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BACKGROUND: To inform discussions of pediatric subspecialty workforce adequacy and characterize its pipeline, we examined
trends in first-year fellows in the 14 American Board of Pediatrics (ABP)-certified pediatric medical subspecialties, 2001-2018.
METHODS: Data were obtained from the ABP Certification Management System. We determined, within each subspecialty, the
annual number of first-year fellows. We assessed for changes in the population using variables available throughout the study
period (gender, medical school location, program region, and program size). We fit linear trendlines and calculated x? statistics.
RESULTS: The number of first-year pediatric medical subspecialty fellows increased from 751 in 2001 to 1445 in 2018. Fields with
the growth of 3 or more fellows per year were Cardiology, Critical Care, Emergency Medicine, Gastroenterology, Neonatology, and
Hematology Oncology (P value <0.05 for all). The number of fellows entering Adolescent Medicine, Child Abuse, Infectious Disease,
and Nephrology increased at a rate of 0.5 fellows or fewer per year. Female American Medical Graduates represented the largest
and growing proportions of several subspecialties. Distribution of programs by region and size were relatively consistent over time,
but varied across subspecialties.

CONCLUSIONS: The number of pediatricians entering medical subspecialty fellowship training is uneven and patterns of growth

differ between subspecialties.
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IMPACT:

Growth in the number of first-year fellows is uneven.

fellowship.

INTRODUCTION

The adequacy of the pediatric subspecialty workforce has been a
concern for decades,'™ despite increasing numbers of individuals
entering pediatric residency programs in the United States.” Some
pediatric fellowship programs experience difficulty filling their
available positions,®” and without sufficient providers to meet the
specialty care needs of children, there is a lack of timely access.®'°
A recent Children’s Hospital Association (CHA) survey of pediatric
hospitals found waiting times for many subspecialties to be
several weeks."" In addition, some families face a substantial travel
burden when obtaining care because of the uneven geographic
distribution of pediatric subspecialists, particularly for smaller
fields like Rheumatology.'? Other papers and editorials have
presented the state of the pediatric subspecialty in a positive
light citing increases in the overall number of pediatricians
entering subspecialty training programs' and growth in some
subspecialties.'>*

The number of individuals entering fellowship training has increased between 2001 and 2018.

Fields with the greatest growth: Critical Care, Emergency Medicine, and Neonatology.
Fields with limited growth: Adolescent Medicine, Child Abuse, Infectious Disease, and Nephrology.
Concerns about the pediatric medical subspecialty workforce are not explained by the number of individuals entering the

The linkage between the pipeline of pediatric subspecialists and
actual shortages of providers with the clinical capacity to care for
children with subspecialty needs throughout the United States is
complex and difficult to establish. A full picture requires an
understanding of the pipeline of individuals entering into the
subspecialty workforce and attrition due to part-time status or
retirement,'>'® which have been amplified by shifts in the
proportions of women and men in the workforce.'”” The clinical
capacity of pediatric subspecialists is diminished by professional
commitments outside direct patient care (e.g., time spent in
research,'® administration, and teaching) and mitigated through
integrating other health professionals'®™" into practice. Changes
in the epidemiology of childhood diseases and conditions?
influence the demand for pediatric subspecialty care. In addition
to the number of available providers, access to pediatric
subspecialty care is impacted by the geographic dispersion of
subspecialists® and care models that incorporate telehealth.*~*
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Table 1. Change in the first-year fellows within pediatric medical subspecialties certified by the American Board of Pediatrics, 2001-2018.
Field (year of first board examination) Number of first-year Trends 2001-2008 Trends 2009-2018 Trends 2001-2018
fellows

