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Introduction: definition, principles and historical roots

A definition as stated by the American Academy of Physi-
cal Medicine and Rehabilitation in 1975 is: “Medical rehabili-
tation services can be defined as a coordinated multi - dis-
ciplinary approach to disability under a qualified physician
who directs a plan of management for one or more of the
categories of chronic disabling diseases or injuries, specify-
ing realistic goals for maximal recovery” (1). The Main reha-
bilitation principles include patient and family centeredness,
a multidisciplinary approach and holistic attitude towards
physical and mental health. From early in its development
and until today, rehabilitation is represented as the third
phase of medical care - after diagnosis and treatment. Physi-
cal and Rehabilitation Medicine (PRM) is a growing and a
developing discipline. Gutenbrunner et al wrote: “Various
societal and medical trends, including the ageing of popu-
lations, the increasing number of people with functional
limitations due to improving survival rates in different dis-
ease entities (e.g. stroke, spinal cord injury, multiple trauma)
and the need of elderly workers to remain integrated in the
workforce despite the presence of chronic illnesses, call for
an increasing importance of rehabilitation in the future” (2).

The establishment and evolution of PRM are closely
linked to the needs of veterans returning from wars, but
the roots of the specialty go back to ancient times. Initially
physiatry had close ties to the application of different physi-
cal modalities in the care of injured patients (3). The Greek
physician Herodicus described an elaborate system of gym-
nastic exercises for the prevention and treatment of diseases
in the fifth century BCE (4). The concept of “motor re-educa-
tion” as proposed by the French neurologist Fulgence Ray-
mond, was of paramount importance for the management
of disabled persons and a key factor to the elaboration of
different rehabilitative techniques developed in the course
of the nineteenth century (5).
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It can be stated that a rehabilitation as a modern, science
based medical specialty started its climb at the beginning of
the 20t™ century, between the 2 world wars. The first univer-
sity department of PRM was founded by Dr. Frank Krusen at
Temple University Medical School in 1929 (4). In those years a
leading approach was the use of physical modalities such as:
temperature, water, movement and other “spa” treatments
for the healing of an injured part of body. Practical experi-
ence and the research of the Rehabilitation pioneers lead to
turn towards disability management approach at the early
1940's. On October 17, 1940 The UK Minister of Health, Mal-
colm Mac Donald, asserted that: “It is not sufficient that the
wound should be healed; the wounded part of the patient
must be enabled to function again so that he may once more
play his part in society as a worker” (6). in 1947, Dr. Howard A.
Rusk directed a program in the USA which focused on com-
prehensive rehabilitative services including physical, neuro-
psychological, and occupational therapies (3).

The first rehabilitation facility in Israel (Feinston House —
today Loewenstein Hospital Rehabilitation Center — LHRC)
was also established at this period (1944) and was directed
by Dr. Ludwig Ginsburg (7). The development of rehabilita-
tion medicine was, and still remains, as a direct response to
the tremendous needs of wounded soldiers returning from
the battlefields of war, and growing and aging populations
after injuries and diseases — to recuperate and return to duty,
work or other types of individual and social activities at ap-
propriate quality of life (8).

From old to new disability paradigm, International
Classification of Functioning

The theoretical and conceptional basis of tendencies in
rehabilitation medicine in last few decades is undergoing a
change in the disability paradigm, led by the World Health Or-
ganization (WHO). The “old” paradigm has presented disabil-
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ity as the result of a deficit in an individual that prevented him
from performing certain functions. The International Clas-
sification of Impairments, Disabilities and Handicaps (ICIDH),
developed in the 1970s, was issued by the WHO in 1980 as a
tool for the classification of the consequences of disease and
of their implications to the life of an individual (9).

The “new” paradigm or the ‘International Classification of
Functioning, Disability and Health’ (more commonly known
as ICF), is the WHO framework for measuring health and dis-
ability at both individual and population levels. The ICF was
officially endorsed by all 191 WHO Member States on 22 May
2001, as the international standard to describe and measure
health and disability (10). The ICF has provided the frame-
work for the most appropriate conceptual model of rehabili-
tation - on a practical, informational and investigational lev-
el (11). From a practical point of view, the new model allows
for a better understanding of the patient’s basic function
and structure, activities and participation characteristics in
framework of health, and environmental and individual as-
pects. This understanding helps to define more precisely a
recent decline on all 3 levels, to create a best rehabilitation
program and to access an appropriate way for success in the
patient’s rehabilitation (2).

