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Abstract

Children are affected by a broad spectrum of acute and chronic respiratory disorders. The number of children with respiratory

disease is increasing, as are the complexity of disease pathophysiology and the management demands on pediatric pulmonologists.

Despite slowing increasing numbers of board-certified pediatric pulmonologists, large areas of the country are underserved and

there is a perception of an impending workforce crisis. There are multiple reasons for these concerns. A joint effort between the

Pediatric Pulmonology Division Directors Association and Pediatric Pulmonary Training Directors Association was undertaken

to address these issues.

Introduction

Pediatric lung disease is a significant cause of morbidity and mortality worldwide. A broad spectrum of
lung diseases affects children from birth to adulthood. These include asthma, cystic fibrosis, neuromuscular
disorders, chronic lung disease of prematurity, pulmonary hypertension, interstitial and diffuse lung diseases,
sleep disorders, and others. The prevalence, morbidity, and mortality of these diseases vary widely. Asthma
affects 10-15 percent of all children and has a significant negative impact on quality of life as well as other
aspects of childhood health and wellbeing. Unfortunately, more than 210 children die of asthma each year in
the United States.1 Cystic Fibrosis affects more than 30,000 individuals in the US, with 50% of them being
children. Although life expectancy has significantly improved in recent decades (44.4 years in 2018), many
children with CF die each year.2 The prevalence of other disorders is more difficult to quantify, but as a
whole they contribute to substantial disease burden leading to poor health and wellbeing, decreased quality
of life, and disease-related morbidity and mortality. The availability of Pediatric Pulmonologists to manage
the long-term care of these children, conduct clinical research trials, and investigate the fundamentals of
disease pathophysiology is crucial to addressing these issues.

The History of Pediatric Pulmonary Medicine

A rich history of interest in the pathophysiology of diseases affecting the respiratory systems of infants and
children, as well as the tireless efforts of a small group of dedicated physician-scientists, led to the development
of the American Board of Pediatrics (ABP) Pulmonology Sub-board in 1986.3,4 Since the inception of the
sub-board, 1418 certificates have been issued by the ABP; among these 1151 remain active.5 The mean age
of active certificate holders is 51.6 years, placing pediatric pulmonologists in the upper half of average age
among all pediatric subspecialties. This statistic, coupled with the high proportion of unfilled fellowship
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positions and programs reported by the National Residency Match Program (NRMP), has led to significant
concerns regarding the pediatric pulmonology workforce and future of the subspecialty.6

Workforce Concerns

Workforce issues have been a source of serious concern for the Pediatric Pulmonology Division Directors
Association (PPDDA) and Pediatric Pulmonary Training Directors Association (PEPTDA) for the past
two decades. Data from the American Board of Pediatrics indicate that the number of first year fellows in
pediatric pulmonology has remained relatively static between 2001 and 2019.5 This is compared to signif-
icant increases in subspecialties such as Neonatal/Perinatal Medicine, Cardiology, Critical Care Medicine,
Emergency Medicine, Endocrinology, Gastroenterology, and Hematology-Oncology (Figure 1). National Res-
idency Match Program data demonstrate that there are significantly fewer pediatric pulmonology programs,
fellowship positions, and fully matched programs compared to those subspecialties.7 During the 2020 match,
there were only 52 applicants for 74 positions offered by 46 programs. Forty six percent of programs were
unfilled, while 34% of positions were unfilled (Figure 2).

The reasons for this are complex and several scholarly articles have been written to address this concern.8-10

Potential contributing factors include: insufficient exposure to pediatric pulmonology in early years of
medical education, subspecialty-specific factors, financial disincentives for fellows to complete training,
and inadequate infrastructure to support physician-scientists and physician-educators. Attrition during
training and an aging pediatric pulmonology workforce have also negatively impacted the availability of
subspecialists.6,11 Some experts in the field have predicted the “extinction” of the physician-scientist in
pediatric pulmonology.12,13

Of particular concern is that, despite the need to increase the pediatric pulmonology workforce, training pro-
grams are vulnerable to elimination because of inadequate funding streams.14,15 Graduate medical education
funding by the Centers for Medicare and Medicaid Services and the Children’s Hospital Graduate Medical
Education Payment Program are unstable. The total number of institutional (T32) training grants sponsored
by the National Institutes of Health has decreased over the last decade and potential federal budget cuts
would further curtail the ability to train academic pulmonologists and physician scientists.14Pediatric pul-
monology training programs fit the profile of those at highest risk for being perceived by fellowship program
directors as financially insecure, as they are primarily small (6 fellows or less), have >25% unfilled positions
and programs, and have a high proportion of funding from division or extramural sources.16 In fact, 27% of
pediatric pulmonology program directors felt insecure about the future funding of their fellowships, which
was higher than in other hospital-based subspecialties such as neonatal-perinatal medicine, critical care and
emergency medicine.17

PPDDA and PEPTDA Workforce Summit

These issues potentially adversely impact the workforce which is already stretched such that significant por-
tions of the United States are without adequate numbers of pediatric pulmonologists and children in those
areas are underserved (Figure 3). A potential workforce crisis, in which the need for pediatric pulmonary
medicine specialists exceeds supply, represents a serious threat to the respiratory health of children and
may become a major public health crisis. For this reason, the combined memberships of the Pediatric Pul-
monology Division Directors Association (PPDDA) and Pediatric Pulmonary Training Directors Association
(PEPTDA) attempted to address these complex issues through a series of in-person meetings at the Ameri-
can Thoracic Society International Conference and North American Cystic Fibrosis Conference and ongoing
conference calls. The larger group was divided into three work groups to address three separate areas of the
pediatric pulmonology workforce issue: 1) factors impacting recruitment into pediatric pulmonology training
programs, 2) evaluation of the effectiveness and outcomes of pediatric pulmonology training programs and
3) the pediatric pulmonary medicine landscape of the future. Each of these groups presents a summary of
their work and recommendations to address the workforce issue in three additional installments.
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Figure 1

ABP data representing trends in the number of individuals starting the first year of fellowship training in
14 pediatric subspecialties. Reproduced with the permission of the ABP.
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Figure 2

NRMP data regarding pediatric pulmonology program and position filling, and applicant match success.
Reproduced with the permission of the NRMP.

Hosted file

image2.emf available at https://authorea.com/users/350257/articles/475121-the-history-of-

workforce-concerns-in-pediatric-pulmonary-medicine

Figure 3

ABP certified pediatric pulmonologists per 100,000 children by state. Reproduced with the permission of
the ABP.
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