2001 2009 2018  Slope R*> Pvalue Slope R*> Pvalue Slope R*>  Pvalue
Adolescent Medicine (1994) 27 23 31 —-0.21 0.03 0.68 0.84 0.28 0.12 0.51 0.34 0.01
Cardiology (1961) 68 127 154 6.14  0.75 0.006 2.51 0.86 <0.001 435 090 <0.001
Child Abuse (2009)* N/A 9 18 N/A N/A N/A 0.69 0.36 0.069 046  0.27 0.08
Critical Care (1987) 92 148 193 587 073 0.007 6.09 094  <0.001 6.06 096  <0.001
Developmental Behavioral (2002) 17 26 42 098 0.33 0.13 1.19 045 0.04 125 0.77 <0.001
Emergency Medicine (1992) 80 124 189 585 083 0.002 715 094 <0.001 6.94 0.97 <0.001
Endocrinology (1978) 50 75 82 3.81 0.71 0.009 —-0.22 0.02 0.70 144 0.52 0.001
Gastroenterology (1990) 45 84 113 4.81 0.97 <0.001 272 092 <0.001 349 097 <0.001
Hematology Oncology (1974) 87 143 161 6.21 0.89 <0.001 235 057 0.01 463 090 <0.001
Infectious Disease (1994) 48 59 60 131 045 007 —-0.16 0.01 0.76 039 0.19 0.07
Neonatology (1975) 166 222 268 8.08 0.83 0.002 540 0.88 <0.001 5.72 093 <0.001
Nephrology (1974) 22 46 46 208 053 004 -075 0.20 0.20 0.54 0.19 0.07
Pulmonary (1986) 36 50 59 1.94 049 0.05 042 0.3 0.30 138 0.72 <0.001
Rheumatology (1992) 14 27 29 246  0.77 0.004 090 032 0.09 097 0.59 <0.001
“N/A = not available as 2007 is the first year of data on Child Abuse fellows are available and 2009 was the first year of board certification

This paper examines one aspect of the supply side of the pediatric
subspecialty workforce, the entry of individuals into the first year of
fellowship training. We evaluated data from the American Board of
Pediatrics (ABP) across multiple years to characterize and quantify
recent trends in the number of first-year fellows entering the 14
ABP-certified pediatric medical subspecialties.

METHODS

Data were obtained from the ABP Certification Management
System, used to generate yearly snapshots of the pediatric
subspecialty workforce.® The ABP compiles data from sources,
including trainee-level data provided by directors of pediatric
subspecialty fellowship training programs accredited by the
Accreditation Council for Graduate Medical Education and the
Royal College of Physician and Surgeons in Canada. We focused
our analyses on US program data available for the 14 ABP-certified
subspecialties in 2018: Adolescent Medicine, Cardiology, Child
Abuse, Critical Care, Developmental Behavioral, Emergency
Medicine, Endocrinology, Gastroenterology, Hematology Oncol-
ogy, Infectious Diseases, Neonatology, Nephrology, Pulmonology,
and Rheumatology. The first board examination for Pediatric
Hospital Medicine was offered in 2019 and therefore this field is
not represented in the data. National Resident Matching Program
data were used to determine program size in 2018.”

We determined the number of first-year fellows in each
subspecialty per year from 2001 to 2018 and described trends in
the number of first-year fellows over time. We describe the
composition of first-year pediatric subspecialty fellows using two
demographic and two program characteristics available from the
ABP over the entire study period and known to influence career
choices:'®?®?° gender and medical school location [America Medical
Graduate (AMG) or International Medical Graduate (IMG)]. During
the study timeframe, the ABP collected data from trainees about
their gender, not biological sex, using the binary response options
male or female. The region was categorized as Northeast, Midwest,
South, and West. Program size was categorized as 1-3, 4-6, 7-9, and
10 or more fellows. Program size has been shown to impact fellow’s
perceptions regarding the financial security of programs>° For
context, we present the number and proportion of female/male and
AMG/IMG third-year residents in 2008 and 2017 as recent
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graduates from residency would represent the bulk of the pipeline
into fellowship training. We also present information about the
number of programs for each subspecialty.’ Program fill rates in
2018 were calculated using ABP data from all fellows in accredited
programs as some programs allow fellows to enter training outside
the match process. These data were used preferentially over the
National Resident Matching Program “The Match” data as the ABP
keeps a record of all fellows in accredited programs, not just fellows
entering The Match process.”’

We graphed the data, fit linear trendlines, and calculated P-for-
trends for each subspecialty and the demographic characteristics
of first-year fellows using Tableau 2019.2.3 (Seattle, WA) and SAS
7.15 (Cary, NC). We calculated B, or slope, representing the
number of additional fellows year after year and R? values for the
trendlines overall for 2001-2018. We also calculated 8 and R?
values for the trendlines for 2001-2008 and 2009-2018 to
determine if the inflow of subspecialty fellows has changed in
the most recent 10 years of data compared with the earlier time
period. We conducted x* analyses to compare demographic and
program characteristics at the start, middle, and end of the study
period. The Cramer’s post test was used to determine strengths of
association given frequency tables that are larger than 2x 23!
Lastly, we calculated the number and proportion of fellows within
each subspecialty relative to program region and size in 2018. This
use of the ABP workforce data does not constitute human subjects
research per the University of Michigan Institutional Review Board.

