1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Crit Care Med. Author manuscript; available in PMC 2018 May 01.

-, HHS Public Access
«

Published in final edited form as:
Crit Care Med. 2017 May ; 45(5): 822-827. doi:10.1097/CCM.0000000000002322.

Diversity in the Emerging Critical Care Workforce: Analysis of
Demographic Trends in Critical Care Fellows from 2004-2014

Meghan B. Lane-Fall, MD, MSHP,
Department of Anesthesiology and Critical Care, Perelman School of Medicine

Center for Perioperative Outcomes Research and Transformation

Center for Healthcare Improvement and Patient Safety, Perelman School of Medicine
Leonard Davis Institute of Health Economics, University of Pennsylvania

Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, USA
Robert Wood Johnson Foundation Harold Amos Medical Faculty Development Program
NIH PRIDE Research in Implementation Science for Equity

Todd A. Miano, PharmD, MSCE,
Center for Clinical Epidemiology and Biostatistics, Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA, USA

Department of Anesthesiology and Critical Care, Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA, USA

Jaya Aysola, MD, DTMH, MPH, and
Department of Medicine, Division of General Internal Medicine, Perelman School of Medicine,
University of Pennsylvania, Philadelphia, PA, USA

Office of Diversity and Inclusion, Perelman School of Medicine, University of Pennsylvania,
Philadelphia, PA, USA

John G. T. Augoustides, MD, FASE, FAHA
Department of Anesthesiology and Critical Care, Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA, USA

Abstract

Objective—Diversity in the physician workforce is essential to providing culturally effective
care. In critical care, despite the high stakes and frequency with which cultural concerns arise, it is
unknown whether physician diversity reflects that of critically ill patients. We sought to
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characterize demographic trends in critical care fellows, who represent the emerging intensivist
workforce.

Design—We used published data to create logistic regression models comparing annual trends in
the representation of women and racial/ethnic groups across critical care fellowship types.

Setting—United States Accreditation Council on Graduate Medical Education (ACGME)-
approved residency and fellowship training programs.

Participants—Residents and fellows employed by ACGME-accredited training programs from
2004 to 2014.

Interventions—None.

Measurements and Main Results—From 2004-14, the number of critical care (CC) fellows
increased annually, up 54.1% from 1,606 in 2004—05 to 2,475 in 2013-14. The proportion of
female CC fellows increased from 29.5% (2004-05) to 38.3% (2013-14) (p<0.001). The absolute
number of black fellows increased each year but the percentage change was not statistically
significantly different (5.1% in 200405 vs. 3.9% in 2013-14 (p=0.92)). Hispanic fellows
increased in number from 124 (7.7%) in 200405 to 216 (8.4%) in 2013-14 (p=0.015). The
number of American Indian/Alaskan Native/Native Hawaiian/Pacific Islander fellows decreased
from 15 (1.0%) to 7 (0.3%) (p<0.001). When compared to population estimates, female CC
fellows and those from racial/ethnic minorities were under-represented in all years.

Conclusions—The demographics of the emerging critical care physician workforce reflect
under-representation of women and racial/ethnic minorities. Trends highlight increases in women
and Hispanics and stable or decreasing representation of non-Hispanic underrepresented minority
CC fellows. Further research is needed to elucidate the reasons underlying persistent under-
representation of racial and ethnic minorities in critical care fellowship programs.
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Introduction

American society is becoming increasingly diverse, with projections estimating that there
will be no racial majority group by the year 2035.(1) Despite this demographic change, it is
clear that the American health professional workforce is less diverse than the population as a
whole.(2) Diversity of identity is important for several reasons. First, there is evidence that
patient-provider demographic concordance may facilitate communication(3) and improve
patient satisfaction with care.(4) Second, providers from backgrounds traditionally
underrepresented in medicine may be more likely to practice in underserved areas.(5) Third,
in academic settings, the scholarship produced by diverse research teams may be of higher
quality and more impactful than the work generated by less diverse teams.(6-8)

The Association of American Medical Colleges, which tracks physician diversity, has shown
increasing representation of women in the physician workforce, with women currently
comprising 36.7% of physicians.(9) In contrast, there is stagnating representation of black
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and Hispanic/Latino physicians, who in 2013 made up 4.2% and 4.6% of physicians but
13% and 17% of the general population, respectively.(9)

In critical care, knowledge about provider demographic diversity and representation is
lacking. Why is intensivist diversity important? In addition to the reasons cited above, ICU
physicians make critical decisions about life and death, including withdrawal of life-
sustaining therapy and organ allocation. There is also evidence of racial/ethnic disparities in
the care of critically ill patients.(10, 11) The Institute of Medicine (now the National
Academy of Medicine) details two key theories why such disparities in treatment occur
despite well intentioned providers.(12)

For these reasons, there is an ethical imperative to ensure that diverse backgrounds and
values are represented in the critical care workforce. Fostering diversity may enhance our
ability to engage and communicate with patients of all backgrounds and may improve the
quality of scholarship relating to the care of the critically ill patient. The goal of the present
study was to characterize racial, ethnic and gender diversity among critical care fellows to
determine whether population-level trends in demographic change are also reflected in the
emerging intensivist workforce that will feed into the larger group of critical care physicians.

