291

WALTER J. ZEITER LECTURE

Rehabilitation Medicine: Past, Present and Future
UAEYF—sa VRS B, BEL KK

Justus F. Lehmann, MD
Universily of Washington School of Medicine, Seattle, WA 98195

D IT 1982 FEDO LD TH Y, FD 15 O LNRBE O LI D, T TE
“)7K7l< 1. Kottke D@L (1997) Tl WELWH Z &ITRDHD - - -

This paper is in part based on research supported by research grant G008003029 from the National Institute of Handicapped
Research, Department of Education, Washington, DC 20202.

This is the 1981 Walter J. Zeiter Lecture, presented at the 43rd Annual Assembly of the American Academy of Physical
Medicine and Rehabilitation, San Diego, November 4, 1981.

OO L., U b DC20202 O E L O E T FEEF B IEAT0 © O RF 58 Bk 4
G008003029 (2 & > THAR— F ENTWDHFFRIZE ST N D,

ZAUE, 19814E11 A4 BIZH T 4 I CRMESNIZKEYEEZB IO ALY F—2a T h
F I —DF B EERBRETRESNTZ IBIEO T 3 VE =]V 74 X —KETH D

From a brief review of history one can glean the way the specialty of rehabilitation medicine was formed, how it was modified
to arrive at its present state, and how it will change in the future. In 1969, Nelson " reviewed the history of the journal of the specialty.
The journal's change of names from 1920 to 1980 (table 1) implies that the specialty separated gradually from radiology, emphasizing
more physical therapy and its associated modalities. This base was broadened and led to the term "physical medicine," separating the
physician's activity from that of the physical therapist. In 1953, "rehabilitation" was added to the journal's title. Prior to that, in 1947,
a specialty board of physical medicine and re habilitation had been established. The change in content of the journal as described by
Nelson reflected the same evolution.
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Table 1: Change of Name of the Specialty Journal, 1920-1981

Year Name

1920 Journal of Radiology

1926 Archives of Physical Therapy, X-ray, Radium

1938 Avrchives of Physical Therapy

1945 Archives of Physical Medicine

1953 Archives of Physical Medicine and Rehabilitation

1975 Special Academy and Congress issues of the Archives begin

These changes are indicative of the formative years of the specialty. A group of physicians had acquired, in addition to their
medical, diagnostic and therapeutic training, a special set of tools and techniques from the physical therapy procedures and modalities
including electrodiagnostic techniques. These physicians primarily saw patients for whom these therapeutic and diagnostic techniques
might be most useful. Among those were patients with joint diseases and diseases of the neuromuscular and musculoskeletal systems.
These physicians specialized more and more in disease entities for which they had skills and knowledge beyond that of the average
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physician. Naturally they also became more interested in other problems which this group of patients frequently exhibited. Among
these problems was the need for comprehensive rehabilitation.
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The concept of comprehensive care to produce a patient's optimal function in his environment was advanced by the many injuries
resulting from World War II. The development of the specialty rehabilitation medicine (physical medicine and rehabilitation) was a
most fortuitous joining of 2 concepts: (1) physical medicine with the special skills and tools and (2) comprehensive rehabilitation care.
These 2 developments were spearheaded by the 2 foremost leaders in the field, Dr. Frank H. Krusen and Dr. Howard A. Rusk. By

fulfilling an unmet need of a growing patient population, the field evolved a special identity with knowledge and skills specifically
useful for a limited defined patient population.
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The delineation of the field did not follow the standard concept of categorical disease entities with emphasis on prevention and

acute episodic care, but rather cut across many categorical disease entities frequently associated with disability with a goal of
rehabilitation. In this population, the emphasis was on medical rehabilitation since invariably disability arose out of a medical problem.
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Thus today the concept of rehabilitation has broad scope. '

