
Management of Individuals with Parkinson's Disease: 
Rationale and Case Studies 

In this article, we present a systematic approach to physical therapy management 
of individuals with Parkinson's disease. This approach is based on a model that 
relates knowledge of the underlying pathology of the disease to impairments and 
disability. We discuss use of the model to evaluate, interpret, and treat impair
ments and disabilities of the patient with Parkinson's disease. We emphasize the 
relative influence of impairments that arise directly from the neuroanatomical 
pathology and those that arise indirectly through subsequent musculoskeletal 
alterations. We illustrate the use of the model in setting goals and in developing a 
treatment program. Two case studies are presented to illustrate the application of 
this approach to specific patient care. These case studies suggest the efficacy of 
physical therapy initiated early in the disease process. The first case study illustrates 
improvements of balance, gait, and functional movement made by an individual 
who was not yet receiving medication for Parkinson's disease. The second case 
study illustrates improvements of balance, gait, and functional movement made 
by an individual who was already receiving medication for the disease. These case 
studies illustrate the dramatic improvements that can be achieved in the patient 
with Parkinsons disease. [Schenkman M, DonovanJ, Tsubota], et ah Manage
ment of individuals with Parkinson's disease: Rationale and case studies. Phys 
Ther 69944-955, 1989] 
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Parkinson's disease is a progressive 
central nervous system disease with 
predictable consequences. Patients 
with Parkinson's disease are easy to 
identify because of their stooped pos
ture, shuffling gait, tremor, rigidity, 
slowness of movement, and poor 
balance.1 Often, these patients are not 
treated by a physical therapist until 

they reach an advanced stage of the 
disease or have sustained a hip frac
ture secondary to a fall. In this article, 
we present a rationale for early physi
cal therapy intervention for the 
patient with Parkinson's disease. This 
intervention is designed to minimize 
musculoskeletal limitations and pos
tural deformity that accompany the 

disease, thereby improving the 
patient's capability for independent 
function as long as possible. 

Our approach to intervention for the 
patient with Parkinson's disease is 
based on a model that identifies the 
relationship between the impairments 
of Parkinson's disease and the result
ing disabilities (see accompanying 
article by Schenkman and Butler in 
this issue).2 This model further differ
entiates among impairments that are a 
direct result of the CNS disease, those 
that occur indirectly because of 
chronic musculoskeletal alterations, 
and those that result from a compos
ite of CNS and non-CNS impairments. 
Impairments with composite under
lying causes are differentiated into 
those that affect automatic compo-
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nents of functional movement and 
those that affect voluntary 
components. 

We demonstrate how the physical 
therapist can use this model to evalu
ate and interpret impairments and 
disabilities of the patient with Parkin
son's disease. The therapist can 
develop a treatment program that can 
be analyzed and justified in terms of 
the pathology of Parkinson's disease 
and the resulting causal relationships 
between impairments and disabilities. 
We include two case studies to illus
trate the apparent efficacy of early 
physical therapy intervention for indi
viduals with Parkinson's disease. 

Evaluation, Interpretation off 
Findings, and Goal Setting 

Problems of the patient with Parkin
son's disease can be divided into four 
categories for evaluation purposes: 
1) impairments that are a direct result 
of a disease; 2) impairments, such as 
musculoskeletal impairments, that 
occur in a system other than the ner
vous system; 3) impairments with 
composite underlying causes; and 
4) disabilities (see the Appendix in 
the accompanying article by Schenk-
man and Butler in this issue for defi
nitions of the terms used in this arti
cle). Much of the physical therapy 
intervention is focused on problems 
that fit the categories of disabilities or 
on impairments that are composite 
effects of disease. Examples of typical 
problems that physical therapists treat 
include abnormalities of gait, difficulty 
with transfer, and difficulty with bed 
mobility. The physical therapist sets 
goals and designs treatments related 
to these and similar problems. The 
model that we have developed is 
designed to help the therapist inter
pret the causes of these problems. 
Thus, the evaluation should include 
assessment of disabilities and 
impairments that are direct, indi
rect, and composite effects of the 
lesion. These components of the evalu
ation are summarized in Table 1. The 

T a b l e 1 . Impairments and Disabilities of Patients with Parkinson's Disease 

Variable 

Direct effect of lesion 

Indirect effects in systems 
other than nervous system 

Impairments with multiple 
underlying causes 

Automatic 

Willed 

Physical disabilities 

Impairment-Disability 

Alerting mechanismsa 

Rigidity 
Dyskinesia (tremor, choreiform movements) 
Akinesia 
Postural mechanismsa 

Motor plans and programsa 

Muscle length-flexibility 
Joint mobility 

Preparatory and reflexive balance responses 

Posture 
Bradykinesia 
Reaction time 
Difficulty combining multiple motor programs 

Bed mobility 
Transfers 
Gait 
Eating 
Swallowing 
Speaking 

evaluation findings are used to inter
pret the physical therapy problems. 
Table 2 provides some examples of 
the use of the model in making these 
interpretations. 