Towards scientific research based on routine func-
tional assessment

Rehabilitation is a holistic field of medicine, defined in
the past as “more art than science”. Nothing was measured
and little was investigated. Prof. Haim Ring was a pioneer in
Israel in using Functional Independence Measure (FIM) in
80™ as an obligatory measure of disability after stroke (12).
A need for assessment was defined those years by clinicians,
researchers and policy makers and only few years later a to-
tal of 125 measures were used on everyday basis in 31 reha-
bilitation facilities of Israel (13).

Today it is impossible to imagine the field of PRM without
use of different assessment scales for evaluation, manage-
ment, clinical decision - making, team work monitoring and
research. Rehabilitation team use different scales for evalua-
tion of body function and structure impairment and activi-
ties limitation, while the implementation of appropriate and
friendly assessment of participation restrictions is still a huge
challenge for the future. A big effort is making nowadays by
professional international community for the identification
of the universal set of ICF categories that can be used in clini-
cal practice for the general assessment of functioning (14).
The practical implementation of ICF score set will indefinite-
ly improve the communication between related profession-
als and expand the scientific level of research in the future.

From late to early and to very early intervention

One of the main changes through last decades is a com-
mon time of admission to rehabilitation facility. A normal
practice at the end of 20" century in Israel was to transfer the
patient after approximately one month after an acute stroke,
as an example in LHRC in 1992 an average “transfer” period
was about 35 days. The main reasons were a less intensive
carein acute department, a belief that “bed rest” in the acute
stage make the patient stronger, ready to engage in a reha-
bilitation program, and wait for a completely stable medical
status of the stroke survivor. The situation changed dramati-
cally a decade later (the similar data from LHRC in 2000 was
- 18 daysl!), when the collected research data showed that
early admission to rehabilitation has significant benefits.

The accumulation of data was not the only reason for
the shortening of admission time. The payers, for example -

OU3NYECKAA N PEABMNTNTALUMOHHAA MEANLHA, MEAVLVMHCKAAPEABUTUTALIMA

Health Funds in Israel, were more than interested in shorten-
ing the length of stay in the acute department, along with
growing understanding of the huge disadvantages in stay-
ing more than necessarily in general hospital (15).

Another trend in the early beginning of rehabilitation
treatment was a patient’s activation and mobilization
in the first days after an injury in the acute department.
The establishment and analysis of Stroke Units function-
ing gave a strong support to this practice. Bernhardt et al
showed that very early rehabilitation, with an emphasis on
mobilization at 24 hours after the stroke, appears safe and
feasible (16). Early rehabilitation was shown to be safe, ef-
fective and cost-effective even in acute care units at very
early stage (17).

A Very Early Rehabilitation Trial (AVERT) proved that
while early rehabilitation can be beneficial, a very early and
intensive rehabilitation has no added value and in some
cases, even can be harmful to the patient (18). Our obser-
vations in Soroka Medical Center show higher mortality in
patients with deconditioning, referred early to rehabilita-
tion. It seems that early rehabilitation must be planned with
caution, taking the individual medical situation and patient’s
abilities into consideration. We also know that patients can
be kept active without necessarily taking them out of bed,
using several devices and therapy methods that exist for this
purpose (18).

The issue of early transfer to rehabilitation department
versus the patient’s activation in acute setting seems to
be less important for functional outcome. Gagnon et al.
showed no difference in rehabilitation outcomes between
patients arriving at the rehabilitation facility after less than
20 days, 20-40 days and more than 40 days. It must be men-
tioned, that all the acute care facilities assessed in the study,
had “in-house” physical, occupational and speech therapy
programs, which were rapidly initiated after admission (usu-
ally within 72 hours) (19). The preference can be dependent
on the availability of a rehabilitation bed, structure and tra-
ditions of the local medical system. Delayed mobilization is
associated with medical complications; muscle wasting and
disuse-related neural changes will create a significant prob-
lem when rehabilitation is eventually started at a later stage
(18). This knowledge forces today’s and tomorrow’s practice
to try and achieve the earliest possible point to start an acti-
vation and rehabilitation process.