The patient's problem is invariably created by a pathologic condition which cannot be fully reversed even with the best available
medical care and which results in a long-term and significant loss of function. The term "significant" implies that the loss of function
seriously impairs the patient's ability to perform in his environment. To adapt to such a loss the patient needs to make a physiologic
adaptation, and also to make psychologic, social, educational and, if of working age, vocational adjustments. Therapy obviously also
includes any medical care which may reduce the irreversible portion of the condition. This is frequently called functional restoration,
in contrast to comprehensive rehabilitation. It also may include maintenance care.
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This development of the field also led logically to pioneering of the team approach. In contrast to the occasional referral to other
professionals to assist with the patient's diagnosis and therapy, a team requires a consistent working relationship of all health
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professionals involved in the rehabilitation care of the patient on a day-to-day basis with a complete understanding of each member's
potential contributions. Such a team also has to be supported administratively to provide for the proper avenues of communication
and exchange. In the conditions described, the physician has primary responsibility for the patient because inevitably the problem
begins with a medical condition which governs what can or cannot be done for the patient. The present trend is to develop specialized
teams where the professional composition of the members may vary depending on the primary pathologic condition. For instance,
teams for rehabilitation of brain-injured persons may include neuropsychologists and speech pathologists who may not be needed
for other conditions. Parallel may be the future development of subspecialization in the field of rehabilitation medicine. Trends in
this direction are noticeable, for example, in the area of pediatric rehabilitation.

Unique for the specialty of rehabilitation medicine is that adaptations of the environment may have to be included in the
management program to allow the patient to function optimally. As examples, architectural barriers may have to be removed, or to
enhance mobility, engineering adaptations of wheelchair and car may be appropriate.

Emphasis on rehabilitation as the goal is continuing, as evidenced by the fact that in 1963-1964, 5% of medical school departments
used the name Rehabilitation Medicine; in 1974-1975, the number had risen to 21%; and in 1980-1981, 23.4% used this name. >*
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Common Causes of Rehab Problems U ~E'Y 5 — 3 VEEO—BH 2 RE

The majority of rehabilitation problems commonly treated in this field are caused by chronic diseases associated with disability
(fig 1). ! Also, the incidence of chronic diseases is increasing as improved preventive and medical care reduce the incidence of acute
episodic problems. In addition, a case can be made for the likely future increase of chronic diseases as the result of the marked shift
toward an older age population in which the chronic "wear-and-tear" diseases lead to disability (fig 2).'8
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It is estimated that at least 5% to 10% of the population presently have a significant to severe disability. According to the Bureau
of the Census, 5 13.3% of persons 18 to 64 years (or about 26 million people) have a work disability. Another 10 million persons
outside the 18 to 64 age range are disabled. The organ systems which are most often affected in this population, including children 7
(fig 3), young male adults 18 (fig 4), and the vocationally impaired 22 (fig 5), are the musculoskeletal or neuromuscular. Physicians
with the special skill to treat disabilities of this type also became experts in the diagnostic and medical management of these disabled
patients.
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Thus the physiatrist was cast in the role of the attending physician with complete responsibility for some of these patients and as
a consultant to other medical specialties. It is also fair to say that where these services are rendered well the demand for the services
will rapidly exceed the ability to deliver.
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Fig 1 —Cause of disability and percent of disabled persons.
Chronic disease is the number one cause.1,10,22
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Fig 2—Persons 65 years and over, number and average percentage of total population (USA, selected year, 1900-1959, with
projections to 1980).!%18
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Fig 3—Distribution of 465 congenital defects cases by organ system involved and age at detection.”'?
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The "Identity Crisis" of Rehabilitation Medicine U ~EY 75— a VEZREO HHEEOEE)

