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EDITORIAL

The Slow-Moving Cirisis of Training in Occupational and
Environmental Medicine

Christopher J. Martin, MD

'wo years ago, the American College of Occupational and Environ-

mental Medicine (ACOEM) published a Guidance Statement enti-
tled The Future of Occupational and Environmental Medicine (OEM),
which concluded that “Despite robust job opportunities, a shortage of
formally trained OEM physicians remains and is expected to worsen
given a declining number of training programs.”! The authors identify
funding as a major reason for this shortage: “Whereas for other US
medical specialties the ability for residency positions to be filled is
based on demand by graduating medical students, in OEM the issue
is not primarily demand, but rather the inability of OEM training pro-
grams to fund positions for which they are accredited. Qualified appli-
cants are turned away. The shrinking number of programs, as well as
the inability to fund all accredited positions, is one of the factors affect-
ing the pipeline for residency-trained, board-certified OEM physi-
cians.” They noted that 18 of 23 (78%) existing OEM training pro-
grams received funding from the National Institute for Occupational
Safety and Health (NIOSH), which had been decreasing over time.

Although maintaining that qualified applicants were being
turned away, they also cite “limited visibility of OEM among medical
students, residents, and practicing physicians” as an additional reason
for the OEM specialist shortage. In short, a paradox: The specialty is
wonderful and much in demand, yet fewer and fewer are entering it
and training programs are closing. If more candidates were made
aware of OEM, and with greater funding to increase both the number
of residency programs and funded positions, more specialists would be
trained.

An in-depth examination of OEM training today, and of its his-
tory in this country over more than 50 years, points to an alternative
explanation for the shortage of specialists. Furthermore, despite con-
sistent assessments that training was failing to meet workforce needs
from the very beginning, remarkably little has changed in the approach
to OEM residency education, with one notable exception. Neither
have the associated problems or the proposed solutions.

FORTY YEARS AGO

Dr. Douglas “Scutch” Scutchfield wrote in 1984: “It appears
that the specialty of preventive medicine is declining as a viable spe-
cialty, with inadequate numbers of practitioners and with a declining
number of physicians entering residency training programs.”? At that
time, there were four preventive medicine specialties, as public health
(PH) and general preventive medicine (GPM) were separate and dis-
tinct board certifications and he addressed all four. For what was then
called occupational medicine (OM), programs were “academic” or
“in-plant.” He reported a total of 23 such programs in 1974: four aca-
demic and 19 in-plant. By 1979, while the total remained the same, the
number of academic programs had increased to 10, while in-plant
training programs had been reduced to 13.
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In the academic year 1978—79, 127 OM resident positions were
available, 93 were funded, and 67 places filled. Seventy-six percent of
the OM residencies were supported by federal funding. Notably,
Scutchfield ignored the 26 funded-but-unfilled slots in OM. Instead,
he focused on GPM and PH, where there were more filled than funded
positions, which he attributed to “creative financing” on the part of the
programs. He argued that, because there was excess capacity on the
basis of the higher number of available slots in existing residencies,
“...a limiting factor for their increase is availability of funding....”
Two recommendations were made: “All medical students must be ex-
posed to the excitement we all feel about preventive care. Our teaching
programs in medical schools must be strengthened to assure that there
is rigor in these programs and that the potential of preventive medicine
is conveyed.” Additional funding needed to be secured, and reimburse-
ment from Medicaid and Medicare was suggested. The two recom-
mendations of the ACOEM Guidance Statement of 2022 were made
in 1984.

Thirty Years Ago

In 1994, in an article in this journal entitled “Too Many
Residencies?”, Dr. Howard Frumkin wrote:

“These days, nobody would defend the presence of five com-
puted tomography scanners in one small town. At a time of scarcity,
it is difficult to justify over-capacity and underutilization of a costly re-
source. But occupational medicine residencies are exactly such a case.
The nation now has 40 such residencies, 37 accredited and 3 “in the
pipeline” for accreditation. This number has been expanding regu-
larly; the 15 occupational medicine residencies in 1975 had increased
to 26 by 1990, and no fewer than 14 new programs have been added in
the ensuing 3 years (personal communication, Doris Stoll, PhD,
October 1993). We now have too many.”

The NIOSH was supporting 28 of these residencies (70%), 14
through what were then called educational resource centers (ERCs)
and nine through training project grants (TPGs). The “NIOSH’s policy
has been to support all programs that meet technical criteria.” While
acknowledging that the current production of specialists overall was
“meager”, Frumkin wrote “the proliferation of residencies has created
its own problems — squandering faculty time and energy, ubiquitous
underfunding, and pressure to accept less than top-notch applicants —
that now need to be solved.” “Running a residency is labor-intensive.
There are Accreditation Council for Graduate Medical Education
(ACGME) hoops to jump through, the NIOSH hoops to jump through,
rotation agreements to nurture and maintain, and elaborate institutional re-
quirements within each medical center.”

He noted that the 31 programs operating long enough in 1991
to have graduates produced a total of 80 that year, for an average of
2.6 graduates per program. “There is probably no magic number that
constitutes a critical mass for training, but it is hard to argue that pro-
grams producing zero, one, or even two graduates each year are large
and active enough to provide an optimal learning environment for res-
idents.” He recommended that the best approach was “voluntary” clo-
sure of most of the current programs to reduce the total to 10-15.