RESULTS

Number of first-year fellows entering pediatric subspecialties over
time

In 2001, there were 751 first-year fellows across the 14 ABP-
certified subspecialties included in this study. By 2018, that
number had nearly doubled to 1445. For all fields, there was an
increase in the absolute number of first-year fellows comparing
2018 with 2001. In general, growth was greater in fields with 50 or
more first-year fellows in 2001 (Neonatology, Critical Care
Medicine, Emergency Medicine, Hematology Oncology, Cardiol-
ogy, Gastroenterology, Endocrinology) and more modest in fields
with fewer than 50 first-year fellows in 2001 (Infectious Disease,
Pulmonology, Nephrology, Developmental Behavioral, Adolescent
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Table 2. Demographic characteristics of first-year fellows and program characteristics over the study period.
2001 2009 2018
% in group n % in group n % in group n P value* (Cramer’s V)
Demographic characteristics
Gender <0.0001 (0.14)
Male 49.9 375 37.1 434 323 467
Female 50.1 377 62.9 731 67.7 978
Medical school 0.26
AMG 69.0 519 70.7 822 723 1045
IMG 31.0 233 293 341 27.7 400
Subspecialty 0.24
Adolescent Medicine 3.6 27 2.0 23 2.1 31
Cardiology 9.0 68 109 127 10.7 154
Child Abuse® n/a n/a 0.8 9 1.2 18
Critical Care 12.2 92 12.7 148 134 193
Developmental Behavioral 23 17 2.2 26 29 42
Emergency Medicine 10.6 80 10.7 124 13.1 189
Endocrinology 6.7 50 6.4 75 57 82
Gastroenterology 6.0 45 7.2 84 7.8 113
Hematology Oncology 1.6 87 123 143 1.1 161
Infectious Disease 6.4 48 5.1 59 42 60
Neonatology 22.1 166 19.1 222 18.5 268
Nephrology 29 22 4.0 46 3.2 46
Pulmonology 4.8 36 43 50 4.1 59
Rheumatology 1.9 14 23 27 2.0 29
Program characteristics
Region 0.07
Northeast 32.7 246 27.6 321 26.2 378
Midwest 22.1 166 241 280 24.2 349
South 279 210 30.8 358 32.2 466
West 173 130 17.5 204 174 252
Program size <0.0001 (0.13)
1-3 Fellows 33.1 249 221 257 17.3 250
4-6 Fellows 36.3 273 33.2 386 322 465
7-9 Fellows 16.5 124 237 276 21.6 312
210 Fellows 14.1 106 21.0 244 28.9 418

*P value was derived from x? analysis and the Cramer’s V is only shown in cases where P value <0.05.
Child abuse was not accounted for in the calculation because data were not available on first-year fellows until 2007.

Medicine, Rheumatology, Child Abuse). Neonatology had the most
first-year fellows throughout the study period and grew from 166
in 2001 to 268 in 2018. Child abuse, which became an ABP-
certified subspecialty in 2009, had the fewest first-year fellows
each year, 9 in 2009 and 18 in 2018.

Trendline statistics for 2001-2008, 2009-2018, and the entire
period for each subspecialty are presented in Table 1. The greatest
increase in first-year fellows was observed for Emergency
Medicine with nearly 7 additional fellows per year. Critical Care
Medicine, Hematology Oncology, Cardiology, and Gastroenterol-
ogy showed an increase of 3 fellows or more per year. Four of the
subspecialties, Adolescent Medicine, Child Abuse, Nephrology,
and Infectious Diseases, had an increase of 0.5 fellows or fewer per
year. Infectious Disease had only one more first-year fellow in 2018
than in 2001. While many of the remaining subspecialties had
statistically significant increases in the number of first-year fellows,
the trends were marginally positive.

Critical Care Medicine, Developmental Behavioral, Emergency
Medicine, and Gastroenterology had more growth in the most
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recent 10 years than the earlier time period, whereas Cardiology,
Hematology, Neonatology, Pulmonary, and Rheumatology had
smaller increases in the most recent 10 years than prior years. The
slope of the trendlines went from negative to positive for
Adolescent Medicine and from positive to negative for Endocri-
nology, Infectious Disease, and Nephrology. Child Abuse had
insufficient data for this analysis.