From “bed rest” to functional activation - passive vs
active approach

Rehabilitation had its roots primarily in the century-long
tradition of physical modalities and health resort or spa treat-
ments with their holistic approach to physical and mental
health. These approaches were widespread in most European
countries and were applied mainly for chronic health con-
ditions (11). The role of the patient in this kind of therapy is
mostly passive, he is a “recipient” and he is just expecting the
curative effect of treatment. This is a “physical medicine” divi-
sion of PRM specialty. The second PRM's root is a tradition of
physical activity and different systems of gymnastic exercises
for the improvement of disabilities (20). This approach is deal-
ing with active patient under the supervision and coaching of
a professional therapist. A patient is not waiting for success,
he is “in charge” of his own functional improvement. With
appropriate professional modifications, as task oriented ap-
proach, this is a “rehabilitation” division of PRM.

In Israel, there was no tradition of spa treatment, so from
the beginning —an active rehabilitation approach was almost
the only one in our specialty (21). In other countries, as USA
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and most European countries, the competition between the
physical medicine “passive” approach advocates, and those
championing active rehabilitation continued for decades. A
“passive” approach lost most of its positions mostly because
of weak scientific basis, and a general trend towards active
rehabilitation was, and remains, the modern direction of
PRM. Today a PRM is a combined specialty with balanced
use of all treatment methods from both disciplines, with a
preference for active rehabilitation techniques in acute and
subacute cases, and intensive use of physical modalities in
chronic disabilities (22). It seems that in the modern world
an “active” patient is a more effective solution, so we'll see
a continuation of the trend towards active rehabilitation in
the future.

From “hand of therapist” to “hand of therapist with
high technology”

When | started my PRM residency in LHRC in 1991, | was
told that the most important thing in our specialty is a “hand
of therapist”. Three physiotherapists were walking with a
subacute patient after severe stroke without any devices or
technological assists, one at both sides and one was moving
forward patient’s paralyzed leg. It was very impressive and
| was told that there is no technology that can re-build the
right walking pattern as a physiotherapist can. It was a long
time ago and today we are definitely in a different reality.
The shift from manual work to optimal integration of mod-
ern technologies into rehabilitation programs is an impor-
tant sign of PRM in last decades (23). Current development
of advanced rehabilitation technologies makes it possible to
construct an effective and friendly patient-device and ther-
apist-device collaboration for a comprehensive use of mod-
ern machines in everyday practice. Marone et al wrote about
the use of robots for rehabilitation: “The use of robots should
not replace the neurorehabilitation therapy performed by a
physiotherapist. Robots, as all technological devices, must
be considered as tools in the hands of the physiotherapist
and never rehabilitative per se” (24).

Rehabilitation technology allows us a task specific re-
petitive therapy at high intensity. Most of our apparatus let
online and offline instrumented, quantitative evaluation of
several parameters related to the patient’s performance -
with visual, audio or other types of accessible feedback. This
on-line assessment is important both for patient and thera-
pist, and it assists in optimal management of the rehabilita-
tion program. Training with high technology is mostly con-
ducted in an enriched environment, programs can be more
interesting and enjoyable than traditional therapy tasks,
and using it can improve a patient’s motivation and inspire
a rehabilitation participant to engage in a longer period of
therapy. Laver et al wrote about Virtual Reality: “Another de-
sirable feature of virtual reality programs is that they may be
designed to attempt to simulate real-world activities (such
as walking through a park rather than on a treadmill) which
may provide enhanced ecological validity when compared
with more conventional therapy tasks” (25). Last, but not
least: the use of technology can alleviate all labor-intensive
phases of rehabilitation, hence allowing the physiotherapist
to focus on functional tasks during individual training and to
supervise several patients at the same time during therapy
sessions. This approach allows optimizing the therapist’s use
of time, increasing the rehabilitation program’s efficacy and
efficiency at the same time (26).