OEM Training Today

Although the name changed from OM to OEM, the 3-year res-
idency program accredited by the ACGME of 1984 with one clinical
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year, one academic year, and one “field” year remains the design of
residencies today.2* OEM shares this same fundamental structure for
board certification with the other two Preventive Medicine residen-
cies: Aerospace Medicine and the now unified public health and gen-
eral preventive medicine, all of which are separate specialties certified
by the American Board of Preventive Medicine (ABPM).> Indeed,
there is substantial overlap in the eligibility for certification, with an
identical clinical year and academic certification requirements.® There
are several structural problems with the current model.

Unlike every other medical residency outside of preventive
medicine, those who complete these three postgraduate years (PGY's)
do so through a route disjointed by design. This situation arises be-
cause the broad-based initial clinical year of training (PGY-1) is sup-
ported federally through the Centers for Medicare & Medicaid Ser-
vices based on Medicare and Medicaid funding, neither of which are
relevant payers for OEM services. As a result, the first clinical year
(PGY-1) is only offered by one OEM residency program in the
country.” For every other program, individuals must first be admitted
into another preliminary or categorical residency program and com-
plete at least 1 year of clinical training. A second application is then
required for acceptance into an OEM program. If admitted, the trainee
is granted credit for the prior clinical training, starts the program at the
PGY-2 level, and, from an ACGME perspective, is a transfer into the
OEM residency. As a result, OEM residency programs have not partic-
ipated in the National Resident Matching Program (NRMP) required
for all PGY-1 positions, and the specialty is outside of the system in
which all graduating medical students are deciding on their future
careers.

Instead of joining the NRMP, most of the civilian OEM resi-
dency programs have used an informal acceptance program roughly
analogous to the pre-1952 methods of resident placement with a mu-
tually agreed-upon timeline and detailed instructions to allow all pro-
grams a chance to reach candidates and make offers. Because available
slots remain each year after the initial acceptance period in January (as
discussed further below), the Association of Occupational and Envi-
ronmental Clinics and, more recently, ACOEM, have provided a ser-
vice to forward applications from candidates who did not receive of-
fers or applied later in the year to programs with available positions.
This arrangement exists precisely because the application environ-
ment described by Frumkin in 1994 persists. The pool of quality na-
tional candidates is smaller than the number of available positions
each year; as a result, programs vie with each other to recruit the same
applicants. There is broad dissatisfaction with this system among pro-
gram directors, including allegations of programs breaking the agree-
ment to make earlier offers, which has become a perennial discussion
topic (and source of disagreement) at the annual meeting of the OEM
program directors, with a recent vote to replace this informal and un-
enforceable system with participation in the NRMP. Notably, the pub-
lic health and general preventive medicine program directors have al-
ready implemented use of the NRMP for the 2024-2025 application
cycle.®

Even if these obstacles to program entry were overcome and a
complete residency program could be offered to graduating medical
students, there is ample evidence that it would not increase recruit-
ment. When all graduating medical students in the US are asked the
question “When thinking about your career, what is your intended area
of practice?”, the choice of “Preventive Medicine or subspecialty” was
selected by 0.1% or less in each of the past 3 years.” Some have argued
that the problem is “a lack of early awareness of OEM” and that one
solution is “mandated representation of OEM in the medical school
curriculum.”!% Such a recommendation is undermined by the authors’
finding that 79% of the medical students surveyed reported having
heard of OEM, although the extent of exposure may have been limited.

The paradox here of course is that, although OEM is among the
least sought-after specialties, there is ample evidence that OEM physi-
cians are pleased with their choice. The demand for graduates in a
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wide variety of settings is high,! while surveys of practitioners report
relatively high resilience, low burnout,!! and high job satisfaction.!?

Perhaps these factors help explain why those who enter OEM
do so later in specialty training or in midcareer. In 1995, a survey of
residents in the 40 residency programs reported that only 11% of re-
spondents chose to enter training before or while in medical school,
24% did so while in another internship or residency, and 62% entered
sometime after beginning their professional working careers.!3 A more
recent study of OEM practitioners found that only 17% were aware of
OEM as medical students.'9 Over the years, several authors have ob-
served that most who enter OEM do so after practicing in another
specialty.!3:1415 Leaving the active practice of medicine to return
and complete a 2-year residency is an obvious obstacle for many inter-
ested in the field. As a result, many practice OEM without such train-
ing. The availability of certifications obtained through short courses
for a variety of tasks performed by OEM physicians such as the review
of drug test results, independent medical examinations, and commer-
cial drivers’ license medical examinations, make this a viable option
for many. A 2007 random survey of 1500 ACOEM members reported
that 40% were not board certified in OEM.12

A second structural challenge is that, unique among medical
residencies, ACGME requirements for all three preventive medicine
specialties, including OEM, state, “Residents must complete a Master
of Public Health [MPH] or another equivalent degree program prior to
completion of the residency program.”* If, as is commonly the case,
the incoming resident already has such a degree, the individual is still
required to complete 2 years of residency training, meaning significant
changes to the design of the program to replace the time spent com-
pleting a degree.

Although a minority of programs offer other master’s degrees,
most OEM residencies include an MPH, which must separately meet
the accreditation requirements of the Council for Accreditation in Pub-
lic Health (CEPH).!¢ Simultaneous compliance with CEPH and
ACGME standards pulls the OEM training program in opposite direc-
tions. As one example, CEPH requires at least 42 semester credits for
an MPH, which must be accommodated within a total residency length
of 2 years while also complying with all ACGME requirements, in-
cluding “for a minimum of four months of direct patient care experi-
ence in an occupational setting during each year.”*16 Arrangements
must be made for the program to cover significant and rising tuition
and fees. In practice, for the reasons discussed below, a partial or full
tuition waiver is the only viable option, an institutional cost which
can undermine the support of the host university for the program.

