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External Practicum-Year Residency Training in
Occupational and Environmental Medicine:
The University of Pennsylvania Medical Center

Program

Edward A. Emmett, MD, MS
Judith Green-McKenzie, MD, MPH

We describe a competency-based training program that allows physi-
cians employed full-time in occupational and environmental medicine
lo satisfy the supervised practicum year of training required by the
American Board of Preventive Medicine (ABPM). The program s
designed for trainees with greater clinical experience than the 1 clinical
year required by the ABPM. To date, 25 physicians from clinic-based,
academic, corporate, and government employment across most geo-
graphic regions of the United States have been admitted into the
program. Most completed a master’s in public health (MPH) in a
distance-learning, on-job, on-campus, or executive program. The practi-
cum-year training has been highly successful, as evidenced by improve-
ments in resident self-assessment of compelency, resident satisfaction
with the training, faculty evaluation of resident performance, and
success rate in the ABPM examination. The program has opened a new
pathway for physicians making a mid-career shift to occupational and

environmental medicine to obtain high-quality, in-depth education and
board certification. (] Occup Environ Med. 2001;43:501-511)

From the Hospital of the University of Pennsylvania, Department of Occupational Medicine.
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his article describes the External
Practicum Year Residency Training
Program in Occupational and Envi-
ronmental Medicine (UPenn-RES)
developed in Philadelphia. The pro-
gram was commenced at the Thomas
Jefferson University Hospital in
1997. In July 1999, the program was
moved in its entirety to its present
location at the University of Pennsyl-
vania Medical Center and the Medi-
cal School of the University of
Pennsylvania.

The UPenn-RES program aims to
provide high-quality training to sat-
isfy the supervised practicum-year
requirement for residents desiring to
take the certification examination of
the American Board of Preventive
Medicine (ABPM). The program
does not provide training for the
other 2 years required by the ABPM,
namely, an accredited year of clinical
training and a postgraduate year of
academic training. It is designed for
physicians who are already em-
ployed full-time in the practice of
occupational and environmental
medicine (OEM) and thus is partic-
ularly appropriate for physicians
making a mid-career shift into occu-
pational medicine. UPenn-RES is
based on the principles of adult
learning and of building on an exist-
ing professional skill base to estab-
lish a comprehensive set of desired
competencies. The resources, oppor-
LL’mities, and caseload at the resi-
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as the vehicle for learning, supple-
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mented as necessary by additionalbeen desirable for many corporate corporate employers, to freestanding
experiences. The program is de- positions, especially for those fo- occupational health clinics, and to
signed to enhance and develop men-cused on toxicology or policy mat- some hospital-based clinics, particu-
toring and networking arrangements, ters. A number of individuals with larly those outside of academic med-
both at the site of employment and this type of training have risen to the ical centers. The strengths of these
through the training program, to pro- most senior positions in the profes- physicians have been in their clinical
vide for personal growth and career sion and in  multinational judgment, broad medical experience,
development. corporations. and medical maturity, whereas their
UPenn-RES is an innovative pro-  The strengths of physicians trained relative weaknesses have been in the
gram, designed from the ground up through this career path have in- academic, preventive, research/
to achieve these objectives and un-cluded formal training in the aca- scientific, and regulatory aspects of
constrained by the need to incorpo- demic, preventive, research, and reg-OEM. Just as with the traditional
rate elements of an existing training ulatory aspects of OEM. In our residency training career path, a
program, which allowed for an un- experience the relative weaknessesnumber of individuals making a mid-
usual degree of flexibility and inno- at least in the initial years of spe- career shift to occupational medicine
vation. To date, 25 trainees have cialty practice, have typically beenin have risen to the most senior posi-
entered the program, which is now in the area of maturity of clinical judg- tions in the profession, including
its fourth year. As of December mentregarding complex medical and those in multinational corporations.
2000, there were eight trainees in the social issues. This type of judgment In contrast to most medical special-

class of June 2001. usually comes from varied clinical ties, occupational medicine physi-
experiences gathered over an ex-cians who graduated from medical
Rationale for an External tended period of time. school before 1984 are able to sit for

: : Those choosing the specialty at the ABPM certification examination
S“PETV'Sed Practicum-Year mid-career typically have had a num- through a “grandfathering” optioh,
Training Program ber of years of medical experience so the demand for residency training
Since at least the mid-1960s, entry (often in internal medicine, family is relatively limited among experi-
into the advanced practice of OEM practice, or emergency medicine) be- enced physicians making a mid-
has been characterized by two differ- fore beginning to work part-time in career switch to this field. Although
ent career paths, traditional residencythe specialty and discovering their their pass rate on the ABPM exami-
and mid-career shift. enjoyment and penchant for the prac- nation was lower than that for resi-
Those entering the specialty tice of occupational medicine. Many dency-trained physicians, this option
through residency training generally of these physicians have pursued noallowed many physicians making a
became interested in OEM in medi- formal training other than a limited mid-career shift to become diplo-
cal school, undergraduate college, ornumber of entry-level continuing mates of the ABPM. This option is
during another residency program medical education (CME) courses no longer available to those who
(typically, internal medicine, an in- (such as ACOEM'’s basic curricu- graduated after January 1984.
ternal medicine subspecialty, or fam- lum). Those who took corporate jobs  Both entry tracks have brought
ily practice). Either after an initial (which were plentiful in the 1970s physicians with many of the skills
clinical residency year or in combi- and 1980s) were trained on-the-job required for the broad practice of
nation with internal medicine or fam- or through mini-residencies that of- OEM, but, generally, neither track
ily practice, the residents have typi- fered more extensive training. Be- has included all the requisite compe-
cally completed the academic and cause of the limited scope of activi- tencies without further development.
practicum years required by the ties in many corporations and in As a result, there has been a market
ABPM at the same institution. This many occupational medicine clinic need for physicians from both types
training has been supported by vari- settings, on-the-job training and ex- of career paths.
ous means, including National Insti- perience can be quite narrow in The past several years have seen
tute for Occupational Safety and scope. Traditional residency training developments in educational tech-
Health (NIOSH) grants, the military, was seldom an attractive option for nology, particularly in distance
Occupational Physicians Scholarship mid-career shift physicians, not only learning and in the adoption of a
Fund scholarships in latter years, for reasons of cost and logistics, but competency-based learning para-
and, to a quite limited extent, by also because the style and content ofdigm. These offer substantial new
hospital or university funds. This the training was not always appropri- possibilities to enhance the training
career path has almost obligatorily ate to the trainee’s level of medical and skill development of those wish-
been for those going into academic maturity. ing to enter OEM through either
research positions and for many gov-  Physicians pursuing a mid-career path. Application of a competency
ernment agency posts, and it haschange have been attractive to manyparadigm for training allows the
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training and professional develop- year of accredited clinical training.