In a review of the history and evolution of the field including the conditions we commonly treat, one is struck by the fact that
there is no identity crisis. The field is as well identified as any other medical specialty; it has shown a commendable capability to
adapt to meet the need of the patient population served. Admittedly, this sometimes creates discomfort since it is difficult to cope
with rapid change. For instance, there are areas which are less clearly defined as the domain of the physiatrist and where it is still
unclear as to how rehabilitation care can be delivered, and by whom.
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. A significant number of disease entities leading to disability result from psychiatric illness. It is reasonable to assume that
psychiatrists will provide the rehabilitation care of those patients. It is less clear who will provide rehabilitation for the mentally
retarded or for patients with chronic obstructive pulmonary disease or for cardiac patients. In some programs, such as cardiac
rehabilitation, an extensive specialized knowledge of the medical management is required. But also needed is an extensive
knowledge of rehabilitation including physiologic reconditioning and psychologic, social, and vocational adaptations. In cardiac
patients, rehabilitation is often achieved by cardiologists and physiatrists joining forces. However, the evolution is continuing and
who ultimately will do the job is undecided. Cardiologists, for instance, could acquire rehabilitation skills and do the entire job.
However, with the enormous expansion of knowledge in all specialty fields, there is an appropriate place for a conjoint effort, since it
would be difficult to master 2 fields and remain expert in both. Rather than being uncomfortable with such uncertainties as
specialization and conjoint care, they should be considered as part of the natural history of any medical specialty which is responsive
to patient care needs.
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Fig 4—Reasons for medical disqualification, medical diagnosis and frequency of defect per 10,000 medically disqualified youth. '*!8
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One of our greatest problems is that the need for the physiatrist and the demand for his services greatly exceed supply. A major
need and demand not fulfilled creates a vacuum which makes it likely that others will move in, as did the physiatrists with little
competition in the field of rehabilitation of the physically handicapped. The situation now is different. There are many medical
specialties in oversupply. There are trends for development of nonoperative orthopedics as in some European countries. There is a
trend for the development of geriatric medicine, treating selectively the older age group which has the highest disability incidence.
In short, if we cannot fill the void, others may acquire the needed skills and do it. Such a trend is already discernible in the teaching
programs 2-4 (table 2). There is also a tendency for nonphysician health professionals to expand their bases of knowledge in an effort
to move into the medical field.
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Table 2: Number of Rehabilitation Medicine Teaching
Programs, 1963-1981234 (£ 2 : 1963-1981 U BV T —v g U [EF2OHGFG 70 7 7 LDOH)

1963-64 1974-75 1980-81
With departmental status 31 59 5S
In other fields 0 6 16
None 57 48 53
Total number of schools 88 113 124

To assess the problem of manpower shortage quantitatively, it can be assumed from a previous study by the Commission on
Rehabilitation Medicine '* (table 3) that approximately 2 physiatrists are required for 100,000 population. This means, then, that 20
physiatrists are needed per million and for a population of 226.5 million, a minimum of 4,530 physiatrists are needed. As of 1981, 1,830
physiatrists were Board certified, !° therefore the present deficit is more than 2,700. In 1980, an additional 121 physiatrists were Board
certified. '° At this rate it would require more than 22 years to overcome the deficiency in the number of physiatrists, not allowing for
any attrition, population growth, or shift of the population to the older age group with greater demand for services. It must also be
remembered that presently approximately 49% '° of the enrolled residents in PM&R are foreign graduates (table 4). Because of new
immigration laws, this percentage probably must shrink to a few percent. Thus, in addition, the training slots now filled by foreign
graduates would have to be filled by American graduates. Even though the above estimates are rough, unless some drastic changes can
be made, the manpower shortage cannot be solved.
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Table 3: Ratio of Physiatrists to Population by State, 1970 14

(FZ3:19704F 7 A U MBI D OMERE SR E O HL3R)

Population  Physiatrists

Non-federal in per
State physiatrists  thousands 100,000
*best 5% —1 New York 350 18,191 1.92
best 10%-2 Washington D.C. 11 757 1.45
L-3 Minnesota 45 3,805 1.18
best 15% 4 Washington 31 3,409 0.91
5 Arizona 16 1,772 0.90
6 Vermont 16 1,772 0.90
7 New Hampshire 6 738 0.81
8 Pennsylvania 92 11,794 0.78
best 20% 9 Connecticut 23 3,032 0.76

*"Best 5%" refers to the 5% of US population with the greatest number of physiatrists per capita.
Bestb% : — A&7z OWHEFHEMEN R HZNT AU I ANE 5 %EET

Solution  fi#k (3R)