Finally, and unlike most other residency programs, the OEM
training program is dependent upon a large number of diverse rota-
tions at sites external to the institution for important experiences in
government, corporate or union settings, workers’ compensation in-
surers, and onsite OEM clinics. These are complex to maintain admin-
istratively and necessitate continuous outreach efforts on the part of
the program. The OEM program director of 2024 is jumping through
the same hoops of 1994.

Too Many Residencies?

On the other hand, reading Frumkin’s paper 30 years after its
publication, those familiar with the current state of OEM training
might be surprised to learn that there was ever concern about “too
many residencies.” We are well on the way to following his recommen-
dation for program closures. While precise numbers are difficult to ob-
tain decades later, 40 was likely the peak number of civilian OEM res-
idency programs in this country. The first residency to voluntarily
close was at the University of Arizona in 1995: “Several reasons men-
tioned by Frumkin figured in this decision, including (a) lack of criti-
cal mass for training and (b) the labor intensiveness of running a pro-
gram. We chose not to reapply for our noncompeting NIOSH training
project grant (perhaps a first in professional memory).”!7 Tt is
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important to emphasize that this program closed while receiving sup-
port from the NIOSH.

Since then, there has been a steady loss of programs, ap-
proaching a rate of one program per year (Table 1). Over at least the
past 10 years, just as with the first closure, all of these programs closed
while receiving NIOSH support, not due to the loss of an award.!8 As
of July 1, 2025, there will be 19 civilian OEM programs accredited by
the ACGME (Table 2). The majority of the residency programs active to-
day were originally accredited in the 1970s and 80s. According to the
ACGME, there has not been a newly accredited civilian OEM residency
in 24 years. With this reduction, have the problems perceived by Frumkin
to have arisen from having too many residencies been solved?

It is difficult to see any benefit to the academic institutions
where residency programs closed from redirecting OEM faculty re-
sources elsewhere. Indeed, inspecting the list of institutions in
Table 1, for many, the closure of the OEM residency seems to have
heralded a broader winding down of OEM activities at those universi-
ties, with a loss of most, if not all, clinical faculty.

Have the remaining programs benefitted from an increase in
residents through a consolidation effect? The number of graduates
can be inferred from the number taking the ABPM certification exam-
ination (Table 3), although these figures are a slight overestimate be-
cause a small number of candidates become eligible for certification
through pathways other than residency training. For the past 10 years,
apart from a modest upward bump from 2018-2021, the numbers are
comparable to, or below, the figure of 80 provided by Frumkin for
1991.In 2023, 65 individuals took the examination, the lowest number
over the past 10 years and lower than that for the period from
19972001 reported in an earlier publication.!® Data from the
ACGME indicating a current total of 116 OEM residents suggest that
similar numbers can be predicted for 2024 and 2025 (Table 2). Assum-
ing an even distribution in each of the 2 years of training and that all
current residents successfully graduate, there will be approximately
58 residency pathway candidates for the certification examinations

TABLE 1. Civilian OEM Residency Program Closures

Institution Year of Closure
University of Arizona* 1995
Methodist Hospital/Indiana University 1996
Boston University 1997
University of California Davis (ERC)" 1997
University of Oklahoma 2000
University of Massachusetts Worcester 2000
Columbia University/Morristown Memorial Hospital 2001
Medical College of Wisconsin 2004
George Washington University 2004
University of Michigan (ERC) 2004
St. Louis University 2005
University of Alabama Birmingham (ERC) 2005
Emory University 2006
Wayne State University 2007
John H. Stroger Cook County Hospital Chicago (ERC) 2008
University of Pittsburgh 2009
University of California Los Angeles (ERC) 2011
University of Connecticut 2011
University of Texas Medical Branch 2011
University of lowa (ERC) 2020
University of Kentucky (ERC) 2022

University of South Florida (ERC)
West Virginia University

2024 (July 1)
2025 (July 1)

Adapted from data collected by Katherine Kirkland, Association of Occupational and
Environmental Clinics and Michael Gochfeld, Rutgers Biomedical & Health Sciences as
well as citation 17. ERC, Education and Research Center.

* Although the University of Arizona was among the founding group of ERCs, it was a
TPG at the time of program closure.!”
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TABLE 2. Current ACGME-Accredited OEM Residency
Programs

Year of Original Total Filled
Accreditation by Resident NIOSH
Institution ACGME Positions Support
University of 1957 4 ERC
Cincinnati
Harvard University 1960 9 ERC
Mount Sinai School of 1976 3 ERC
Medicine
University of 1976 4 ERC
California Irvine
University of Texas at 1976 5 ERC
Houston
University of Illinois 1977 6 ERC
at Chicago
University of 1978 6 ERC
California San
Francisco
University of 1978 5 ERC
Minnesota
University of Utah 1978 8 ERC
Johns Hopkins 1979 4 ERC
University
Meharry Medical 1979 3 TPG
College
Duke University 1981 1 ERC
University of 1982 5 ERC
Washington
Rutgers University 1983 4 ERC
Uniformed Services 1988 10 N/A
University of the
Health Sciences
Yale University 1990 4 TPG
University of 1992 4 ERC
Colorado
West Virginia 1992 2 TPG
University'
University of South 1993 2 ERC
Florida®
University of Texas at 1994 5 TPG
Tyler
University of 1999 8 TPG
Pennsylvania
Loma Linda 2000 6 No external
University grant funding.
Department of 2010 8 N/A
Aviation Medicine
(Fort Novosel)
TOTAL - 23 116 ERC: 15,
TPG: 5,
Military: 2

Source: ACGME Accreditation Data System — Public, available at https://apps.acgme.
org/ads/public/. Accessed April 2024.