First-year fellows: demographic and program characteristics

Table 2 compares the demographic characteristics of first-year
fellows in 2001, 2009, and 2018. Overall, there was an increase in
the number of women and men entering fellowship across the
three time points analyzed for this study (2001, 2009, and 2018),
but the proportion of first-year fellows who were women
increased from 50.1% in 2001 to 67.7% in 2018, while the
proportion of first-year fellows who were men decreased from
49.9% in 2001 to 32.3% in 2018 (P < 0.001 [Cramer's V= 0.14]). In
only two fields, Cardiology and Critical Care Medicine, at any time
did more men than women enter fellowship. To place these

SPRINGER NATURE

1299



Growth and changes in the pediatric medical subspecialty workforce pipeline

1300

ML Macy et al.

Table 3. Distribution of first-year fellows by the size of fellowship program by a subspecialty in 2018.

Number of first-year fellows per ABP  Number of NRPM programs ABP fill rate® Small Medium Large (10

(1-3 (4-9 + fellows)
fellows)  fellows)

N N % N % N % N
Adolescent Medicine 31 24 100% 484 15 516 16 O 0
Cardiology 154 57 106% 52 8 520 80 489 66
Child Abuse 18 25 67% 944 17 56 1 0 0
Critical Care 193 65 105% 6.2 12 420 81 51.8 100
Developmental Behavioral 42 35 86% 571 24 381 16 48 2
Emergency Medicine 189 77 105% 42 8 693 131 265 50
Endocrinology 82 64 85% 373 28 480 36 147 11
Gastroenterology 113 59 109% 238 29 582 71 180 22
Hematology Oncology 161 71 95% 93 15 497 80 410 66
Infectious Disease 60 52 83% 450 27 550 33 O 0
Neonatology 268 96 102% 52 14 575 154 373 100
Nephrology 46 40 79% 522 24 478 22 O 0
Pulmonology 59 46 86% 339 20 610 36 51 3
Rheumatology 29 31 71% 552 16 448 13 O 0

2ABP fill rates were calculated using data on the total fellows reported to the American Board of Pediatrics internal training data system and the number of
open positions in the National Residency Match Program. ABP fill rates can be >100% because some fellowship programs allow for entry outside of the Match.

findings into context, there were 870 (28.6%) male and 2169
(71.4%) female third-year residents in 2008 and 956 (28.6%) male
and 2382 (71.4%) female third-year residents in 2017. If we assume
that most pediatricians entering fellowship do so immediately
following their graduation from residency, ~50% of male residents
and 34% of female residents entered a fellowship in 2009 and 49%
of male residents and 41% of female residents entered a
fellowship in 2018 (P < 0.0001 for females).

Likewise, there was an increase in the number of AMGs and
IMGs entering fellowship across the three time points analyzed for
this study (2001, 2009, and 2018). Yet, there was minimal change
in the overall proportions of first-year fellows who were AMGs
over this period, 69.0% in 2001 and 72.3% in 2018; the proportions
of first-year fellows who were IMGs ranged from 31.0% in 2001 to
27.7% in 2018 (P =0.26). AMGs predominated in all fields but
Nephrology, which had more IMGs in several years. For context,
there were 671 (22.1%) IMGs and 2368 (77.9%) AMG third-year
residents in 2008 and 571 (17.1%) IMG and 2767 (82.9%) AMG
third-year residents in 2017. Assuming that most of the third-year
residents entered fellowship the following year, 48.3% of IMGs and
35.2% of AMGs entered a fellowship in 2008 and 70.1% of IMGs
and 37.8% of AMGs entered a fellowship in 2018 (P < 0.0001 for
IMGs).

Considering these demographic characteristics together (data
not shown), female AMGs drove growth in the fields of Emergency
Medicine, Neonatology, Critical Care, Hematology Oncology,
Cardiology, Gastroenterology, Developmental Behavioral, and
Child Abuse. There was a decline in female AMGs in the fields
of Endocrinology and Infectious Diseases over the study period.