The obvious reason for the shortage of manpower is an inadequate rate of recruiting into the field. To identify the reason for this
inadequacy, one might note that of 124 medical schools, only 55 have PM&R teaching programs organized at the department level, 429
as departments of rehabilitation medicine, 24 as departments of physical medicine and rehabilitation, and 2 as departments of physical
medicine. Sixteen schools have rehabilitation medicine teaching programs in other departments: 6 in medicine, 4 in orthopedics, 3 in
preventive medicine, 2 in surgery, 1 in internal medicine. Fifty-three have no organized rehabilitation medicine teaching program.* If it
is assumed that the 55 (44%) teaching programs organized at the departmental level are the stronger ones, which is consistent with a
previous study, '* then only 44% of all medical students will be exposed to rehabilitation medicine to any significant degree. While of
the total graduating medical student body only 0.8% (table 4) are recruited into the field,**’ they are likely to be recruited through the
efforts of these 55 schools (44%) teaching at the departmental level. Assuming that those 44% of all medical schools also graduate 44%
or 7,000 of the total annual graduates, these schools recruit 1.79% of these graduates to rehabilitation medicine. If it were possible to
establish such programs in all medical schools recruiting at the same rate, a total of 285 residents would be recruited annually, thus
compensating somewhat for the diminished number of foreign graduates.
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Table 4: Rehabilitation Medicine Residency Positions Filled
in the US, 1964-198213.15,23

Resident positions

filled with US and Percentage of
Number of US Canadian graduates* foreign medical
medical school % of graduates in
Year graduates Number total graduates filled positions
1964 7,409 126 1.7 30
1965 7,574 119 1.6 35
1966 7,743 112 1.4 44
1967 7,973 121 1.5 44
1968 8,059 142 1.8 50
1969 8,367 167 2.0 40
1970 3,974 117 1.3 62
1971 9,551 126 1.3 59
1972 10,391 133 1.3 61
1973 11,613 151 1.3 57
1974 12,714 119 0.9 70
1980 58
1981 49
1982 15,908 125 0.8%*

The column representing the number of filled resident—positions expressed as a percentage of graduates from American medical schools should
be divided by three to get an approximation of the percentage of graduates recruited each year into the 1st year of residency.**Estimate of percent

recruited by the 55 schools with departmental teaching programs,1.8%

R OPHEER R RTHIT, 7 A H OELMFELEOES L LCRINDMEL, FHED | 4F B AERA &
TV A DB OB %45 5 12010 3 THI B LER B 5.

Rk PN T OBBE R LT - TV D 55 RO OHERHEIL, 0.8%TH 5,

The major obstacle to recruiting is the nonexpansion of undergraduate education in rehab medicine into all medical schools. This
failure to teach undergraduate medical students has another profound effect on the practicing physician in rehabilitation medicine, many
of whose patients are referred by other physicians. Without exposure, a new graduate will be less likely to recognize the patient's
rehabilitation problems, and will be unable to seek advice, thus reducing referrals to the physiatrist and negatively affecting physiatric
practice.>® The main obstacle to the expanding undergraduate teaching appears to be lack of academic manpower, and not a lack of
interest by medical schools. In a 1975 survey, '> PM&R program directors indicated that lack of faculty and low priority rating within
the school were the most outstanding barriers to effective teaching. These 2 factors are probably interrelated since without adequate
faculty a specialty cannot receive priority standing in a school. In addition, lack of funding was listed by 28% of the directors as a barrier
to optimal development of the programs. That lack of faculty is crucial is indicated by the fact that 53 funded-but-unfilled positions
were available. Several medical schools have attempted to establish programs, but could not because of lack of key faculty. The 1980-
1981 Directory of the American Association of Medical Colleges* lists 10 open chairs in rehabilitation medicine departments.
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It is imperative to put every effort into recruiting more graduates of American medical schools into rehabilitation medicine, but in
order to do so it will first be necessary to give a high priority to selection of residents who are interested in an academic career.