ERC, Education and Research Center; TPG, Training Project Grant. ACGME Accred-
itation Council for Graduate Medical Education; NIOSH, National Institute for Occupa-
tional Safety and Health.

1. Closing effective July 1, 2025.
2. Closing effective July 1, 2024.

in 2024 and 2025. Eleven of the 21 civilian programs today will pro-
duce one to two graduates over the next 2 years based on a current en-
rollment of four or fewer residents (Table 2).

As in 1994, most OEM programs remain too small to offer an
“optimal learning environment.” The importance of residents as
teachers of their peers is widely recognized in the medical education
community.?® For this reason, other programs accredited by the
ACGME require a minimum number of residents. For example,

© 2024 American College of Occupational and Environmental Medicine
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TABLE 3. Number of Candidates Taking the Initial Board
Certification in OEM From the ABPM

Number Taking Initial OEM
Year Certification Examinations From ABPM
2014 78
2015 68
2016 70
2017 82
2018 102
2019 96
2020 99
2021 104
2022 84
2023 65

Source: https:/wwwi.theabpm.org/become-certified/exam-pass-rates/ and Chris Ondrula, American
Board of Preventive Medicine, e-mail communication, April 2024; The American Board of Preventive
Medicine, copyright 2024, all rights reserved.

internal medicine programs must have a complement of at least 9, with
a stated rationale “that peer-to-peer interactions and learning are ex-
tremely important components of residency education.”2!

Without providing data, Frumkin’s characterization that “...al-
though occupational medicine offers many attractive career options,
the fact remains that the national pool of applicants is small, and the
pool of highly qualified applicants is even smaller” is an apt descrip-
tion of the situation today.3 The ultimate proof is the consistent pres-
ence of funded, unfilled slots. The 2023 and 2024 surveys of OEM
program directors reported a total of 26 and 8 unfilled, funded slots re-
spectively after the uniform acceptance date in January of those
years.22 In both 2023 and 2024, nine positions were reported to have
been filled outside of the uniform acceptance date. However, it is im-
portant to note that such offers are not equivalent to positions filling
later in the application cycle. The two large military training programs,
which make all offers through a separate military match, responded to
this survey. Second, nine candidates in 2024 and 13 in 2023 were re-
ported to have been admitted with advanced standing directly into
the final year of training. Such offers can be made outside of the uni-
form acceptance date and are frequently made earlier as these are gen-
erally competitive applicants. In the 2024 survey, three programs re-
ported having no junior year residents in their programs. Therefore,
while it is possible some of the positions available after January are
later filled, the evidence is clear that some unfilled, funded positions
remain. This is at a time when the overall pool of potential applicants,
graduating medical students, has been increasing since 2003 and is
currently at record levels.23 It seems that this may always have been
the case in the United States, because unfilled, funded slots were also
reported in 1984.2 The situation is the same in Canada,?* the United
Kingdom,?5 France,?¢ and Spain.2”

Given the weak application pressure, it is not surprising that
candidate quality is reported as a concern among the OEM program
directors. In 2023, this was reported by nine programs as “the most im-
portant residency-related issue,” tied with funding. In 2024, although
most programs reported increases in both applicant quality and quan-
tity, “resident pipeline/recruitment” was still reported as “the most im-
portant residency-related issue” by three programs, tied for second af-
ter funding. Furthermore, one program reported the most important to
be “resident disciplinary issues” with another “new resident issues.”

Frumkin’s description of the challenges in OEM training re-
mains just as accurate today, although his attribution of those problems
as arising from the large number of residency programs was incorrect.

Funding
Publications on the state of OEM training consistently identify
inadequate funding for residency programs as a limiting factor, with an

© 2024 American College of Occupational and Environmental Medicine

appeal for more.!-219 Another constant for more than 50 years has
been the heavy reliance of training programs on external funding
through NIOSH grants, the source of support for more than 70% of
programs throughout this period.!? This alone is problematic. On
top of all other duties, the OEM program director must also be suc-
cessful in the application for and administration of federal grants, a
task not necessary for other residency directors to perform. Further-
more, just as Scutchfield observed, program directors must continue
to be very “creative” in funding positions because the NIOSH provides
only “partial funding support” in the words of the ACOEM Guidance
Statement. !

The NIOSH funding comes nowhere close to covering actual
training costs. The maximum award per year for an OEM TPG cur-
rently is $250,000.2° Expenses include stipend and benefits for each
resident, with a national median salary of $65,306 and $67,763 for
PGY-2 and PGY-3 in 2023.39 Assuming a 30% fringe rate, training
one resident in each year of the program costs roughly $173,000. By
contrast, Centers for Medicare & Medicaid Services Direct GME pay-
ments provide a capitation of approximately $150,000 per resident per
year in all other specialties.?! Additional expenses include a minimum
20% support for the faculty program director and 50% for a staff pro-
gram coordinator to meet ACGME requirements.* None of these ex-
penses are in any way discretionary, and they are completely beyond
the control of the program. There are additional expenses such as
travel costs and conference attendance. As a result, OEM programs
must secure other funding sources as well as in-kind support, such
as partial or full tuition waivers for the required master’s degrees com-
pleted by residents. Not surprisingly, the OEM program directors’
survey reported that only 43% of funded positions in 2023-24 were
supported through NIOSH awards (Table 4).22 The remainder were
supported from no fewer than 11 different sources. The labor-
intensive nature of OEM training, which includes a never-ending
search for funding—a task unknown to our colleagues running medi-
cine and surgery programs—and which led to the closure of the first
residency, remains.