The regional distribution of first-year fellows changed margin-
ally between 2001 and 2018 (P=0.01 [Cramer's V=0.07]).
(Table 2). The geographic distribution of first-year fellows in
2018 followed a similar pattern across many fields, with most
fellows training in the South (32.2%), fewest fellows training in the
West (17.4%). The proportions of fellows training in the Northeast
and Midwest were 26.2% and 24.2%, respectively. There were
distinct geographic patterns for some fields in 2018. Adolescent
Medicine had higher proportions of fellows training in the
Northeast (32.2%) and West (22.6%) than the South (25.8) and
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Midwest (19.3)). Developmental Behavioral had higher proportions
of fellows training in the Northeast (40.5%) and West (23.8%) than
in the Midwest (21.4%) and South (14.3%). Endocrinology had
higher proportions of training in the Northeast (35.4%) than in the
South (28.0%), Midwest (20.7%), and West (15.9%).

Compared with 2001, more first-year fellows entered large
programs (10 fellows or more) in 2009 and 2018, (P=0.0001
[Cramer's V= 0.13]) (Table 2). There was a concurrent decrease in
the proportion of first-year fellows in small programs (1-3 fellows).
In 2001, 33.1% of first-year fellows entered small programs and
14.1% entered large programs. By 2018, 17.3% of first-year fellows
entered small programs and 28.9% entered large programs (P <
0.001 [Cramer's V=0.13]). In 2018, the number of fellowship
programs ranged from 24 (Adolescent Medicine) to 96 (Neonatol-
ogy) and the fill rates including all trainees reporting to the ABP
were lowest for Child Abuse (66.7%) and Rheumatology (70.7%)
and highest for Gastroenterology (108.7%) and Cardiology
(106.2%) (Table 3). The distribution of fellows in 2018 across
program size varied by subspecialty (Table 3). The five largest
subspecialties in 2018 (Emergency Medicine, Neonatology, Critical
Care, Hematology Oncology, and Cardiology) had <10% of fellows
entering small programs, 40-70% of fellows entering medium-
sized programs, and 26-52% of fellows entering large programs.
Subspecialties with 50-125 first-year fellows in 2018 (Gastroenter-
ology, Endocrinology, Pulmonary, and Infectious Disease) had 24-
45% of fellows entering small programs, 48-61% entering
medium-sized programs, and <18% entering large programs. Five
subspecialties (Rheumatology, Nephrology, Adolescent Medicine,
Child Abuse, and Infectious Disease) had no large programs in
2018.

DISCUSSION

The most important finding in this study was the overall
steep increase in the total number of pediatricians entering
subspecialty fellowship training over the past 18 years. However,
the growth across subspecialties has been uneven and for many
subspecialties, the rate of growth has changed in the most recent
10 years compared with the earlier timeframe. While policies
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implemented by the ABP determine whether to offer certification
for a pediatric subspecialty, the ABP does not determine the
numbers, size, or locations of fellowship programs. These
decisions are driven by multiple factors including graduate
medical education policies and resultant funding opportunities
as well as local factors.

Our results illustrate the importance of examining disaggre-
gated data in pediatric subspecialty workforce analyses to better
understand the contributions of each subspecialty to the overall
picture and the context within which we consider the supply of
pediatric subspecialists in the United States.®> Subspecialties with
fewer than 50 fellows each year, including Adolescent Medicine,
Child Abuse, Nephrology, and Developmental Behavioral, have
remained small. Subspecialties with >75 fellows each year,
including Neonatology, Critical Care Medicine, Emergency Medi-
cine, and Hematology Oncology, have seen marked increases in
individuals entering fellowship training since 2008. Individuals
interested in monitoring workforce trends can do so on the ABP’s
Interactive Workforce Data website (www.abp.org/content/
workforce).?

The rate of entry into specific subspecialty fields has changed
over time. The differential selection of some subspecialty fields
over others may contribute to perceptions of workforce
shortages' >?%32 and selection of a field of specialization is, in
part, shaped by training. Prior research has demonstrated that
pediatric residents often enter the intern year with an interest in
pediatric subspecialty careers and choice of subspecialty is shaped
during residency training.*® Specific factors that were important to
the choice of subspecialty field were explored in the 2019
American Academy of Pediatrics (AAP) Annual Survey of Graduat-
ing Residents.>* Among 188 individuals who planned to pursue
fellowship training, the most commonly selected factors were
future job opportunities, interest in the specific disease/organ
system, exposure to the subspecialty, mentors during residency,
and teaching opportunities. The least commonly selected factors
were the level of education debt and the ability to stay at the
same institution. These factors may be considered in efforts to
encourage entry into specific pediatric subspecialty fields.