. . . . TABLE 1
ment needs of both traditional resi- In practice, all residents have had Selected Site Characteristics
dency-trained and mid-career-shift substantially more than 1 year of Considered in Determining Suitability
physicians to be evaluated againstclinical training and/or experience, as a Training Location
the same set of outcome require- and it is doubtful whether an individ- + Number of employees and variety of
ments, even though their initial skill ual with only 1 year of clinical ex-  jobs and job settings.
base may be very different. Training perience could gain acceptance to thee Medical facilities, clinical and informa-
is then directed at achieving a com- program. Many residents admitted to  tion resources
mon set of competencies by the endthe program have already been certi- . ?ass|2?dsatients soon
of the training experience. Distance- fied by one of the boards approved . Oyépponuﬁities for collaboration with in-

learning tech_niques, m_ade possible by the American Board of Medical  dustrial hygienists, nurses, safety per-
by advances in information and com- Specialties and/or have additional —sonnel, counselors, and/or others con-

munication technology, allow aca- relevant education. The 25 incoming ~ SMed with psychosocial issues.

i H P H . . . Opportunities to deal with clinical, scien-
demic and didactic material t0 be rainees include 11 diplomats of the tific, social, legal, and administrative is-

learned off-campus at a time and american Board of Internal Medi-  sues.
pla_ce chosen by the student. The cine, 3 of the American Board of ¢ Opportunities to deal with issues from
trainee can be freed from the con- Family Practice, and 1 diplomat each the perspectives of workers and their

i i i : representatives, of regulatory or legal
straints of time and location that ¢ the American Boards of Emer- p g9 y or leg

i i i .. . . authorities, and of the employers.
233\22332/ r:;:/eecurﬁigl(;;epde a((;al:demlc gency Medicine and Family Practice. « opportunities to interact with workers,

) p, i ON- Additional qualifications have in-  human resources personnel, industrial
job, on-campus”) master's degree .| ded one fellowship each in infec- ~ relations personnel, line supervisors,

- : e worker representatives, and the outside
that require a series of 2- to 5-da d'uous disease and sports medicine, medical communtty.
4 Y and a doctorate, master’s, and two .

; ) - Opportunities for experience in the clini-
p_erlc_)ds of attendance on campus, engineering degrees. cal and administrative aspects of direct
distributed over 2 or more years.

Distance-learnina and on-iob. on Residents must also have com- worker care and job assignment, medi-
campus prograrr?s have givjen’much peted, or made significant progress o Scree:'mg andd surve"tl'a e o,
. conservation and promaotion, environ-
.~ toward completing, an MPH or .
greater access to the ABPM-requwede uivalent %e rge Sianificant mental assessment, employee assis-
academic year MPH or equivalent ?o ress meansg cor.n Iet?on of at ;rcl:(;e and relevant reguiatory compl-
training for physicians in practice Prog P i

; : - least the four core courses required
who wish to make a mid-career shift . - .
to specialist OEM practice. by the ABPM (Biostatistics, Epide-

Using competency based training m|o_Iogy, Environmental and' Occu- ) )
and on-job, on-campus techniques, wePational Health, Health Services Or- experience and knowledge in the
were able to establish a successful9anization and Administration) and group.
competency-based external residencycOUrse work on the social and behav- - The site where the resident is em-
program that satisfies the supervised!or@! influences on health. Among ployed must be willing and able to
practicum-year training requirements (€ 25 incoming residents, 19 ob- provide the range of experiences re-
of the ABPM and is accredited by the f@ined their MPH or equivalent de- quired for a meaningful training
Accreditation Council for Graduate 9ree inadistance-learning, an on-job year. There must also be adequate
Medical Education (ACGME). Tradi- ©ON-campus, or an executive-releasesupervision by a highly qualified in-
tionally, practicum-year residents have Program (Medical College of Wis- dividual at the site who can supervise
been employed by the training pro- consin, 16; University of Michigan, and evaluate the day-to-day work of
gram, although for at least 4 months, 2; Columbia University, 1), and 6 the resident. Management at the res-
they were assigned to work in industry obtained their degree in a residential idents’ site must be willing to ac-
in what is described as “the real world Program (MHSc University of Colo- commodate the time and effort re-
of work.”® UPenn-RES makes use of rado, 2; MPH Johns Hopkins Univer- quirements for the resident to attend
the workplaces in which a physician sity, MBA University of Pennsylva-  sessions in Philadelphia and to facil-
already works to provide the training nhia, MPH University of North itate the projects required from each
experiences. Carolina, and MPH University of resident (see later). Signed affiliation
Pittsburgh, 1 each). To date, eachagreements spell out the site require-
o . class has had residents from severalments in detail. The adequacy of a
Admlssmn F_%eqwreme_nts and institutions. The heterogeneity of ac- proposed training site is evaluated
Characteristics of Trainees ademic year experience among a res-before admission of the resident to