In addition, unlike many federal research grants, which include
facilities and administrative (F&A) costs of 45% or more added on to
the direct costs of the work, the F&A rate for training grants is fixed at
8%.22 In effect, because the NIOSH only partially subsidizes the costs
of training, the host institution incurs expenses from having an OEM
program. As a result, the potential loss of a NIOSH award at the pro-
gram level provides no security, hence the closure of programs while
receiving support.

TABLE 4. Support Sources for Funded OEM Residency Positions
2023-24 Reported by Program Directors

Number of Positions
(Stipend and Fringe Benefits)

NIOSH Education and Research Center 13
NIOSH Training Project Grant

Military

University

Health Resources Service Administration
Veterans’ Administration

Hospital

Residency Department

Practicum Sites

Donations

Corporate

Foundation Support

Other

Funding Source

AN~ NN~

Each program (N = 23) may have multiple sources of funding.?2
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NIOSH and Training Support

The NIOSH was created in 1970 to perform the functions under
Section 21 of the Occupational Safety and Health Act, which states
that it “shall conduct, directly or by grants or contracts education pro-
grams to provide an adequate supply of qualified personnel to carry
out the purposes of this Act” (italics added).3? In the early years of
its existence, the NIOSH was indeed very active in providing training
directly. Unlike the CDC more broadly, which began to offer residency
training in Preventive Medicine 1972,33 the NIOSH’s direct involve-
ment in training consisted of continuing education. In fiscal year
1974, 50 courses were offered to 1100 professionals while for fiscal
year 1982, “NIOSH will again offer a full schedule of short courses
in industrial hygiene, occupational safety, industrial toxicology, occu-
pational health nursing, and occupational medicine at the Cincinnati
headquarters and in the field.”2® In addition, the NIOSH saw the need
to provide financial support for training to be conducted outside the In-
stitute. These awards are provided through two mechanisms: TPGs
and what are now called ERCs.

Scutchfield did not specify the type of awards for the 76% of
OM training programs receiving federal support in 1984, although
he commented on the heavy reliance on NIOSH ERCs.2 Frumkin re-
ported that nine residencies were supported by TPGs and 14 by ERCs
in 1993.3 Based on the most recently available 2022 annual report
from the NIOSH Office of Extramural Programs, which administers
both the TPG and ERC awards, five OEM residencies were supported
by TPGs and 14 by ERCs (Table 5).34 As others have noted, while
NIOSH funding for training has steadily declined over time,!-!° a
deeper examination reveals a more complex picture and important
trends.

Training Project Grants

The year that TPGs started varies by the NIOSH source, one
stating 197235 while another reporting that 21 TPGs were present in
1971.3¢ A notice of awards with the conditions and procedures for el-
igibility issued by the NIOSH in 1972 describes three mechanisms for
TPG awards.37 Long-term TPGs were “to establish, strengthen, or ex-
pand graduate, undergraduate, or special training, of persons in the
field of occupational safety and health. Such grants may include train-
ing in occupational medicine, industrial hygiene, industrial nursing
and occupational safety engineering and the training of technicians
and paraprofessionals in such areas.” Short-term TPGs were “(1) To
provide specialized instruction for occupational safety and health pro-
fessional personnel which will increase their competence in an area in
their respective fields. (2) To prepare or expand the capabilities of occupa-
tional safety and health professionals for leadership roles as administrators
or supervisors, and (3) To prepare or expand the teaching capabilities of
occupational safety and health professionals.”” Third, “A traineeship is
an award of funds to an individual for his [sic] subsistence and

other expenses during a period in which he is acquiring training
(a) in the occupational safety and health professions, (b) for re-
search relating to occupational safety and health, or (c) for teaching
in occupational safety and health.” These traineeships were up to
2 years in duration.

The number of TPG awards increased to 44 by 1976.3¢ Over
time and with the advent of ERCs, only the long-term and postbacca-
laureate academic certificates remain at universities with TPG awards,
although the NIOSH continues to support short-term, nonacademic
training for workers in commercial fishing, emergency response, con-
struction, and mining through this or similar awards. Twenty-five of
the current 28 TPGs offer training in a single academic discipline.
The eligible programs include both undergraduate and graduate level
degrees in the same “core” disciplines identified by the NIOSH in
1972: Industrial Hygiene, Occupational Health Nursing, Occupational
Medicine Residencies, and Occupational Safety, as well as “allied”
disciplines.28 Unlike the core programs, the NIOSH has never speci-
fied these allied disciplines, although later notices list examples. Cur-
rent TPG awardees include allied programs in occupational health psy-
chology and occupational epidemiology.

Education and Research Centers

In 1977, the NIOSH announced the availability of new funding
to support training: “The objective of the educational resource center
grants program is to provide a mechanism for combining and
expanding existing activities and coordinating multidisciplinary and
multilevel training and continuing education in occupational safety
and health under a single grant for a geographic area.””?® Training in
the same four core disciplines as the TPGs was required together with
allied fields. The first nine ERC were awarded to Harvard University,
the University of Cincinnati, Johns Hopkins University, the University
of Texas Houston, the University of Minnesota, the University of
North Carolina, the University of Washington, the University of
[llinois at Chicago, and the University of Arizona.

The number of ERCs steadily grew, reaching 18 by 201239
which remains the number today. The ERCs have been remarkably sta-
ble over time. The University of Arizona is the only institution ever to
lose the status of an ERC, likely in 1985 based on a reported decline of
one ERC that year,!® although it continued as a TPG providing an
OEM residency until 199417 and still offers master’s level graduate
training in industrial hygiene with NIOSH support.#? These centers
are required to go through a competitive renewal and peer review pro-
cess every 5 years; the success rate for such renewal applications for
ERCs overall has been 100% for almost 40 years.