Our results highlight changes in the demographic character-
istics of first-year pediatric subspecialty fellows based on the two
variables that have been tracked over time by the ABP, including
trainee-reported gender and graduation from an American or
international medical school. The proportion of women entering
first-year fellows has been increasing, driven by greater growth in
the number of women than men entering fellowship. Fewer
fellowship programs had first-year classes that were predomi-
nantly men in 2018 compared with a 2005 publication that
showed male predominance in cardiology, critical care, gastro-
enterology, neonatology, nephrology, and pulmonary.®> Our
results related to the proportion of men and women entering
fellowship training are mirrored in results from the 2019 AAP
Annual Survey, which found 41% of men and 37% of women
reported starting a pediatric fellowship after residency training.?’
These proportions vary substantially from those of first-year
pediatric residents, with 71% women and 29% men entering
residency in 201833 Although factors important to men and
women in their selection of subspecialty were noted to be similar
in the AAP survey,> one can hypothesize possible reasons why
women still remain a reduced proportion of first-year fellows
compared with third-year pediatric residents, but they are
entering some subspecialty fields in greater numbers and
proportions in more recent years. Women may be seeking
higher-paying positions in fields like Cardiology or more flexible
hours in fields such as Emergency Medicine. They may be
pursuing careers that integrate clinical care with other profes-
sional activities, such as research, education, and administration or
responding to calls for equity in the healthcare workforce and
within pediatrics.®
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While the overall pattern for AMG and IMG pediatricians was
more consistent over the study period, there are microtrends that
may be contributing to changes in the workforce in certain fields.
IMGs contributed more to the growth in first-year fellows in
Endocrinology, Pulmonology, and Infectious Disease and to a
lesser extent in Development Behavioral than AMGs. Historically,
IMGs have filled a substantial number of fellowship positions,
although this has fluctuated markedly over time."?%3” New
restrictions in US immigration policy in 2018 and the impact of
the COVID-19 pandemic may influence both the number of
pediatricians from outside the United States who enter fellowship
and the number who go on to practice in the United States after
completion of training may decrease®® Access to pediatric
subspecialists, particularly in medically underserved areas, may
be hindered if there are fewer individuals with J-1 visa service
requirements.3%4°

There are fields including Child Abuse, Developmental Beha-
vioral, Infectious Disease, Nephrology, Pulmonology, and Rheu-
matology with smaller numbers of first-year fellows, lower fill
rates, and higher proportions of first-year fellows in small
programs. The future of fellowship training programs such as
these may be challenged by the financial strain experienced by
children’s hospitals in the setting of lower patient volumes during
the COVID-19 pandemic.*’*? These financial strains may have an
impact on the viability of subspecialty fellowship programs that
are supported on operational funds. Small programs faced
financial insecurity®® even prior to the economic shock of the
COVID-19.

Our results show that fellowship programs are not evenly
distributed throughout the country. The regional distribution of
training programs, and, in turn, the location of faculty positions in
academic medical centers, may contribute to where subspecialists
eventually practice in addition to the availability of positions.
Examining the relationship between training location for an
individual to their practice location as a board-certified sub-
specialist is a potential area for future study. The geographic
maldistribution ~ of  pediatric  subspecialists has  been
documented**® and the board-certified pediatric subspecialists
per 100,000 children throughout the United States can be
visualized on the ABP Workforce Dashboard.?® The increase in
the number of pediatric subspecialists nationally has resulted in an
increase in the number of subspecialists per 100,000 children in
hospital referral regions and a reduction in the mean distance
from the US child population to the nearest provider.'” In a 2006
publication, mean distance from the US child population to the
nearest provider ranged from 15 miles for Neonatology (the
largest pediatric subspecialty) to 60 miles for Rheumatology (one
of the smallest pediatric subspecialties).** Even with decreases in
the average distance, a family would need to travel for
subspecialty care ranging from 12 miles for Neonatology to 43
miles for Rheumatology, millions of families still face travel
burdens and longer wait times for appointments.

Health plan design can further limit or increase access to
subspecialists. In a 2014 analysis, the availability of pediatric
subspecialists in Affordable Care Act Marketplace Plan insurance
networks was most limited for Infectious Disease, Nephrology, and
Neonatology.”® The rapid expansion of telehealth services in
response to the COVID-19 pandemic*® creates new opportunities
to overcome geographic barriers to accessing pediatric subspeci-
alty care.”” Health plan design and telehealth policies should
account for the pediatric subspecialty needs of children through-
out the United States.