TAVADEFHD, K0 ZOFEEEZ )N T—a VEFICEAT 272012, 605851545 Z
ERRFRTHLH, ZNaTHOTITET ARIRIECBL O H D IHEEOBRZEET 20 ERH 5,

More programs need to be developed which offer full training in education skills as well as in research capability so that a young
physiatrist is well prepared for career in an academic setting. During a 1981 meeting on "A Look at Current Issues Related to Training
for Rehabilitation Medicine" of the World Rehabilitation Fund, Inc., it was proposed that the solution could be found by improving
funding of the training programs for this purpose and by establishing fellowships for academic trainees. These fellowships would allow
the trainee to stay in the program beyond the requirements for residency training. A major drive by the American Academy of PM&R
for such fellowships would be important. That this could be accomplished has been demonstrated by the history of the field. Many of
us were supported as trainees through private foundations such as the polio foundation, the Kenny foundation, and the Bernard Baruch
fund. Presently, family medicine programs are gone the route of encouraging fellowships to develop curricula.!” Stipends would have
to be at a significant level so that recipients would feel that they could afford to pursue the additional training.
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Recruiting medical students into residency training could also be enhanced by improved federal funding. There is evidence that
the number of trainees, residents, and undergraduates parallels federal funding levels'3 (table 5). More recently federal funding has
been significantly curtailed, forcing training programs to seek support from affiliated hospitals. This in turn restricts significantly any
programming in support of developing young academicians. Continued lack of such support both for academician training and for
residency training will have serious consequences for the field, for the patient population we serve, and for the cost of disabilities to
society.
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(Fb5: UNEUT—2arDidDT AU BEBRONIES 1964 25 1975 4F)

Table 5: Federal Funding for Rehabilitation Medicine, 1964-1975"3

Rehabilitation services Number of

administrative long-term trainees Research and
Fiscal grant (including teaching (residents and training
year and traineeship grants) undergraduates) center funding
1964 §$3,612,299 533 § 3,000,000
1965 4,458,980 599 4,075,000
1966 4,911,047 580 7,575,000
1967 5,677,468 673 8,575,000
1968 5,607,066 692 10,225,000
1969 5,725,327 738 10,225,000
1970 4,693,242 685 9,761,000
1971 4,267,739 631 10,275,000
1972 2,960,695 217 11,840,000
1973 5,159,421 523 10,341,000
1974 2,067,492 360 10,341,000
1975 4,322,751 539 10,341,000

It is necessary to give high priority to recruiting academicians into the field; they should not only be trained to become competent
clinicians, but also should be assisted in developing their capability as teachers and as researchers. Training programs need a strong
research basis which can be used for "thesis" work. In addition, these programs should provide exposure to the educational principles
as background for actual participation in formal and informal teaching of students under the supervision of medical educators as
preceptors. The research training as a preparation for academic life is essential for the survival of young faculty members in academic
settings. In addition to documented clinical and teaching ability, scholastic productivity including research is essential for promotion.
In most American medical schools, support for this type of research can be obtained only through grants. The need for the development
of grant support is clearly illustrated by the Association of Academic Physiatrists' survey by Stolov in 1981. 2* He found that 41% of
the academicians responding had not applied for any extramural grant support from January 1975 to December 1980 and that 54% of
grant awards went to only 13 investigators. That indicates not only lack of funding, but also that research is a low priority to the present
academician.
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Perhaps equally important for the field of rehabilitation medicine is the need for more research to develop more effective clinical
diagnostic evaluative and therapeutic techniques. It has been said (Spencer WA: Personal communication) that in other fields of
medicine several percent of the total dollars spent on clinical services is allocated to research. In rehabilitation medicine, it is a fraction

of a percent. It is interesting that the very successful Honda corporation spends approximately 3.6% of its budget on research and
development. There appears to be a relationship between success and appropriate research expenditure.
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This underfunding of rehabilitation research is worrisome since unlike old and well-established fields such as internal medicine our
factual basis for clinical procedures is limited. For instance we often do not know which therapeutic approach is best in a given case
nor do we know statistically what the expected outcome would be. This is especially worrisome in a shrinking economy where cost
effectiveness is essential. While the axiom that rehabilitation reduces the overall cost to society of a significant disability is generally
accepted, there are by no means enough detailed research studies to support the concept.
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In the following I will discuss samples of research demonstrating cost effectiveness of rehabilitation, potential for improvement of
financial support for rehabilitation services received by patients, and how rehabilitation services can be improved by research modifying
the health care delivery system.
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One study!! (table 6) shows that for the given life expectancy of a stroke victim the cost of rehabilitating patients, whether
successfully or unsuccessfully treated, is more than compensated for by the savings in placing some of the successfully rehabilitated
patients in their family homes or having them return to independent living. In successfully rehabilitated cases, the differences between
the cost of nursing home care and living at home is greater than the total cost of rehabilitation of all patients. The federally supported
Regional Model Systems' Spinal Cord Injury (SCI) Centers have created a whole delivery system of comprehensive care for the spinal-
cord-injured. > They have shown that the cost of care of patients immediately referred to the system is reduced over the cost of care of
late referrals (fig 6). This is possible even with an improved functional outcome.
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Table 6: Cost/Benefit Analysis of Rehabilitating Stroke
Patients !
(UNEY T =g &zl To L AR IBE ORISR 28 OFIE D 5HT)