Although not using the term ERC, the landmark Institute of
Medicine (IOM) report Addressing the Physician Shortage in Occupa-
tional and Environmental Medicine of 1991 clearly regarded such cen-
ters as an essential component to increase the number of OEM

TABLE 5. NIOSH Funding by Award Types

Fiscal Year Total TPG Funding Total ERC Funding

Investigator-Initiated Research Grants (R01, R03, R21, R13, K01)

2012 $4,306,900 $24,268,033
2013 $4,089,155 $23,005,303
2014 $4,092,701 $26,925,999
2015 $3,997,985 $26,949,959
2016 $4,213,119 $27,956,791
2017 $4,204,189 $28,351,166
2018 $4,502,466 $28,400,861
2019 $4,786,981 $28,380,942
2020 $5,076,944 $29,333,381
2021 $5,237,805 $29,280,156
2022 $5,087,714 $30,345,061

$32,015,665
$30,249,244
$28,914,609
$27,019,595
$22,985,270
$15,577,086
$16,575,147
$17,185,978
$15,174,357
$16,008,471
$15,794,625

Source: NIOSH Office of Extramural Program Annual Reports available at https://www.cdc.gov/niosh/oep/annualreports/default.html. Accessed April 2024.
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specialists.*! One of the six recommended measures was that “a lim-
ited number of centers of excellence—10 to 15—that provide special-
ized training and research in occupational and environmental medicine
should be established in the near future.” Others cite the establishment
of the ERCs in the 1970s as a rare time of promise and commitment to
training by the NIOSH.!° A closer inspection tempers this view.

Early on, the NIOSH decided to outsource its involvement in
education, akin to extramural research. “The number of trainees
trained directly by the NIOSH steadily increased until 1977 when
mechanisms were developed with outside organization to provide “in-
direct” training to meet ever-increasing demand. The Educational Re-
source Center Grant Program contributed a large part to the indirect
training efforts.”2528 In other words, the ERCs were created in part
to shift educational activities outside of the NIOSH. This trend was
to continue. Today, the NIOSH involvement in physician training, with
a few, small-scale exceptions such as residency rotations at facilities in
Cincinnati and Morgantown as well as participation in the Epidemic
Intelligence Service, is almost entirely confined to the award of grants
to external institutions.

While pulling back from education, the NIOSH placed greater
emphasis on research. The National Occupational Research Agenda
was launched in 1996.42 In 1998, the NIOSH announced that the
ERC were to be renamed education and research centers.*> From
1980 to 2000, the share of NIOSH’s total budget for training had de-
clined from 38% to 6.6% with an absolute decrease of 40% when
corrected for inflation.!® On the other hand, by 2012, the NIOSH
funding for external investigator-initiated research grants exceeded
the combined total for TPG and ERC awards that year by more than
$3 million, although it has since declined by about 50% (Table 5).

While ERCs overall have been remarkably stable over time, the
same cannot be said for their component training programs. Eight
OEM residency programs within ERCs have closed since 1997, in-
cluding three of the most recent closures (Table 1). Before 2004, all
ERC:s offered a residency, as of July 2024, only 13 of 18 will.

Over time, NIOSH’s training requirements for ERC eligibility
have also progressively become more lax. From the original notice
of 1977: “There shall be full-time students in each of these [four] core
disciplines, with a goal of a minimum total of 30 full-time students.”38
By 1994, an ERC was required to offer three of the four core
programs.** There was to be a minimum of five full-time students in
each of the core programs, with a goal of a minimum of 30 full-time
students in all of the core programs together. Currently, NIOSH
ERC:s are required to have a minimum of two core academic pro-
grams, the third program can either be in a core or an allied
discipline.#> Allied academic disciplines supported at ERCs at
present are even more diverse than those at TPGs and include degree
programs in biomonitoring,*¢ health physics,*” occupational health at
the human-animal interface,*® and athletic training.*® Many allied ac-
ademic programs are PhD or other doctoral degrees, meaning the sup-
port is effectively for research. There are no longer any requirements
for a minimum number of trainees, either for any academic program
or in total.#> As of July 2024, only three ERCs will offer all four of
the core academic disciplines.

In addition to funding for up to 10 academic programs, ERCs
can also receive support for a growing list of additional “center-
wide” administrative activities, which include an evaluation and plan-
ning core for central administration, as well as programs entitled
Emerging Issues (discretionary funds, added by 2022), continuing ed-
ucation, outreach, pilot project research training (added by 2000), and
targeted research training (added by 2015) for a total of up to $1.8 million
per year.*> Because ERCs have an established administrative infra-
structure in place for training and research, they are also well posi-
tioned to secure additional closely related awards from the NIOSH,
further expanding the level of external support. Seven of the 11
NIOSH Centers for Agricultural Safety and Health>? are at institutions
with ERCs. Because this was previously a program within ERCs, this

© 2024 American College of Occupational and Environmental Medicine

separation to a distinct award mechanism represents an effective sig-
nificant increase in funding. Eight of the 10 more recent Centers of
Excellence for Total Worker Health>! and two of the 20 NIOSH-
sponsored State Occupational Safety & Health Surveillance
Programs>? are at institutions that are also ERCs. Only two TPGs have
any of these additional centers or programs.