All residents admitted into UPenn- ident class has been a strength thatUPenn-RES. Items evaluated are
RES must have completed at least 1has augmented the diversity of prior summarized in Table 1.
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The curriculum vitae of the pro-

posed supervisor at the site is alsoG . fC ‘ Obiecti
reviewed. Quite often the prospec- rolipings of ~.ompetency Lbiectives
. . . . Used to Define External Practicum-
tive resident is the director of the year Residency Modules
OEM program at a particular loca- o qral
tion, or even of an entire organiza-
tion. In such cases the supervisor
may be someone such as a vice
president for medical affairs, a de-
partment chair, or other responsible ., Development
individual. As necessary, innovative  Giinical Toxicology
arrangements have been made to co-The Workplace, Hazard Recognition and
opt additional local supervisors and Control
resource persons in preventive/ Enviro.nmental Hea.lth,.Risk Assessment &
. ) Risk Communication

occupational and environmental ¢ worcer, Disability & Work Fitness
medm”_]e_ to ensure adequate local population-Based Occupational Medicine
supervision. Organizational Management

The program is national in scope,
and almost all regions of the conti-
nental United States have been rep-
resented. Of the 25 incoming resi- Medicine for Occupational Medi-
dents, 3 were from the Northeast cine® and for the ABPM! They were

TABLE 2

Critical Review & Appraisal of the Litera-
ture

Clinical Occupational & Environmental
Medicine

Oral & Written Communication
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(1 = lowest, 5= highest). The self-

ratings are reviewed by the resident’s
site supervisor and faculty preceptor
(see section on supervision for an
explanation of these terms) to ensure
that they are realistic. On the basis of
the self-evaluation (revised as neces-
sary after review by the supervisor
and the faculty preceptor), an educa-
tional plan for the year is developed.
The educational plan includes iden-
tification of the five major projects;

additional educational experiences to
strengthen the competency base;
clinical areas for strengthening

(through case presentations on pre-
ceptor site visits, grand rounds or
journal club presentations, or by ad-
ditional clinical experiences); a plan

for progressive assumption of re-
sponsibility; and, as necessary, rota-
tions or experiences at the University

(New York—2, Connecticut-1), 11 developed with careful reference to of Pennsylvania or other sites. An
from the Mid-Atlantic (Pennsylva- the American College of Occupa- important section deals with the
nia—5, New Jersey—2, Maryland-1, tional and Environmental Medicine plans for the progressive assumption
Delaware—2, Virginia—1), 5 from the CompetencieS. The competencies of responsibility by the resident. It
Midwest (Ohio—3, lllinois—1, Kan- are arranged in six subject groupings, might be argued that many of the
sas—1), 4 from the Mountain States as shown in Table 2. The first group- trainees in UPenn-RES already have
(Colorado—4), and 1 each from the ing incorporates a number of general a very high level of responsibility as
Southeast (Alabama-1) and the Westcompetencies. The remaining five clinic directors, department heads,
Coast (California—1). groupings form the subject matter for and so forth, so they need training to
Although most of the residents are the five specific modules around help them perform those responsibil-
employed in the full-time clinical which much of the program is orga- ities effectively. However, it is a
practice of OEM in a hospital (5) or nized. A full listing of the compe- requirement of the Residency Re-
freestanding (11) clinic, approxi- tency objectives for UPenn-RES pro- view Committee for Preventive

mately one-third are in corporate (5),
governmental (1), or academic (3)
employment. The distribution of
types of employment sites broadly

gram graduates is given in Table 3. Medicine of the ACGME that train-
The desired competency profile, and ing and increased responsibility
we believe the training program it- should proceed together. Accord-
self, differs most from those used in ingly, working with their site super-

reflects the employment distribution
of specialist physicians in OEM at
this time.

other residency programs in the areavisor and faculty preceptor, residents
of organizational management. This develop a plan to progressively as-
area receives relatively greater em- sume responsibility to fulfill this re-
phasis in our program because of our quirement and allow progress to be
belief that the skills required to man- carefully monitored and documented
. age organizational issues, such asby both the faculty preceptor and the
Educational Plans interacting with individuals outside site supervisor.

The training program is competen- medicine (including labor and man- .
cy-based. The competency objec-agement), and to understand the IN€ Instructional Program
tives adopted for UPenn-RES were business of health care are essential The didactic program is arranged
developed uniquely for the program, to achieving success in OER. around the six competency-based
with substantial input from program At the beginning of the supervised modules. The competencies in the
faculty and members of the Resi- practicum-year program, each resi- general module are addressed
dency Advisory Committee. The ob- dent completes a self-evaluation throughout the year. The five sub-
jectives were designed to incorporate against each competency objective.ject-specific modules (workplace;
the list of program requirements for Each competency is given a self- hazard recognition and control; envi-
Residency Education in Preventive rating using a five-point Likert scale ronmental health, risk assessment,