Multiple other factors likely contribute to perceived shortages in
the subspecialty workforce”''*® and the hypotheses that follow
warrant further study. As the medically complex child population
continues to grow,*? so does the need for subspecialty care. New
areas of sub-subspecialization, within narrow niches and requiring
a fourth-year of training have emerged in some fields such as
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Cardiology*® and Hematology Oncology.>®  This  sub-
subspecialization may decrease the subspecialists who evaluate
children for a broad range of conditions in a given subspecialty
despite the growth observed in these fields. Although there has
been limited research examining outcomes for children with
medical conditions cared for by general or subspecialty pediatri-
cians and by adult or pediatric subspecialists, differences in
knowledge, patient characteristics, and processes of care have
been described.’’™* New initiatives to enrich the training of
pediatric residents in fields with a paucity of pediatric subspecia-
lists could help decrease reliance on subspecialists for some
conditions and concerns.>*

The allocation of time to direct patient care may reduce
available clinic appointments within some subspecialties.'®?° In
the fields of Endocrinology, Hematology Oncology, Infectious
Disease, Nephrology, Pulmonology, and Rheumatology, as much
as 15% of the workforce devotes at least 25% of their professional
time to research.'® The effective workforce is further diminished
by individuals who work part-time; ~10% of pediatric subspecia-
lists work part-time® with variation across subspecialties.'® The
rate of attrition of individuals from fellowship training and clinical
practice due to burnout may be exacerbated by discrepancies in
work-life balance between women and men."” Rates of retirement
may be higher than the entry of newly certified subspecialists into
certain fields. These hypotheses emphasize the need to assess
macrotrends as well as microtrends within each subspecialty and
answers to these questions require datasets that longitudinally
track individuals throughout their career.

This study is subject to several limitations. First, our analysis of
the demographic characteristics was limited to data that were
available in the ABP Certification Management System data for all
first-year fellows over the entire study period. Historically, the ABP
has collected responses to a question about the trainee’s gender
with a binary response option of male or female. This binary
construct is not reflective of the full spectrum of gender identities.
Our results represent an overly simplified understanding of the
gender composition of the population of individuals entering
pediatric medical subspecialty fellowship training that is depen-
dent on the information available in the dataset. In the future,
more complete information about the full spectrum of gender
identities in the pediatric workforce should be collected. The ABP
only recently began collecting race/ethnicity data and therefore
we were unable to assess other demographic changes over time.
Second, we do not have access to information about the reasons
why individual pediatricians choose to pursue careers in some
subspecialties more than others. Expected income and educa-
tional debt, work-life balance, and exposure to subspecialties in
medical school or residency training are all potential factors. Third,
although the ABP collects survey data on percent professional
time in clinical care, teaching, administration, and research, that
information was not linked to the data included in this analysis
because timepoints and response rates vary. Fourth, we were
unable to incorporate information about the number of clinicians
exiting their fellowship program or retiring from their pediatric
subspecialty careers after training because the ABP’s data
currently only permits aggregate trend analyses and not long-
itudinal analyses of individual trajectories. In this same vein, we do
not have information on the number of IMGs who entered
fellowship without any intention to practice in the US. Fifth, ABP
data does not contain information about some pediatric
subspecialists, such as Child Neurologists, who care for children
but are certified through another medical board. In addition, our
analyses do not account for individuals who obtain certification in
multiple pediatric subspecialties, but the absolute number of
these individuals is small and typically include subspecialists
seeking certifications in joint boarded areas (Hospice and Palliative
Medicine, Sleep Medicine, Sports Medicine, Medical Toxicology,
and Transplant Hepatology). Finally, we do not have program-
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specific information on the change in size or the addition of new
programs and the closure of programs over time.

CONCLUSION

Concerns about the adequacy of the pediatric subspecialty work-
force are not explained simply by the number of individuals entering
fellowship training. However, differences in the number of first-year
fellows entering specific fields, shifts in the demographic character-
istics of those entering fellowship training, and uneven regional
distribution of fellowship programs may diminish the effective
pediatric subspecialty workforce within fields and regions. Ideally,
data on entry into subspecialty careers, percent of professional time
devoted to clinical care, and attrition from the workforce would be
combined in a longitudinal database to understand the supply of
subspecialty pediatricians. These details are essential to better
understand the nuances of the workforce available to care for the
subspecialty needs of children and to develop programs and
policies to address areas with shortages.
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