Before
rehabilitation After rehabilitation
Institutionalized Nursing home Home
n=T1 n=31 n=40
Total rehab cost $354,708 - -
Cost savings total/mo - 0 $16,480
Break-even poin(l " 21.5 mo
Average survival 6,2 >51.2 mo
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Fig 6—Spinal-cord injuries: total hospitalization expense, injury-to-home period, 1977 discharges. The reported SCI cases were
divided into 2 groups using 21 days from injury to admission as the dividing point. The reduction in hospitalization costs resulting
from "early" referral is statistically significant (t = 5.092, p < 0.001). Hospital charges for "early" referrals, on the average, were
approximately $8,000 less than for the "late" referrals. 26
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This type of research into the delivery of rehabilitation care within the health care system and its cost effectiveness is essential. It
may also help in closing gaps in health care funding. For instance, it could be demonstrated that financial support of the spinal cord
injured persons in our society could be improved %° (fig 7). There is generally a marked dropoff in financial support from private
insurance carriers, state and federal agencies in some of the nonmedical services essential for the quality outcome in the rehabilitation
of the spinal cord injured.
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Fig 7—Available financial support for care for spinal-cord injured persons through 1981. %
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To improve the delivery of rehabilitation care, research on the model of delivery within the health care system is also needed. For
instance, in cancer rehabilitation, it was found that a major gap in the rehabilitation delivery to oncology patients existed '? (fig 8). The
physician's lack of education, his failure to identify the patient problems, and his inability to appropriately refer the patient for
rehabilitation care were identified as the main barriers (fig9). The initiation of an appropriate educational and patient referral system
was able to rapidly close the gap between needed, recommended, and received care (fig 10).
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Fig 8—Intervention recommended and received in each service prior to establishment of model. Sample represents the
11 most common cancer sites. '
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Fig 10—Intervention recommended and received in each service after implementation of the model. Sample represents the 11 most
common cancer sites. '?
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Fig 9—Percent of people with barriers to rehabilitation in the 3 stages of the study. '?
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Cost effectiveness studies must be used to demonstrate to politicians and policy makers that better support of rehabilitation through
private insurance or through state and federal agencies actually reduces the overall cost to society of disability. It is conceivable that
better support and more effective rehabilitation could substantially relieve the strain on the social security system and its branches
serving the disabled. The magnitude of the problem is realized by examining the Social Security Disability Income (SSDI) program. In
1956, SSDI costs were $1.6 billion; in 1978, they were $13 billion; and the 1985 projected costs are $27 billion. The alternative model
of care is that of the Spartan society which was even more cost effective. The question is whether our society is willing to accept it.
Research therefore is not only essential as a basis for training of academicians and providing the manpower for the patient needs, it is
also essential in many ways for the quality of physiatric practice.
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Summary &k

In summary, among the major problems in the clinical field of rehabilitation medicine is the marked shortage of manpower that
allows no expectation of fulfilling the demand and need for rehabilitation care in the foreseeable future. The primary obstacle to
increased recruitment seems to be the lack of expansion of rehabilitation medicine educational programs into most if not all medical
schools. This needed expansion of curricula in rehabilitation medicine in turn is blocked by shortage of academic manpower. The
alleviation of this shortage should have highest priority.
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Fellowship stipends for academic training should be made available. To train the young academician, more training programs
suitable for preparation for academic life with a strong research capability should be developed. This research capability is needed by
the field of rehabilitation medicine not only to develop academic manpower but also to improve clinical capability, to demonstrate cost
effectiveness and to reduce the cost of disability to society. Although giving priority to these programs is important for the academic
setting, it is far more important for the field and for the handicapped we serve. The exposure of all medical students would improve
referral. Research on the health care delivery system and cost effectiveness would improve payment and availability of services. As a
result of research, the handicapped person's productivity and quality of life could be enhanced.
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From the history of the field and its great ability to adapt to need, I am confident that we can cope with these problems, provided
we are willing to recognize their priorities and unite to solve them.
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