Competency Objectives and
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and risk communication; organiza- subject matter but incorporate a va- The training at the resident’s site
tional management; and population- riety of adult learning techniques. of employment is, as explained be-
based occupational medicine and theFor example, in addressing occupa- low, supervised by both a site super-
worker, disability, and work fitness) tional and environmental health visor and a faculty preceptor. The
are addressed in successive 2-monthstrategies, we have used case studiesite supervisor reviews, facilitates,
periods. As part of each module, of selected corporations; in discuss- monitors, and evaluates the day-to-
residents must complete and presenting ethical concerns and interper- day clinical and preventive activities
a project demonstrating substantive sonal relations, each resident hasof the resident. The faculty preceptor
application of the required skills us- contributed an experience for analy- Visits the worksite four times a year.
ing the populations and resources sjs and discussion; in developing me- At these Vvisits, the preceptor ob-
available at their location. The dia communication skills, extensive Serves the clinical and interpersonal
2-month modules can be consideredyjdeotaped sessions in a TV studio Skills of the resident, discusses pa-
to roughly parallel subspecialty rota- gjlow each resident to role-play in tient management and progress on
tions within a conventional geyeral situations; and in discussing Projects, meets with the resident and
residency. Independent Medical Examinations, the sité supervisor together, and re-
The didactic program takes place gach resident brings a report he or Views the resident's progressive as-
in Philadelphia over 3 full days (a ghe has written for analysis. We have sumption of responsibility and any
contiguous Thursday, Friday, and 550 made extensive use of visiting additional skill-developing experi-
Saturday) each month. At each instructors, such as a full day with a €nces- Examples of additional expe-
monthly session in Philadelphia, professor of management during the riences arranged for selected resi-
there are two journal club sessions in organizational management module. dents have included participation in
which a key recent article is analyzed Discussion and interaction are con- an Occupational Safety and Health
in depth. After the first month, a sidered critical elements of learning Administration inspection, experi-
resident presents each article. Also’and are strongly encouraged during ence at a clinic specializing in occu-

two grand-rounds presentations are

given monthly, usually by residents,

which are centered on a patient the
residents have managed or a chal-

lenging situation they have encoun-

tered and include visiting speakers.
Two series of lecture-discussions are
woven throughout the year, one a

comprehensive survey of clinical
toxicology and the other focused on
practical skill development in epide-
miology and biostatistics to help res-
idents prepare for their required epi-
demiological project in the

population occupational health
module.

In the first month, the remainder of
the time is largely devoted to OEM
overview, program introduction,
project topic identification, socializa-
tion, and skill development in com-
munication and using information re-
sources. The final session in
Philadelphia is devoted mainly to

subjects or skill development needs the development of a new infectious

all of the sessions pational skin disease, participation in
On the final day- of each module the investigation of a recreational

the residents present their projects.\t/)\lci)tﬁ“r;(-?1 ‘:?ﬁ'?gnéé 11%5?;(25(;'6”55
The projects must address substan- ploy ; P
tive real-life issues. must involve gram. The modular curriculum struc-

application of skills by the resident, ture was designed, in part, to alloyv

- ) residents to complete the program in

and cannot be limited to a literature . . .

: . 2 years if necessary, given the vari-
review. Projects must also be useful

to the oraanization emploving the °US demands on their time. In prac-
. ganizat ploying tice, however, all but two of the 25
resident and must not be just an

" . o residents satisfactorily completed the
educational exercise.

Faculty ensure that a sufficient program in 1 year.
breadth of subjects is addressed by o
the projects undertaken by the resi- Resident Supervision

dent group to optimize vicarious  Each resident has three levels of

learning. For example, in the organi- gypervision for different aspects of
zational management module, topics the training program.

addressed by the class have included 1. A full-time faculty preceptor,

a business plan for a clinic expan- who is either the program director or

sion, a cost-benefit analysis for a the associate program director. These
health promotion program, the devel- individuals have overall responsibil-

opment of a strategic plan for an ity for the program and the progress
occupational health and safety group, of the residents.

2.0ne or more faculty supervisors

that have been identified by residents disease policy for a hospital, a mar- for each competency module, who

and/or faculty during the year as
needing more attention. The bulk of
the training session in Philadelphia is
devoted to the five subject modules,

each of which is assigned 2 months.

The programs vary according to the

keting plan for a drug and alcohol are faculty members at the Univer-
program, a patient satisfaction study, sity of Pennsylvania.

and a detailed response to a request 3. Site supervisorswho are suit-
for proposals for clinical occupa- ably qualified physicians whose cre-
tional and environmental health dentials are reviewed as part of the
services. residents’ application process.
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TABLE 3
Initial and Final Self Assessments and Assessment of Whether Program Met Needs, Against UPenn-RES Competency
Objectives for Class of 1999-2000*

Program
Objectives Initial Finalt Met Needs®
General competency objectives
Aggregate average 297 451 4.76

I. Critical review and analysis 275 438 4.50
Critical review and analysis of the literature; awareness and understanding of contemporary issues.

II. Clinical occupational medicine 2.88 427 4.67
General principles and skills; cardiology; dermatology; ear, nose, and throat; hematology/oncology; infectious disease and
biohazards; musculoskeletal disease; neurology; ophthalmology; psychiatry; pulmonary medicine; reproductive medicine.

lll. Communication skills 350 4.75 5.00
Oral communication skills; written communication skills; ability to effectively use presentation software.

IV. Personal behavior, attitudes, and personal development 3.75 4.60 4.85

Time management and prioritization; project completion and follow-through; responsibility and ethical behavior; planning;
interpersonal relations and conflict resolution.
V. Toxicology 196 4.54 4.79

Principles of prevention will be applied to investigate, diagnose, and manage patients with illnesses due to toxic industrial

agents. Topics: toxicokinetics, carcinogenesis, hydrocarbons and halohydrocarbons, metals and metalloids, gases, dusts,

pesticides, resins and polymer systems, nitrogen compounds, and chemical warfare agents.

