenna Okereke, MD

School of Medicine, University of Texas Medical Branch, Galveston, Texas; Department of Surgery, Johns Hopkins
University, Baltimore, Maryland; Department of Cardiothoracic Surgery, Stanford University, Palo Alto, California;
Department of Surgery, University of Texas Medical Branch, Galveston, Texas; Mass General Brigham, Boston,
Massachusetts; Department of Public Health Sciences, Henry Ford Health System, Detroit, Michigan, and Department
of Surgery, Henry Ford Health System, Detroit, Michigan

ABSTRACT

BACKGROUND Integrated cardiothoracic surgery residencies began 2006 to address workforce shortages in cardio-

thoracic surgery. As more attention has been given to racial and gender disparities, our goal was to examine trends in

diversity among integrated cardiothoracic residents.

METHODS All US accredited integrated cardiothoracic programs that had accepted residents through 2020 were

included. A resident list was collected through online websites and direct institutional contact. Gender, race, and year of

entry were recorded. Linear regression models were used to evaluate racial and gender trends over time.

RESULTS From 2006 through 2020, 321 residents were accepted into integrated cardiothoracic training programs. Men

comprised 72% (232/321) of the cohort. The racial distribution was 66.4% White (213/321), 26.2% Asian (84/321), 5.3%

Hispanic (17/321), and 2.2% African American (7/321). Over the study period the time slope for Whites was –2.95 (P <

.01), indicating an approximately 3% decrease each year. The time slope for Asians was 1.60 (P < .01), whereas the time

slope did not change significantly for African Americans (0.10, P [ .94) or Hispanics (0.13, P [ .91). Adjusting for the

number of integrated programs each year as a covariate did not change trends for any race. The time slope did not

change significantly over the time period for men (–0.25, P [ .71).

CONCLUSIONS Gender and racial diversity have not improved over time in integrated cardiothoracic residencies. In-

stitutions should strive to recruit medical students from underrepresented backgrounds and increase their focus on

gender diversity.

(Ann Thorac Surg 2022;-:---)

ª 2022 by The Society of Thoracic Surgeons

I ntegrated cardiothoracic surgery residencies began
2006 to create a focused training pathway to train
future cardiothoracic surgeons.1 In the traditional

pathway trainees complete a general surgery residency
followed by 2 or 3 years of cardiothoracic training. In in-
tegrated programs residents complete 6 years of com-
bined general surgery and cardiothoracic clinical
training. In some programs an additional 2 years after
the second or third year is allotted for dedicated research
or to pursue a professional degree. The number of US
accredited integrated programs has gradually increased
to 35 as of 2021.

Previous studies have highlighted a lack of diversity
among surgical trainees.2-6 The benefits of diversity in
medicine and medical training are numerous, including

increased productivity, increased creativity, and a better
ability to relate to a broader segment of the population.7,8

In addition medical students of all races reported an
improved educational experience as the level of diversity
increased in their student body.9 The level of gender and
racial diversity has improved over time in surgical resi-
dencies, but there is still a considerable diversity gap.10

Although prior literature has examined traditional
cardiothoracic programs,11 no studies have investigated
the level of gender and racial diversity among integrated
cardiothoracic trainees. Our goal was to study the level
of diversity among entering integrated cardiothoracic
residents and to compare diversity in integrated
cardiothoracic programs with other surgical service
lines.
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MATERIAL AND METHODS

All US integrated cardiothoracic surgery trainees who
had begun their residencies were included in the study.
All trainees who had entered from the first year of in-
tegrated cardiothoracic programs in 2006 until 2020
were included. A list of all trainees was obtained through
residency websites, program directors, and direct con-
tact with different institutions. Initially each program’s
public website was reviewed to get a list of trainees at
that program over time. When trainee information was
not complete or available online, the program director or
member of that program was contacted directly for the
trainee information. Contact occurred through phone
calls and emails. Institutional review board approval for
this study was obtained before performing the online
search or contacting any program directly.

Gender, race, and year of entry were obtained for
each trainee. To categorize race we used the “Standards
for maintaining, collecting and presenting federal data

on race and ethnicity” by the Office of Civil Rights and
the US Department of the Interior.12 Race was assigned
based on review of the website or directly from infor-
mation from the institutions. To compare integrated
cardiothoracic programs with other types of surgery
residencies, data about racial and gender trends were
obtained from the Accreditation Council for Graduate
Medical Education and the Graduate Medical Education
Data Resource Book.13 Applicant information was ob-
tained from the Association of American Medical Col-
leges and Electronic Residency Application Service.