Materials and Methods

This is a retrospective cross-sectional analysis of data reported by the American Medical
Association (AMA) and the Association of American Medical Colleges (AAMC). This
study was deemed exempt by the University of Pennsylvania institutional review board.

Data sources

Demographic data about college graduates and medical school applicants, acceptees,
matriculants, and graduates were obtained from AAMC published reports(13) and online
data tables (https://www.aamc.org/initiatives/diversity/179816/facts_and_figures.html).
Demographic data (race, ethnicity, and male or female gender) for U.S. critical care fellows
was obtained from a joint report from the AMA and AAMC published annually in the
Journal of the American Medical Association.(14-23)

Population of interest

"Critical care fellow" was defined as trainees in programs with any of the following
designations: anesthesiology - critical care medicine; internal medicine - critical care
medicine; internal medicine - pulmonary disease and critical care medicine (“pulmonary
critical care”); pediatrics - pediatric critical care medicine; general surgery- surgical critical
care. Most of these training programs are one year in length, with the exception of
pulmonary critical care, which is generally 2-3 years in length. For the purposes of this
analysis, all training programs were considered together to create a picture of demographic
diversity amongst critical care fellows in any given year. We excluded emergency medicine
and obstetrics and gynecology residency programs given low numbers of critical care
fellows originating from these programs.(24) We also excluded combined internal medicine/
emergency medicine/critical care training programs due to low numbers (<15 fellows in each
of the ten years examined). Finally, we did not include neuro-critical care fellows because
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these fellowships are not ACGME-accredited and we were not able to find published data on
neurocritical care fellow demographics.

“Underrepresented minority” was defined as race or ethnicity historically underrepresented
in medicine, which includes black, Hispanic, American Indian, Alaskan Native, Native
Hawaiian, and Pacific Islander. Due to small numbers (fewer than 20 fellows total in each of
ten analytic years, 0.14-1.2%), American Indian, Alaskan Native, Native Hawaiian and
Pacific Islander were grouped together (“Al/AN/NH/PI”). Given the lack of information
about Asian subgroups (e.g. East Asian, Southeast Asian), we did not include Asian fellows
in the definition of underrepresented minority. Housestaff whose race was designated as
“Other” were excluded from analysis; these individuals were a mix of “other” and unknown,
and largely included individuals identified as having Hispanic ethnicity but no racial
designation.(25)

Annual demographic data for the United States population were obtained from United States
Census Bureau. Population estimates from 2000 to 2010 were downloaded from the
Population and Housing Estimates page of the Census Bureau (http://www.census.gov/
popest/data/historical/2000s/vintage_2009/index.html). Population estimates for 2011 to
2014 were downloaded from the Census Bureau’s searchable American Fact Finder utility
(American Community Survey searchable online databases, which are publicly available
(http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml).

Inclusion and exclusion criteria

For each demographic group, we determined trends in representation for both critical care
fellowship programs and critical care pipeline specialties (anesthesiology, internal medicine,
pediatrics, and surgery). We excluded emergency medicine and obstetrics and gynecology
residency programs given low numbers of critical care fellows originating from these
programs.(24) We excluded combined internal medicine/emergency medicine/critical care
training programs due to low numbers (<15 fellows in each of the ten years examined).

Statistical analysis

To test whether changes in demographic parameters were statistically significant, two
procedures were undertaken. First, logistic regression models were developed to examine the
change in gender and ethnicity over time and across program types. Second, to account for
the multiple categories in the race outcome, we employed a multinomial logistic regression
model to examine changes in race over time and across program type. The race outcome
variable was specified as: Asian, black, white, and AI/AN/NH/PI. An interaction term was
introduced into models to examine whether temporal changes varied by fellowship program
type; a second interaction term was introduced to examine whether temporal changes varied
for critical care vs. non-critical care programs. The linearity assumption for time was
evaluated with fractional polynomial analysis, which showed a linear model to be the best
fitting model. The demographic trends of critical care fellows were compared qualitatively
to United States population estimates via graphical representation. All statistical procedures
were conducted with the software program Stata (version 13.0, StataCorp LC, College
Station, Texas).
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Over the period from 2004 to 2014, there was an annual increase in the number of critical
care fellows in training, with an overall 54.8% increase from 1,606 in 2004-05 to 2,475 in
2013-14. These fellows were in five different training programs: pulmonary critical care
(60.4% of fellows in 2013-2014), pediatric critical care (17.2%), surgical critical care
(8.6%), internal medicine/critical care (8.3%), and anesthesia critical care (5.6%).