Clusters of specific competency objectives
I. The workplace: hazard recognition, evaluation, and control

Aggregate average 248 451 4.51

A. Recognize major types of hazards 2.81 4.63 4.63
Physical, chemical, biological, psychosocial.

B. Perform hazard characterization 263 4.38 4.38
Perform walk-through assessment for safety and health; interpret and appropriately request industrial hygiene surveys.

C. Interpret existing standards 2.61 4.54 4.57

OSHA safety standards (hazards communication, lock-out, tag-out); OSHA PEL; OSHA general duty clause; unofficial stan-
dards such as ACGIH TLVs and BEls; EPA standards.

D. Ergonomics 292 450 4.50
Recognize and evaluate ergonomic hazards; perform a simple ergonomic job analysis for specific hazards, including lifting
and repetitive motion; apply corrective workplace design and work practice interventions and controls.

E. Recognize, evaluate, and apply principles of control to physical hazards 198 425 415
Mechanical and electrical hazards; vibration; ionizing radiation (radioactive contamination); non-ionizing radiation; lasers;
noise (sound-level measurements); high and low pressure (dysbarism); high and low temperature; heat stress.

F. Hazard communication 250 4.75 4.75
Interpret and advise on content of material safety data sheets.

G. Develop and monitor medical programs 350 4.63 4.50
Respirator clearance, hearing conservation.

H. Industrial Hygiene Control 234 469 4.69

Recognize industrial hygiene hazards and principles of general program design; identify key principles in the collection of
industrial hygiene data; perform an environmental risk analysis; recommend appropriate personal protective equipment;
assist in development of administrative controls; recommend the need for engineering controls; understand the regulatory
context; communicate industrial hygiene findings and their consequences.

|. Safety and accident investigation 125 4.00 4.25
Perform an accident investigation using principles of a fault tree.
J. Workplace culture 2.00 5.00 5.00

Identify important characteristics of workplace culture at a workplace; formulate measures to change workplace culture with
respect to health and safety.
. The worker: disability and work fitness
Aggregate average 295 462 4.62
A. Disability prevention and management 272 444 4.44
Demonstrate ability to identify issues early; recognize risk factors; manage the effects on iliness or injury of psychological
issues, substance abuse, family; recommend appropriate accommodations, both permanent and temporary; develop pre-
vention plan for recovered employees.

B. Make appropriate recommendations with regard to the Americans with Disabilities Act for undue risk, direct threat, accom-  3.06  5.00 5.00
modations, preplacement examination.
C. Fitness for duty and return to work 266 4.50 4.50

Conduct and interpret functional work capacity evaluations; apply impairment ratings to examinations results; conduct DOT
examinations; conduct FAA examinations; recognize special needs and make appropriate recommendation with regard to
heavy exertional work, chemical hazards, hazardous waste, pregnant workers, travel, physical handicaps, injury or ill-
nesses.

D. Understand and interpret regulations and the role of government agencies, workers’ compensation, DOT, FAA, Family and 3.00 4.75 4.75
Medical Leave Act.

E. Relate recommendations to workplace culture 3.00 4.75 4.75
Develop recommendations that are feasible and likely to succeed in terms of business imperatives and organizational cul-
ture.

F. Work/rest cycles 292 450 4.50
Relate effects of shift work on circadian rhythm and sleep/wake cycles; recommend methods for fatigue reduction in muilti-
ple time zone flights; develop rotating shift schedule.

lll. Organizational management
Aggregate average 219 467 4.64

Table 3 continues
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TABLE 3
Continued
Management: 221 475 4.73
A. Develop a business plan for an occupational and environmental health service. 2.00 4.75 4.75
B. Apply principles of teamwork and diversity in management activities. 225 475 4.75
C. Apply methods of strategic planning in an occupational health setting. 225 475 4.75
D. Work effectively with employee representatives and organized labor. 225 475 4.75
E. Be aware of the goals and major areas of human resource management. 225 475 4.75
F. Audit and review an occupational health program. 2.00 4.75 4.75
G. Apply monitoring tools and appreciate the health consequences of performance measurement, including performance appraisal. 3.00 4.75 4.75
H. Communicate effectively with the media. 2.00 4.75 4.75
|. Market an occupational health program. 225 475 4.75
J. Design a program, establish performance indicators, and evaluate effectiveness. 2.00 4.75 4.50
K. Adapt behavior to a specific corporate context and culture. 2.00 4.75 4.75
L. Apply conflict resolution skills in occupational and environmental health settings. 225 475 4.75
Health administration and economics 217 458 4.54
A. Be able to strategically position occupational and environmental health services within an organization’s human resource poli- 225 4.50 4.50
cies and practices.
B. Apply principles of quality assurance and management in an occupational health program, including quality management, risk 225 450 4.75
management, demand management, case management, utilization management, and practice guidelines.
C. Apply a working knowledge to an occupational medicine program and provide consultation for health care delivery system, in- 2.00 4.75 4.50
surance concepts, and benefit design.
D. Develop and monitor cost-containment measures. 2.00 4.75 4.50
E. Determine the relative merits of outsourcing or in-service provision of occupational and environmental health services. 2.00 4.50 4.50
F. Perform a simple cost-benefit analysis for a health measure. 250 4.50 4.50
IV. Environmental health and risk assessment
Aggregate average 1.64 4.47 4.57
A. Perform a risk assessment. 1.50 4.25 4.50
B. Recognize and apply principles of “community right to know.” 1.00 4.50 4.50
Interact positively with community advisory panels.
C. Interpret results of environmental monitoring 150 4.75 4.75
D. Identify and make recommendations concerning human health effects (pulmonary, reproductive, neoplastic, other). 1.81 419 4.25
E. Assess and communicate the risks from and make diagnostic evaluations of the health effects from environmental exposure: 171 4.54 4.67

release of industrial chemicals; human and animal wastes; outdoor air pollution (priority pollutants); indoor air pollution; water
pollution; hazardous waste (chemical, radioactive, infectious); radon; household chemicals; pesticides.