Linear regression models were used to evaluate time
trends for each gender and racial group. These models
determined the direction, magnitude, and significance
of the changes in percentages over time. An increase was
denoted statistically by a significant positive change and
a decrease by a negative annual change. Otherwise the
trend was considered stable. Because the number of
institutions changed over time as new programs were
approved, an additional linear regression analysis was
performed using the number of institutions in a partic-
ular year as a time-varying covariate.

All statistical tests were 2-sided and with a signifi-
cance of P � .05. All analyses were performed using R
4.0 (R Foundation for Statistical Computing, Vienna,
Austria).

RESULTS

RESIDENTS. From 2006 through 2020, 321 integrated
cardiothoracic residents were accepted and began
training at 27 different institutions. Demographic data
for the entire cohort of integrated cardiothoracic resi-
dents who began at a program is shown in Table 1. Male
residents comprised 72% (232/321) of the cohort. The
racial distribution was 66.4% White (213/321), 26.2%
Asian (84/321), 5.3% Hispanic (17/321), and 2.2% African
American (7/321).

GENDER DIVERSITY OVER TIME. The percentage of male
integrated cardiothoracic residents ranged from 50% to
100% over time. Over the entire study period the time
slope for men was –0.25, indicating a nonsignificant
0.25% decrease in percentage of male integrated resi-
dents each year (P ¼ .71) (Figure 1). When adjusting for
the number of institutions for each particular year as a
covariate, there was still no significant change in male
percentage.

RACIAL DIVERSITY OVER TIME. The overall percentage of
non-White integrated cardiothoracic residents each year
ranged from 0 to 53% (Figure 2). The percentage of
integrated residents in an individual year never rose
above 11% for Hispanics or 6% for African Americans.
Over the entire study period the time slope for White
integrated residents was –2.95% each year (P <0.01)

TABLE 1 Demographic Data for Integrated

Cardiothoracic Residents (N ¼ 321)

Demographics Percentage of cases (n/N)

Male sex 72.3 (232/321)

Race/ethnicity

White 66.4 (213/321)

Asian 26.1 (84/321)

Hispanic 5.3 (17/321)

African American 2.2 (7/321)

FIGURE 1 Percentage of in tegrated card io thorac ic t ra inees by gender over

t ime wi th pred ic ted l inear regress ion model l ines (95% confidence interva l in

gray ) .
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and for Asian integrated residents was 1.60 (P < .01). The
time slope was not significant for African American
(0.10, P ¼ .90) or for Hispanic (0.13, P ¼ .94) integrated
residents. Adjusting for the number of institutions for
each particular year as a covariate did not change
racial trends.

INTEGRATED CARDIOTHORACIC RESIDENCIES VS

TRADITIONAL CARDIOTHORACIC FELLOWSHIPS. Data
regarding gender and racial trends in traditional
cardiothoracic fellowship programs were available from
2008 to the present. There was a higher percentage of
female trainees in integrated cardiothoracic programs
compared with traditional cardiothoracic programs
(27.0% vs 19.4%, P < .01) (Figure 3). There were similar
percentages of non-White trainees in integrated and
traditional cardiothoracic programs (33.6% vs 31.4%,
P ¼ .44) (Figure 4).

PERCENTAGE OF APPLICANTS WHO SUCCESSFULLY

MATCHED. Applicant information regarding gender
and race was available from 2016 through 2020. Before
2016 this information was not collected. Over this
period female applicants had a higher percentage of
successfully matching into an integrated cardiothoracic
program compared with male applicants (18.6% vs
13.2%, P ¼ .02).

Figure 5 shows the rate of matching into an integrated
program for each race from 2016 through 2020. Over this
period the rate of matching successfully for Asians,
Whites, Hispanics, and African Americans was 25.6%,
20.9%, 8.6%, and 7.2%, respectively.

COMMENT

Our study showed that when time trend analyses are
used, gender diversity or representation of African
Americans and Hispanic residents in integrated cardio-
thoracic programs has not improved. Other studies have
had comparable findings when analyzing the de-
mographic makeup of trainees in cardiothoracic training
programs.14 Interestingly gender diversity in integrated
programs was better than in traditional cardiothoracic
programs. One result of the adoption of the 80-hour
work week has been the lack of exposure of general
surgery residents to cardiothoracic surgery.15 In many
institutions general surgery residents do not participate
in any cardiac rotations. As a result most medical stu-
dents get no exposure to cardiothoracic surgery. A study
showed that 60% of female medical students would
have increased interest in cardiothoracic surgery if they
were exposed to a female cardiothoracic surgeon.16

Additionally surgery residents have expressed that
finding a role model in cardiothoracic surgery is
more important than in other specialties.17 Based on
these studies exposing female trainees to female

cardiothoracic surgeons may improve gender diversity
in the future.