The number of women in critical care fellowship programs increased both in absolute
number and in proportion every year from 2004-05 (29.5% of fellows) to 2013-14 (38.3%
of fellows) (p<0.001) (Figure 1). This increase was seen in all fellowships and did not differ
by program type (p=0.109 for interaction). At all time points, pediatric critical care
fellowship programs had the highest proportion of female fellows (45.5% in 2004, 58.8% in
2013-14). The largest absolute increase in female fellows was seen in anesthesia critical
care, with 11.6% (n=5) female fellows in 2004-05 and 36.0% (n=50) female fellows in
2013-14 (p<0.001). Comparison of the proportion of female critical care fellows in each
program type with the proportion of female residents in each primary specialty showed that
female representation reached parity in anesthesiology and surgery, but not in either of the
internal medicine programs or in pediatrics (Figure 2). We observed the trend in female
gender over time to differ when comparing critical care fellowships vs. non-critical training
programs. Specifically, there was a greater increase in female gender in critical care
fellowships vs. non-critical care training programs (p<0.001 for the interaction).

Race/Ethnicity

From 2004-05 to 2013-2014, the absolute number of black fellows increased each year
while the percentage of black fellows decreased slightly from 5.1% (n=75) in 2004-05 to
3.9% (n=93) in 2013-14 (p=0.92 for change over time). The number of fellows from
American Indian/Alaskan Native/Native Hawaiian/Pacific Islander groups decreased over
the same period from 15 (1.0%) in 200405 to 7 (0.3%) in 2013-2014 (p<0.001). When
compared to United States Census population estimates, the percentage of fellows from
these two groups remained less than their representation in the population at large (Figure
3). Summing across all years of the study, underrepresented racial groups (black, American
Indian, Alaskan Native, Native Hawaiian, or Pacific Islander) were somewhat less common
in critical care fellowships (13.1%) versus non-critical care pipeline programs (15.1%)
(p<0.001). The trend of these percentages was flat over time and did not differ for critical
care vs. non-critical care programs.

Asian fellows increased from 30.1% (n=446) of critical care fellows in 2004-05 to 33.8%
(n=797) in 2013-14 (p<0.001). White fellows comprised 63.8% (n=947) of critical care
fellows in 2004-05 and decreased to 62.1% (n=1469) in 2013-14 (p<0.001).

For Hispanic fellows, both the number and percentage increased from 124 (7.7%) in 2004—
05 to 216 (8.4%) in 2013-14 (p=0.015). When compared to non-critical care training
programs, the percentage of fellows identified as Hispanic was slightly higher in critical care
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fellowships (p=0.02). However, the change over time in Hispanic ethnicity was similar for
critical care vs. non-critical care (p=0.07 for the interaction). When compared to United
States Census population estimates, the percentage of fellows identified as Hispanic was
lower than the proportion of the United States population identified as Hispanic (Figure 3).

Depending on year, fellows in the “Other/Unknown” category made up 4.1 to 11.5% of
fellows, but the percentage of fellows identified as Other decreased over the 10-year period
we examined.

Discussion

The demographic makeup of critical care fellowships has changed substantially over the past
10 years. Women make up an increasing proportion of critical care fellows from all
disciplines, comprising more than 38% of all critical care fellows, up from 29.5% in 2004—
05. However, racial and ethnic representation has not kept pace with changing population
demographics. The percentage of fellows identified as Hispanic is increasing but remains
less than half that of the proportion in the United States population. The proportion of
fellows who are black has remained flat and is less than 4%, compared to 13% in the
population. American Indians, Alaskan Natives, Native Hawaiians, and Pacific Islanders
have seen their representation in critical care fellowships decrease over time.

These findings suggest that, similar to changes seen in medical student and practicing
physician demographics, representation of women in critical care is steadily increasing. All
of the specialties we examined have shown an increase in the number and proportion of
women, and in two of these specialties (anesthesia and surgery), the proportion of women in
critical care training programs equals or exceeds that in the primary specialty.

In contrast, the trends in racial and ethnic representation are less reassuring. Demographic
groups that have historically been underrepresented remained so over the 10 years that we
examined, with just a slight increase in the proportion of fellows identified as Hispanic.
Interestingly, the already low proportion of black and AI/AN/NH/PI housestaff was still
lower in critical care, suggesting that residents from these groups are matching into critical
care at lower rates than others. Non-white physicians tend to select primary care specialties
more than white physicians, but this would not explain differential findings for black and
Hispanic housestaff. More research is needed to understand the degree to racial and ethnic
underrepresentation is due to specialty choice versus ability to successfully match into
critical care.