F. Hazard communication 1.50 4.50 4.75
Develop a risk-communication program for a specific community and risk.
G. Understand and interpret regulations and the role of government agencies (EPA) 225 425 4.50
H. Understand the role of quality and responsible care in environmental issues 2.00 4.50 4.50
V. Population-based occupational medicine
Aggregate average 215 458 4.65
A. Ethics 2.63 475 4.75

Address issues related to individual privacy and confidentiality of records; interpret governmental regulations and make appro-
priate recommendations; appreciate and be able to handle different roles, including whose agent the physician is under in differ-
ent circumstances; address issues contained in a standard code of ethics (eg, the ACOEM Code of Ethical Practice).

B. Record-keeping 225 475 4.75
Recognize regulatory requirements for OSHA record-keeping.
C. Computers and informatics 2.75 4.50 4.68

Be able to use the following types of applications in an occupational health setting: database management, spreadsheets, word
processing, patient records, billing, performance tracking, disability management.
D. Health promotion and clinical prevention 196 4.43 4.50
Develop and implement population-based programs in the following areas: fitness, health promotion, nutrition, smoking cessa-
tion; apply health risk assessment tools to populations; apply screening to populations; develop intervention for targeted high-
risk groups.
E. Statistics and epidemiology 2.05 4.50 4.50
Design a simple epidemiological study; interpret the results of an epidemiological study; prepare a risk assessment based on
existing data; design a medical surveillance program; recognize and act on regulatory reporting requirements.

F. Emergency planning 1.63 4.50 4.75
Hazardous materials incidents; disaster planning.

G. Employee assistance programs 225 475 4.75
Recognize behavioral, psychiatric, and substance abuse issues in the workplace; select appropriate counseling services.

H. Develop and conduct workplace health surveillance 1.65 4.50 4.50

Medical surveillance programs; data analysis of injury and illness experience; identify sentinel health events; perform simple
cluster analysis; derive appropriate intervention from surveillance data.
Overall average, all competencies 239 453 4.62

* OSHA, Occupational Safety and Health Administration; PEL, permissible exposure limit; ACGIH, American Conference of Governmental
Industrial Hygienists; TLV, threshold limit value; BEI, biological exposure index; EPA, Environmental Protection Agency; DOT, Department of
Transportation; FAA, Federal Aviation Administration.

T All ratings were made on a five-point Likert scale ranging from 1 (lowest) to 5 (highest). For each grouping of competencies and for overall
scores, ratings given for each component competency have been summed. Each resident made a self-assessment of his or her competency
with respect to each competency objective of the program on the first day of the residency. Self-assessment using the same five-point scale
was repeated at the end of the program against the same competency objectives. In addition, at the end of the program the resident assessed
whether the program met his or her needs, again for each competency objective, and using a five-point scale.
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The faculty preceptormakes at factory performance of each resident groups within the general module,
least four site visits to the resident, is documented against each of theand for all competencies. Because of
maintains ongoing contact with the objectives. the concern about the efficient use of
site supervisors and the faculty com- training resources, we considered it
petency module supervisors, and ; important to assess whether the pro-
monitors the progress of the residentoum.ome Evaluations and gram met an individual's needs
toward program goals. The preceptor Quality Enhancement rather than to merely assess the over-
also evaluates the resident’s perfor- Both formative and summative all adequacy of the instruction in a
mance to ensure that the resident hasevaluations are used.Formative given subject matter. It is clearly
achieved the required general com- evaluations, such as resident reviewsimportant to address the individual
petency objectives. Théculty su- of each module and feedback from needs of the program participants in
pervisor(s)develops the competency faculty and the Residency Advisory the context of ensuring the quality of
modules together with the residency Committee, are used to ensure con-the presentation of the course mate-
program director. The faculty super- tinuous improvement and relentless rials. This is particularly salient in
visor(s) for each module is in contact adaptation to training needs. this program because the trainees are
with the resident before the start of The evaluations of program out- already highly experienced and mo-
the module to assist with the delin- comes have been achieved usingtivated. As seen in Table 3, the over-
eation and preparation of the selectedthree independent outcome mea-all average rating for all competen-
project and with other guidance as sures: resident self-evaluations, fac-cies was 2.39 of a possible 5 at the
needed. The faculty supervisors ulty evaluations, and the success of start of training, 4.53 of 5 at the
monitor the residents’ performance graduates in the ABPM examination completion of training, and 4.62 of 5
and complete an evaluation for each in Occupational Medicine. for satisfaction that the program met
resident against each of the compe- Resident self-evaluations are per- training needs. In each module, the
tency objectives for that module. formed at the start and at the conclu- average competency rating at the