Inadequate representation of African American and
Hispanic physicians has been a chronic issue. Accord-
ing to the Association of American Medical Colleges,
among active physicians in 2018 only 5.8% identified
as Hispanic and 5.0% as Black or African American.18

The data from this survey are consistent, highlighting
the fact that African American and Hispanic trainees
make up less than 10% of cardiothoracic surgery
trainees in integrated programs. One likely issue is a
lack of awareness among premedical and medical
students. Although integrated programs have been
active since 2006, premedical and medical students
who are not in institutions where these programs exist
may not be exposed to integrated programs as an

FIGURE 2 Percentage of in tegrated card io thorac ic t ra inees by race over t ime.

FIGURE 3 Percentage of female t ra inees in in tegrated vs trad i t iona l card io-

thorac ic programs.
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option. The leadership within these programs needs to
prioritize identifying premedical students through
local community outreach, medical schools, and stu-
dent groups such as the Thoracic Surgery Medical
Students Association. There is a need to foster re-
lationships that build pipelines to aid students in
progressing toward integrated programs.19

Another contributing factor, even for trainees who are
familiar with integrated programs, is that students are
unaware of the resources available for those interested
in cardiothoracic surgery. Resources such as summer
programs, internships, clinical rotations, and shadowing

opportunities are a necessity for those entering the field
of surgery. Programs targeting African American/Black
or Hispanic applicants are available.20-22 However if
premedical students are not aware of these programs,
they are unable to take advantage of them. It would be
beneficial if starting at the high school level students are
purposefully identified and informed of these resources,
with mentors identified to assist them in navigating the
process. In addition social media and other electronic
platforms can be used by training programs to reach out
to underrepresented students.

Recently, another reason for lack of diversity in
cardiothoracic surgery is that many outside the field
have discouraged our service line. General surgery resi-
dents and medical students have been dissuaded from
pursuing cardiothoracic surgery by noncardiothoracic
mentors. Reasons cited have included a lack of jobs,
cardiothoracic surgery regarded as a dying field, and
concerns about the shifting of procedures to cardiology.
Although this trend is not specific to Black/African
American and Hispanic trainees, it is likely an important
component of the lack of diversity in the field. These
inclinations suggest a need for early and consistent
exposure of premedical students of African American
and Hispanic descent to cardiothoracic surgery by those
within the field who can provide accurate information
regarding current and future prospects in the field. The
fact that African Americans and Hispanics make up,
respectively, only 2.2% and 5.3% of trainees is alarming.
This low representation highlights a significant need to
increase efforts to improve diversity. It is important to
note the percentage of underrepresented medical stu-
dents at these institutions as well.

In our study we discovered racial disparities at the
applicant level as well. This lack of underrepresented
trainees is an example of the “leaky pipeline” phenom-
enon, in which underrepresented trainees are less likely
to continue toward specialties beginning as early as
kindergarten.23-26 Most scientific studies regarding this
phenomenon have shown that early exposure to spe-
cialty fields can reduce the impact of the leaky pipeline.
In our situation exposing undergraduate and medical
students to cardiothoracic surgery may likely improve
diversity.

It is important to note that although there are some
common reasons for gender disparities and racial dis-
parities, there are stark differences in gender vs racial
issues. As an example slightly over 50% of current
medical students are women. In comparison only 3% are
African American. Themes such as unconscious bias,
lack of role models, and societal expectations may in-
fluence gender disparities differently from how they
influence racial disparities. Understanding these in-
fluences will help to reduce these disparities going
forward.

FIGURE 4 Percentage of non-Whi te t ra inees in in tegrated vs t rad i t ional

card io thorac ic programs.

FIGURE 5 Percentage of in tegrated card io thorac ic surgery appl icants who

matched successfu l ly by race .
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One notable limitation of our study is that the
qualifications of applicants were not known. Because
integrated cardiothoracic positions are very competi-
tive, understanding components of the resume such
as test scores would give additional background into
the lack of diversity in integrated programs. Our
study did show that Hispanic and African American
trainees were less likely to apply to integrated
cardiothoracic programs. Hispanics and African
Americans also had a lower percentage of matching
successfully when they did apply. Having data such
as board scores, number of publications, and other
similar information would be helpful to analyze

reasons for the lower percentage of matching suc-
cessfully among these applicants. Furthermore future
interventions can include mentoring underrepre-
sented applicants at the early stages in their training
to have “stronger” resumes.

Our study showed a lack of diversity in integrated
cardiothoracic surgery training programs. This lack of
diversity is especially profound among African American
and Hispanic trainees, with no significant changes in
representation among these groups. Because the bene-
fits of diversity have been noted in many professions,
our service line should have a focus on reducing this
disparity and retaining underrepresented staff.
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