Modern rehabilitation technology includes Robot Ther-
apy, Virtual Reality, Functional Electrical Stimulation, differ-
ent types of Brain-Computer Interfaces and other types of
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machines (27). It is well known and approved by multiple
studies that technological rehabilitation alone is not supe-
rior to individual professional session in its effectiveness.
The best results can be achieved by combining both of them
in a comprehensive multi-professional program using the
strengths of all available approaches. A “hand of therapist”
nowadays is not less important than in the past, but a huge
technological development strengthens this hand with ad-
ditional therapeutic opportunities. This tendency is expect-
ed to continue.

Inpatient vs outpatient rehabilitation, home-based
program and self-training

In 1992 the average Length of Stay (LOS) in LHRC after
stroke was 105 days; in 2000 it was shortened to 68, nowa-
days a patient will stay in Soroka Rehabilitation Department
for about 45 days. Indeed, we are using more intensive
therapeutic methods, payers (Health Funds in Israeli case)
are not ready to pay for long inpatient rehabilitation, but
the most important reason behind this tendency is a fast
development of Community Based Rehabilitation (CBR) (28).
Three interests in win-win interaction pushed the process:
Health Fund’s will to pay less; patient’s motivation to come
home earlier; and Center’s drive to shorten LOS because of
rehabilitation bed'’s deficit in the whole country, especially
at the periphery (29). Most of the patients (92% for Soroka
Rehabilitation) continue their rehabilitation in outpatient
settings near the house; in some cases CBR can be cheaper,
just as effective and safer alternative to inpatient option (30).

There is a wild consensus about the characteristics of pa-
tient, benefits from CBR programs. The ability to live at home
from medical, functional and social point of view together
with the existence of available and appropriate regional pro-
fessional setting can make a patient a good potential can-
didate for outpatient rehabilitation (31). A number of clear
advantages of outpatient over inpatient rehabilitation were
stated in scientific literature. Studies indicate that CBR can
contribute to the preservation and maintenance of the pa-
tient’s continuity in daily life at home and in the community.
A long period of absence from home can make a great prob-
lem at discharge point, especially for old populations (32).
The training process at home is mostly based on natural en-
vironments, can improve the patient’s motivation, turn him
and his caregivers into real active participants of the process
and can better set him up to independent life (33).

Nowadays, the most developing type of CBR is different
home rehabilitation programs from multidisciplinary profes-
sional team rehabilitation at home to “distant” approaches
with use of tele-rehabilitation, different web-based train-
ing programs or smartphone applications (34). The second
group of techniques allows some kind of rehabilitation treat-
ment without need to transfer the patient or team members
for long distances (35). Those new approaches still need to
be investigated for a better understanding of optimal ways
of use, write protocols, indications and contraindications,
but even now it is obvious that they will play a bigger role
in future.

The important issue of rehabilitation practice is the
patient himself - training to achieve functional improve-
ment during the rehabilitation and to preserve the level of
independent life after the program discontinuation. It was
shown that home-based self-training program can be effec-
tive not only in maintaining, but also in improving patient’s
abilities even in a chronic stage (36). It is also known that the
patient’s compliance in maintaining self — exercise program
is very low and the increase of motivation for home training
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is a real challenge for the rehabilitation team and communi-
ty (37). The patient’s and family education, inclusion of self-
training elements in the professional program even at the
early stage and add of community staff and volunteers sup-
port at late stage can be one of the perspective approaches
to overcome said challenge.

Conclusion - Medical rehabilitation in the future

Stucki at al wrote in a recent study that there is strong
evidence that fundamental demographic and epidemio-
logical trends (global ageing and the transition to a higher
incidence and prevalence of chronic, non-communicable
diseases), as well as advances in curative medicine, will pro-
foundly impact healthcare and health policies worldwide.
These trends lean towards a significant shift in emphasis
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into the long-term management of chronic conditions and
impairments, which is the natural domain of rehabilitation.
“This is the case for thinking that rehabilitation will become
the key health strategy of the 21st century” (11). Analysis
of tendencies from past to present practice brings us to
the conclusion that in the future we'll see PRM as a rapid
developing medical specialty, based on ICF principles and
precise functional assessment, with strong scientific evi-
dence, early and active intervention, growing use of high
technology, including the web and smartphone - based,
organized both in modern in-patient settings, in the com-
munity and at home. The process will combine in an effec-
tive way a multi-professional team program, led by PRM
doctor with active involvement of patient in self - training
at home and community.
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ABSTRACT