Each resident hasste supervisor sion of the program. The evaluation commencement of the year was less
who is responsible for monitoring methods have been gradually im- than 3 of 5, the rating at the end of
the training activities at the worksite. proved over the life of the program. the year was greater than 4.4, and the
The site supervisor assists in the Currently, each resident self-assessesating for meeting training needs was
preparation of the yearly educational his or her competency with respect to greater than 4.5. The self-evaluation
plan, including the identification of each competency objective of the results indicate that the program was
meaningful projects for the resident program using a five-point Likert rated very highly both in terms of a
to complete, and, together with the scale on the first day of the resi- positive change in all groups of com-
resident and preceptor, signs off on dency. Self-assessment using thepetencies and in satisfaction with the
that plan. The site supervisor moni- same five-point scale is repeated attraining program. Faculty members
tors the progress of the resident andthe end of the program against the believe that the ratings were realistic,
completes the required formal eval- same competency objectives. In ad- because the skills rated low at the
uations, which occur at least every 6 dition, at the end of the program, the start of the year did not seem to be
months. The evaluations concentrateresident assesses whether the prowell-developed at that time, and be-
on patient care skills and assess skillgram met his or her needs for each cause subjects given low ratings at
development in the five specific competency objective using a five- the end of the program accurately
competency module areas. The sitepoint scale. reflected subjects that received less
supervisor also supervises and mon- Table 3 presents the results of the attention during the training year.
itors the progressive assumption of residents’ self-evaluation against the Faculty members evaluate the
responsibility by the resident program competency objectives ascompetency of each resident against
throughout the practicum-training rated at the beginning and end of the the program competency objectives
year. During the first site visit, the year. For the second assessment, that the end of each relevant module
preceptorensures that the site super- resident was blinded to the results of using a four-point scale: 4 (superior),
visor understands the required super-the first assessment. The table also3 (satisfactory), 2 (marginal), and 4
vision and monitoring. At subse- presents a rating of whether the pro- (unsatisfactory). Residents achieving
quent visits, the resident’'s progress gram met the residents’ individual rating of 1 or 2 must perform addi-
against the goals is reviewed by both needs with respect to each compe-tional work and/or repeat the module
the preceptor and the site supervisor.tency objective. The possible ratings until a satisfactory rating is achieved

As described above, the design of ranged from 1 (lowest) to 5 (highest). for each competency. Table 4 shows
the program ensures that each resi-Aggregate values are also presentedthe aggregate results of faculty eval-
dent is monitored for all of the com- for the competencies within each uations for the 1999-t0-2000 class.
petency objectives and that the satis-module, for the five competency The evaluations vary considerably
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provide services for which they

Average Value for Faculty Ratings of Residency Competency for 1999-to-2000- should be paid, and they are. They

Year Residents by Competency Module Grouping* (on a scale of 1 lowest to 4 also receive training for which they
highest)* should pay. If they did, it would

probably force a reconsideration of

TABLE 4

Module Rating .
, the length and content of residency
General Competencies . ;
Critical Review and Analysis 3.65 programs. Disadvantaged physi-
Clinical Occupational Medicine 3.8 cians, physicians in certain special-
Communication Skills 3.6 ties or physicians willing to practice
Personal Behavior, Attitudes & Personal Development 3.8 in areas where there is a shortage of
Clinical Toxicology 3.55 care could receive grants, loans or
The Workplace 3.8 .
Environmental Health, Risk Assessment & Risk Management 3.2 loan forg|veness from the federal
Organizational Management 3.0 government.”
Population-Based Occupational Medicine 3.9 Although there must be a strong
The Worker, Disability & Work Fitness 3.1 case that preven“ve med|C|ne and

* Scale: 1 (lowest) to 4 (highest). The applicable faculty provided ratings for each resident occupational me_diCine are SpeCialtie_S
at the end of the training module against each competency. The scale used for ratings was  that should receive substantial subsi-