Changing population demographics offer a compelling argument for promoting diversity in
the critical care workforce, but there are at least two other reasons to consider representation.
First, racial and ethnic minorities tend to prefer and use(26, 27) more aggressive care at the
end of life, leading to overrepresentation in the intensive care unit. Second, race has been
associated with health system distrust,(28, 29) which may impact engagement with the
healthcare team. A diverse workforce may improve cultural sensitivity of critical care teams
and improve our ability to address longstanding disparities in healthcare and outcomes. The
physician is just part of the multidisciplinary team needed to deliver optimal critical care, but
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understanding physician diversity is one step toward understanding diversity in the critical
care team.

Further research is needed to explain the trends that we describe in this report. As the trends
seen in female fellows suggest, demonstrable change in demographic trends is achievable
over relatively short spans of time. The factors underpinning comparatively slower change in
racial and ethnic representation in critical care fellows still need to be elucidated, but may
include mentorship, access to critical care fellowship programs during residency, and
representation in residency programs that tend to feed into critical care. It is important to
note that lack of appreciable change in racial and ethnic physician demographics is not
unique to critical care,(30) providing support for research in this area that transcends
specialty type. Next steps include deepening our understanding of how prospective medical
students, medical students, and residents make choices about their career path. This could
involve interviews or surveys, ideally including people who remain in the pipeline to critical
care and those who leave the pipeline. Additionally, it would be useful to characterize
current residency program efforts to promote diversity and inclusion and to determine the
effectiveness of different approaches.

The strengths of our analysis include examination of trends over time and inclusion of data
from multiple specialties that feed into critical care. The multiple pathways to critical care,
presence of multiple large, partially overlapping professional societies (including the
American College of Chest Physicians, the American Thoracic Society, and the Society of
Critical Care Medicine), and lack of a centralized data source about intensivists constitute a
barrier to the compilation of comprehensive data about this field. Our approach circumvents
these barriers and focuses on the newest members of the field, whose demographics are
more amenable to change then are those of the established intensivist workforce.

Our study also has limitations. First, the data reported by the AMA and AAMC are based on
fellowship program self-report, and may therefore contain inaccuracies. Second, there was a
90% program response rate, meaning that some trainees were missed. However, these
programs contributed more than 96% of the trainees in ACGME-accredited training
programs, which increases confidence in our findings. Third, a subset of fellows had a racial/
ethnic designation of "Other/Unknown". These individuals may represent multiracial fellows
or fellows opting not to disclose a racial or ethnic identity. Additional racial and ethnic
categories may need to be added to AAMC reporting tools to enable adequate
characterization of physicians in training. The number of fellows designated as “Other/
Unknown” did decrease over time, which increases confidence that our findings are
reflective of actual demographic trends. Fourth, there are many identity categories relevant
to the practice of medicine, including socioeconomic class, family educational attainment,
gender identity, sexual orientation, disability, and religion. We only examined male/female
gender, race, and ethnicity, which have been consistently tracked demographic parameters.
Fifth, not all critical care fellows go on to practice critical care medicine, and not all critical
care is delivered by fellowship-trained intensivists, so our findings offer only a partial
illustration of changes in the critical care workforce. However, given the evidence that
intensivist-directed care may afford better outcomes,(31) it is important to understand the
composition of this group of intensive care providers. Finally, optimal critical care is
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delivered by a multidisciplinary team; we did not address diversity in nurses, pharmacists
and other critical care professionals who represent vital members of the critical care team.
Additional research is needed to characterize diversity in these groups and to understand
barriers to representation if they exist.

Conclusions

Women and racial/ethnic minorities underrepresented in medicine are also underrepresented
in the emerging critical care physician workforce. The representation of women and
Hispanics is increasing over time, while black, American Indian, Alaskan Native, Native
Hawaiian and Pacific Islander representation is flat or decreasing. Further research is needed
to explore the reasons underlying the persistent underrepresentation of certain racial and
ethnic minorities in critical care fellowship programs.
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Figure 2. Representation of women in critical care fellowships versus pipeline residency

programs, 2004-2014
CC: critical care
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Figure 3. Racial and ethnic representation in the critical care pipeline, 2004-2014
AIl/AN/NH/PI: Alaskan Native, American Indian, Native Hawaiian, Pacific Islander;

“Pipeline” specialties are those contributing the majority of US critical care fellows:
anesthesiology, internal medicine, pediatrics, and surgery.
Y axes are scaled for readability. Inset graphs are scaled from 0 to 100 percent. Incomplete
line graphs represent unavailable data.

* allopathic United States medical schools

Crit Care Med. Author manuscript; available in PMC 2018 May 01.




	Abstract
	Introduction
	Materials and Methods
	Data sources
	Population of interest
	Inclusion and exclusion criteria
	Statistical analysis

	Results
	Gender
	Race/Ethnicity

	Discussion
	Conclusions
	References
	Figure 1
	Figure 2
	Figure 3