A final important difference is that ERC funding, unlike TPG
support, is a separate line item within CDC’s budget for the NIOSH
and therefore periodically receives targeted increases, such as $1 million
through the 2023 Omnibus Appropriations spending bill.>3 As a re-
sult, ERC funding has been much more stable year-to-year compared
with TPGs (Table 5). Furthermore, TPGs have declined from 44 in
1976 to 28 at present. In each of 2018, 2020, and 2022, the NIOSH
announced that “[e]nough funds to support applications for new
NIOSH TPGs or new programs within TPGs are not expected to be
available.”>4

In 2022, NIOSH funding for the 18 ERCs totaled $30,345,061
while for the 28 TPGs the total was $5,087,714.34 This six-fold differ-
ence in overall level of funding and three-fold difference in the number
of OEM programs at ERCs compared with TPGs does not correspond
to proportionate differences in the number of graduates from this or
programs overall. For all NIOSH-supported graduates, 44% in OEM
and 45% overall were from TPGs (Table 6).

The Way Forward

For more than 50 years, we have lamented the decline of our
field.!-21° Despite these consistently dire assessments, there has been
very little change in the approach to training apart from an expansion
in the number of residency programs in the early 1990s. From 1984 to
today, the same remedies have been proposed to increase the supply of
OEM practitioners: increased funding for residency programs and ef-
forts to make the specialty more appealing to candidates.!24! These
two solutions have never been implemented on a wide scale, demon-
strating that neither are workable.

The history of OEM training reveals several harsh realities. The
model we have now is one that we inherited and not one that anybody
would design today. The training is incomplete and circuitous, forced
into both application and accreditation systems that are ill-suited for
our purposes. Funding must be cobbled together from multiple
sources. Despite all this additional effort on the part of the training pro-
grams, it has always been a struggle to recruit high-quality candidates
and the number of residents in all but a few programs is small. The end
result is an extraordinarily labor intensive, inefficient training
environment.

The uncomfortable truth of our field that we have ignored for
too long is that OEM has simply never been a popular career choice
among candidates for traditional residency training. This is not to
say that OEM is unpopular among all potential candidates, as it clearly
becomes attractive to physicians after they train or practice in other
specialties, but it is among the medical students applying to residency

TABLE 6. NIOSH Supported Occupational Safety and Health
Graduates, 2021-2022

ERC TPG Total
Occupational Safety 56 83 139
Industrial Hygiene 112 78 190
Occupational Medicine 28 22 50
Occupational Health Nursing 34 0 34
Allied Occupational Safety and Health 84 76 160
Total 314 259 573

Source: NIOSH Office of Extramural Programs 2022 Annual Report available at:
https://www.cdc.gov/niosh/oep/annualreports/2022.html. Accessed April 2024.
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programs. Given the multitude of challenges, it is not surprising that
OEM residency programs have closed. They can be predicted to con-
tinue to close without fundamental change.

The lack of appeal of OEM among the pool of applicants to
ACGME residency programs must further be acknowledged as the
rate limiting factor in the current training pipeline overall. Stating that
funding for existing residency training is a current limitation is simply
not defensible in the consistent presence of funded-yet-unfilled slots.
Dispensing with this assertion is critical if we are to move forward.
Even if more funding could be secured, used to continue to train in
the way we have always trained, it can be predicted to have no effect.
The situation was the same when there were 40 residency programs:
there was neither an increase in the total number of graduates nation-
ally nor in the number of trainees per program. This does not mean
that select OEM residency programs at the most prestigious universi-
ties would not grow if they could fund more positions. However, they
would do so by pulling in more candidates from the same, small, and
fixed national pool, leading to more unfilled positions in other pro-
grams and no net increase in the total number of graduates.

To state that funding is not the limiting factor currently is not to
state that funding is adequate. In this regard, the history of NIOSH sup-
port for training is an illustrative exercise in contrasts. Funding for
ERCs may be among the most stable of any competitive federal grant
award. With average awards of close to $1.7 million per year plus
positioning for additional grants for closely related activities, these
centers will of course be valued by the host universities. High levels
of stable funding have resulted in ERCs that have been exceptionally
durable as centers for over 40 years. Of course, stability is essential
to educational programs, which make multiyear commitments to
trainees admitted on a continuous basis. On the other hand, woefully
inadequate funding at the academic program level has added to the
multitude of threats facing OEM residencies and, as a result, many at
ERCs have closed.

Beyond external funding for training, additional fundamental
questions also need to be asked about the role of the NIOSH. If one
accepts that they constitute “qualified personnel” to carry out the
OSH Act, then Congress clearly placed the responsibility for training
OEM physicians with the NIOSH. For whatever reason, the NIOSH
transitioned out of direct involvement in training early on and created
ERC:s to achieve this goal. There is recent evidence of this phenome-
non more broadly at the DC. In a mystifying and troubling decision in
light of the COVID-19 pandemic, the closure of the Preventive Medi-
cine Residency and Fellowship Program after 52 years was announced
effective July 1, 2024.55 The problem with outsourcing training is that
the trend of deemphasizing education in the core disciplines in favor of
related programs and research has rippled out from the NIOSH into the
ERC:s it supports. Whether successively looser NIOSH training re-
quirements for these awards were a factor behind this shift or the ERCs
were already struggling to meet them (or both) is important to ascer-
tain. Either way, the “centers of excellence” model to address the
shortage of OEM physicians envisioned by the IOM has never materi-
alized. Currently, TPGs are much more efficient than ERCs in produc-
ing core program graduates, including OEM physicians (Table 6).