1 (unsatisfactory), 2 (marginal), 3 (satisfactory), 4 (superior). The values in the table are the dies for training in practice, medicare
average of all ratings within the competency group for all residents. and/or institutional funds are rarely
available to support occupational
medicine residencies. This failure to
according to the subject matter. In all pleted a formal residency, and 70% use the usual medicare source to
cases, the aggregate rating wasand 64% for all candidates overall fund preventive medicine residencies
greater than 3 of a possible 4. The (ABPM, personal communication). persists, despite an exception to the
higher scores were achieved for pop- Although several residents have usual medicare rules that only 3
ulation-based occupational medi- received significant promotions years of training can be supported
cine; clinical occupational medicine; since completing the program, be- from medicare funds: 5 years of
and the workplace. The lowest scorescause of the small numbers and rel- training can be funded for a combi-
were achieved for organizational atively short duration of the program, nation of internal medicine and pre-
management; the worker, disability, the data do not yet allow a sound ventive medicine.
and work fitness; and environmental evaluation of any impact of the train-  In any case, UPenn-RES works on
health, risk assessment, and risking on career trajectory. a simple and economically rational
management. This variation proba- The major elements of our quality basis. Those who employ our resi-
bly reflects at least in part the sophis- management program include a cleardents reimburse them for the work
tication of residents with respect to definition of program objectives for they do. The resident pays tuition to
the underlying subject matter after an program planning; process documen- UPenn-RES for the training re-
MPH degree and a traditional medi- tation and the use of three indepen- ceived. The employer may subsidize
cal career. dent measures of outcome; continu- or pay for all or part of the resident’s
The residents’ performance on the ous improvement; and relentless training, based on the existing per-
ABPM certification examination has adaptation to training needs. sonnel policies of the employer. To-
also been monitored; 86% of resi- day approximately one-third of train-
dents completing the program have ; ees receive some contribution from
sat for the ABPM examination at the Economlcs of .E).(temal their employer.
first available opportunity after be- R€sidency Training UPenn-RES is fiscally efficient
coming eligible. Eight of nine (89%) There has been concern about thefrom a number of points of view. The
of those sitting for the examination continuing role of the federal gov- resident can maintain his or her ex-
have passed on the first attempt, with ernment in supporting graduate med- isting employment and thus keep sal-
100% passing the occupational med-ical education, which it does mostly ary and benefit provisions while
icine portion of the examination. through medicare fundiny.Those training. For residents outside the
This compares at least satisfactorily who oppose this method of federal greater Philadelphia area, there is no
with the national average ABPM funding cite the substantial, if not need for relocation during the train-
pass rates for 1998 to 1999 and 1999excess, supply of physicians and ing period. These factors chould be
to 2000, respectively, of 73% and point out that it is unusual for the particularly beneficial in the current
71% for candidates who have com- government to subsidize postgradu- work climate, in which there is often
pleted a residency program, 63% andate training in any field. WilensRi little certainty of long-term
50% for those who have not com- has stated “physicians in training employment.
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For 3 of the 4 years of program vant to occupational medicine. Thus, the view that we are bringing a group
operation, additional limited funds residents received training and expe- of physicians into specialist training
have been available through arience in a variety of settings and in OEM who would not have taken
NIOSH training grant for partial tu- subject areas that was akin to resi- OEM residency training without the
ition and travel costs. These funds dency training in internal medicine. availability of new access both to
are awarded to residents according toUPenn-RES represents a third evolu- MPH or equivalent training and to an
community need, based on the ratio- tionary stage in that the training set- “external” supervised practicum
nale that public funds should be used ting remains generally constant, and year. At this time the size of this pool
to aid the disadvantaged. The criteria the resident systematically enhancesjs unknown.
of need we use include service to an competency skills across the range of  Several aspects of Upenn-RES de-
underserved population; difficulty in competencies required by OEM spe- serve comment, because our experi-
accessing asuitable trainin_g programcialists in a way that builds on prior ence leads us to believe they are
(eg, remote location, location where training ar!d. experience. The'nature critical success factors. First, this
there is no training, family responsi- of this training is such that it can type of program is very demanding
bilities); specific regional workforce usually be obtained with the resident qf facuity time, much more so than a
need; and service to special popula-working in one job site where he or conyentional residency. We have the
tions at risk, including minority and she is employed fuII-tlm.e., although jnvolvement of a large and excep-
d|sat_jvantaged workers. To date, ap-eupplementatlon by additional EXPe- tionally well-qualified faculty, so all
_prommately one-quarter of the enter- riences may be necessary. Thls tYPemodules can be taught by profes-
|ng_re5|dents have received direct oft.ralnlng may be more effective for sional leaders. Assembling such a
assistance from NIQSH funds_. The_re trainees who elready heve substantial 4 erse faculty willing to contribute
have been several instances in whichclinical experience, as is the case for
deserving residents could not have those who have entered UPenn-RES,
entered the program without the although as yet there are no data to
availability of this NIOSH funding.  address this question.

. . There seems to be a need for new
Discussion training pathways for physicians de-

The “external” supervised practi- siring to specialize in OEM. There
cum-training year described here hasare no good current data on man-
successfully met its competency power needs for OEM specialists.
learning objectives, as measured byAccording to the Institute of Medi-
resident self-evaluations demonstrat-cine Subcommittee on Physician . :
ing competency enhancement, fac-Shortage in Occupational and Envi- fo-face contact with the program n-
ulty evaluation of resident compe- ronmental Medicind®**there was a Structors, preceptors, and other resi-
tence following training, and shortage of from 3100 to 4700 dents. W't_hOUt these m_teractlon_s and
achievement in the ABPM certifica- board-certified OEM specialists in the learning stimulation obtained
tion examination. It has also met the 1990, although the accuracy of the ffom other residents, the program
perceived training needs of the projections might be questioned and Would be very different. The high
residents. they might not apply at all in today’s '€vel of interaction with faculty

We believe that this program rep- market. In the period since the re- S€€ms particularly important when
resents at least a third generation ofport, some growth has occurred in 'esidents have completed their aca-
preventive medicine residency pro- accredited residencies, but it has notdemic year through a distance-
grams in OEM. Before the late 1970s resulted in a proportional growth in |€arning program. Third, this level of
practicum-year experience was, in the number of residents trainé@. interaction requires a critical mass of
retrospect, quite loosely organized From 1989 to 1994, the number of residents. Our experience leads us to
mainly through outplacements to accredited occupational medicine the view that at least four residents
health departments, corporate medi-residencies increased by 54%, from should be in each class and that the
cal departments, and other sites. In26 to 40, with an output from tradi- optimal number may be closer to
the second generation of programs intional residency training over that eight. Fourth, the close mentoring
occupational medicine, residents period of about 70 to 80 per year. arrangement fostered by the program
completed a largely defined set of The high proportion (approximately seems to assistin personal and career
rotations, for example, to one or 75%) of trainees entering the Upenn- development for residents, especially
more industries, a government de- RES program who received their for those working in larger organiza-
partment, a union, a University- MPH training through distance- tions. This includes unusual access to
based occupational medicine clinic, learning, on-job, on-campus, or ex- higher management facilitated by
and a variety of subspecialties rele- ecutive-release programs supportswork on some projects.

sufficient time and effort to teaching

may not be possible outside of a few
major metropolitan centers. The re-
cruitment of volunteer faculty is

aided by the enjoyable nature of the
interaction with mature adult trainees
who are motivated and dedicated.
Second, UPenn-RES has a very high
level of personal interaction. There

are approximately 300 hours of face-
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The modular structure is also de- by using principles of adult learning,
signed to allow physicians who need we can successfully train physicians
periodic recertification by the ABPM making a mid-career shift to OEM,
(ie, those certified after 1997) to take as measured by resident self-evalua-
one or more elements of the program tion, evaluation of competence by

to bring their skills up-to-date or to experienced faculty, and success in 4

expand their range of competence. ABPM specialty examinations.
The residency presents a distinctly
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