OnpepeneHue, cbopmynmpoBaHHOe AMepPUKaHCKOW akagemuein dbusmueckorn meguuuHbl u peabunutauum B 1975

rogy, rMacut: «Ycnyru MeguUmMHCKON peabunmntauum MOXHO onpefennTb Kak CKOOPAVHMPOBAHHbIN MeXANCLMIIMHAP-
HbI NOAX0M K MHBAIMAHOCTM NOA PYKOBOACTBOM KBaJIMGULMPOBAHHOIO Bpaya, KOTOPbIV PyKOBOAMT MNIaHOM yrpasJie-
HWUA AN OOHON UM HECKONbKUX KaTeropui. XpOHUYECKUX UHBANIMAN3NPYIOLLMX 3a00N1eBaHUN NN TPaBM C yKa3aHeM
peanucTUYHbIX Lenei ana MakcManbHOrO Bbi3gopoBneHns ». OCHOBHbIE NPUHLUMbLI peabunutauumn BKIoYaoT B ceba
LIeHTPYPOBaHME NaUMEHTA U CEMbU, MEXAUCLUMIVHAPHBINA MOAXOM U LefIOCTHOE OTHOLEHVE K GU3nUeckomy u ncu-
Xnueckomy 30poBbio. C caMoro Hayasna CBOEro pasBUTUS U A0 CEFOAHSLUHEro AHA peabunutaumsa NpeacTaBisaeTcs B
KauecTBe TpPeTbero aTana MeaunLMHCKOM NOMOLLM — Noc/e ANAarHOCTUKN 1 NledeHust. Dusmyeckas n peabunmntaymoHHas
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MeguumHa (PRM) — 370 pacTyulas 1 passuBatowancsa gucumniamHa. lyteH6pyHHep v gp. nucanu: «<PasnunuHble coumanbHble
N MeAULMHCKUE TEHAEHLMM, BKIOYAA CTapeHre HaceNleHWs, yBenuYeHme yncna niogei ¢ GyHKLUOHaNbHbIMU OrpaHmnye-
HUAMW 13-3a YNyULleHNA NoKasaTenen BbKMBAEMOCTY NPU PasnyHbIX 3aboneBaHUAX (HanprmMep, MHCYNbT, NoBpexae-
HWe CMMHHOIO MO3ra, MHOXXECTBEHHbIE TPaBMbl) U1 HEOOXOAUMOCTb NOXKKUJIble PABOTHUKK, YTOObI OCTaBaTbCA UHTEMPU-
POBaHHbIMU B pabouyto Cufly, HECMOTPSA Ha Hannume XPOHNYECKNX 3a60eBaHNiA, MPU3bIBAIOT K YBEIMYEHMIO 3HAYEHMWA
peabunuTauumn B 6yaywem.

KnioueBble cnoBa: prsnueckasn 1 peabunmtaumoHHas MmeanumHa, ambynatopHaa peabununtauus, UHCYNbT, CMIMHHO-
MO3roBas TpaBma.

ABSRACT

A definition as stated by the American Academy of Physical Medicine and Rehabilitation in 1975 is: “Medical reha-
bilitation services can be defined as a coordinated multi — disciplinary approach to disability under a qualified physician
who directs a plan of management for one or more of the categories of chronic disabling diseases or injuries, specify-
ing realistic goals for maximal recovery”. The Main rehabilitation principles include patient and family centeredness, a
multidisciplinary approach and holistic attitude towards physical and mental health. From early in its development and
until today, rehabilitation is represented as the third phase of medical care - after diagnosis and treatment. Physical and
Rehabilitation Medicine (PRM) is a growing and a developing discipline. Gutenbrunner et al wrote: “Various societal and
medical trends, including the ageing of populations, the increasing number of people with functional limitations due
to improving survival rates in different disease entities (e.g. stroke, spinal cord injury, multiple trauma) and the need of
elderly workers to remain integrated in the workforce despite the presence of chronic illnesses, call for an increasing im-
portance of rehabilitation in the future”.

Keywords: physical and rehabilitation medicine, outpatient rehabilitation, stroke, spinal cord injury.
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