Now is the time for the NIOSH to lead a major reform of the cur-
rent training model. Because more funding is likely not forthcoming, how
and what is funded by the NIOSH must be re-examined. Of course,
NIOSH and the ERCs are currently performing much highly valuable
work. Research and allied disciplines are important. However, can we con-
tinue with the current priorities while in a slow-moving crisis which, based
on the most recent OEM residency graduation numbers, may now be ac-
celerating? It is worth noting that three of the current ERC directors and
both the director and deputy director of the NIOSH are OEM physicians.
Where will these future leaders come from if we continue to lose the core
programs? Where will future OEM program directors come from?

It is time to move beyond calling for increased funding that will
not help if it is spent on the current training model. The evidence from
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decades of experience is clear that this model has never worked well. It
never will. What is indisputable is what will happen without funda-
mental reform in how we train physicians in the field of OEM. As
the late Dr. Joe LaDou observed of these same trends in 2002, “it ap-
pears that the specialty of occupational medicine is returning to its for-
mer obscurity.”!® Novel approaches are needed which should be in-
formed through an examination of successful and failed experiences
both within and outside of the United States.

Should the predominant training pathway be an ACGME resi-
dency of at least 3 years like all other medical specialties? The IOM
proposed three levels physicians in OEM: “OEM Specialist” certified
by the ABPM, “OEM clinician” certified in another specialty with an
added qualification in OEM, and primary care physicians with some
core OEM training within their residency.*! Canada has a similar
model with both residency-trained specialists through the Royal Col-
lege of Physicians and Surgeons and a numerically much larger group
of physicians from other disciplines who practice in the field certified
by the Canadian Board of Occupational Medicine.>® Canada has also
recently demonstrated that OEM as a subspecialty of internal medicine
or public health and preventive medicine is not viable.>”

It is clear that to reach large numbers, any new training model
in OEM must be attractive and feasible for entry by physicians who
are already in practice. The “Train-in-Place” program at the University
of Pennsylvania which reaches practicing physicians has been among
the most productive OEM residencies in the country for more than
25 years.>8 The ABPM acknowledges such a need through the com-
plementary pathway which “is designed to accommodate physicians
who wish to make a midcareer shift into the practice of Occupational
and Environmental Medicine.”>® Under this pathway, “physicians
must complete two or more years of training in a clinical residency
program. They must also complete one year with an ACGME-
accredited Occupational and Environmental Medicine residency
program.”>® Crucially (and somewhat confusingly), complementary
pathway trainees are not regarded as residents by the ACGME.®0 As
aresult, there is much greater flexibility, trainees can remain employed
and received compensation through their current positions and
ACGME requirements do not apply to such individuals. In addition,
the NIOSH support can be used for complementary pathway trainees.
However, to date the number of candidates following this pathway has
been small, with only one individual admitted in 2024 according to the
Program Directors’ Survey.2? One factor cited is the significant admin-
istrative effort necessary to ensure requirements are met.%! In addition,
this pathway still requires training offered by an ACGME-accredited
OEM residency, which may become an increasing constraint as the
number of programs decline.

The approach to training needs to be greatly streamlined to be-
come more efficient and sustainable. Funding must be provided from a
single source at a level to cover actual costs, stable, and without the
burden of applying and administering federal grants awarded every
5 years. If OEM programs have never closed due to the loss of a
NIOSH award, the requirements for an ERC have been progressively
loosened, and with a 100% success rate of competitive renewals,
Frumkin’s observation that the NIOSH supports all programs meeting
technical criteria continues to ring true. While no doubt well-
intentioned, this does beg the question of why funding is allocated
using a competitive external peer review process designed for research
grants. In addition, why are there two distinct NIOSH award mecha-
nisms for the same academic training programs, especially when TPGs
are far more efficient than ERCs in producing graduates? Could TPGs
become components of the ERCs which serve their region? If other
obstacles are addressed, would reinstating the NIOSH requirement that
ERCs offer an OEM residency as envisioned by the IOM increase the
number of graduates? Serious consideration also needs to be given to
the benefits versus the costs of incorporating programs within OEM
training that require accreditation by ACGME and CEPH, especially
contemporaneously. While such accreditation confers a valuable
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element of credibility among those external to the field, neither system
was designed for OEM physician training and compliance is both bur-
densome and highly constraining.

Lastly, as in 1994, we continue to squander scarce resources by
having each program individually teach much of the same material to
small numbers of residents. Are more efficient, centralized approaches
to the delivery of training possible, especially with advances in tech-
nology for distance education? All three Canadian OEM residency
programs collaborate to offer a common didactic curriculum through
two-hour didactic sessions delivered via videoconferencing each week
over a 2-year schedule, with faculty associated with each program con-
tributing sessions. Is there a role for NIOSH to return to providing
some of this centralized training directly? The CDC 2-year Epidemic
Intelligence Service Fellowship program begins with a one-month
course for all new fellows in Atlanta before field placements.6? In
Finland, OEM is the second most popular medical specialty and the
Finnish Institute of Occupational Health is directly involved in provid-
ing a common curriculum in partnerships with universities.o3

The NIOSH has sponsored systematic workforce assessments
in 1977, 1985, 2000, and 2011.%4 These have included extensive sur-
veys of employers as well as training programs, and all four have
found shortages in the number of OEM physicians. The 2000 assess-
ment, issued by the IOM, went further in both presenting successful
models and making several specific recommendations for training,
such as for a new pathway for board certification by the ABPM similar
to the complementary pathway and greater use of distance learning to
reach practicing physicians.®> An updated workforce assessment
therefore represents a timely opportunity for the NIOSH to demon-
strate renewed leadership on workforce training. The longstanding
barriers to training and the growing shortage of OEM physicians have
been well characterized in the previous assessments, what is urgently
needed now is a new approach to address this ever-worsening crisis.
The future of our field depends upon it.
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