Evaluation 

Whenever possible, evaluation find
ings should be quantifiable, although 
subjective descriptions are also impor
tant. For example, bed mobility and 
transfer disabilities can be evaluated 
in terms of the amount of time it 
takes a patient to move from a supine 
to a sitting position over the edge of a 
bed and then to a sitting position in a 
chair 6 ft* away. Impairments of the 
musculoskeletal system can be quanti-
tated in terms of available active or 
passive range of motion. Quantifiable 
documentation of evaluation findings 
is important in monitoring a patient's 
deterioration or recovery over time. 
Descriptive documentation of the 
patient's patterns of movement may 

be helpful in recording how the 
patient accomplished a task. 

Interpretation 

After the evaluation is complete, the 
findings should be interpreted in an 
attempt to identify the relative impor
tance of various factors that contribute 
to the patient's observed impairment 
and to determine which impairments 
contribute to each disability. The 
physical therapist is also faced with 
the task of deciding which impair
ments are a direct result of nervous 
system pathology and which result 
from subsequent musculoskeletal 
impairments. Schenkman and Butler 
have summarized the literature 
relating impairments to the pathol
ogy and disabilities of Parkinson's 
disease, and they have postulated 
relationships between direct and 
indirect effects of the disease (see 
accompanying article in this issue). 
The model developed by Schenk
man and Butler can serve as a guide 
to help clinicians interpret findings 
from individual patients and then 
decide which problems can be 

aNot easily evaluated in most physical therapy clinics. 

*1 ft = 0.3048 m. 
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Table 2 . Examples of Problems, Interpretations, and Goals for Patients with Parkinson's Disease 

Problema 

Gait 

Bed mobility (supine 
to sitting) 

Transfers (sitting to 
standing from low 
treatment table) 

Decreased hip ROM 

Rigidityc 

Quantitative 

Ambulates 25 ftb in 18 
sec (18 steps) 

7 sec to complete task 

Sitting to standing from 
mat takes 10 sec 

otraight leg raise (left 
leg 0°-50°, right leg 
0°-45°), internal rota
tion (left leg 0°-25°, 
right leg 0°-30°) 

Descriptive 

Small steps, decreased 
left heel-strike, 
decreased trunk rota
tion, left knee in 
flexion from weight 
acceptance to push-
off, no left arm swing 

Lacks trunk rotation and 
dissociation of pelvic 
complex from shoul
der complex, appears 
fearful of losing 
balance 

Lack of anterior pelvic 
tilt and of scooting 
forward on mat, 
excessive use of arms 
for push-off from mat 

Moderated 

Interpretation 

Problems attributable to 
limitations in left knee 
and ankle range of 
motion and decreased 
available trunk rotation 
combined with trunk and 
limb rigidity with motor 
programming and plan
ning deficits 

Problems attributable to 
combination of limited 
available trunk ROM, 
rigidity, and impaired 
balance 

Problems attributable to 
lack of lumbopelvic 
mobility, rigidity, and dif
ficulty motor planning 
and programming 

Problems result from rigidity 
and improper posturing 

Attributable to primary 
impairments of disease 

Goal 

Ambulate 25 ft in 10 
sec (12 steps), 
improved heel-strike, 
push-off, trunk rota
tion, and arm swing 

2 sec to complete 
task, improved trunk 
rotation with disso
ciation of shoulder 
complex from pelvic 
complex 

Patient will accomplish 
task in 5 sec, use 
anterior tilt, scoot 
forward, and 
decrease need for 
use of arms 

Hip ROM within normal 
limits 

Patient will self-relax 
rigidity for increasing 
ROM 

addressed by physical therapy inter
vention and which cannot (see 
accompanying article in this issue).2 

Goal Setting 

Once the evaluation findings have 
been interpreted, the physical thera
pist must decide which impairments 
are of greatest consequence for a 
given patient and which can be 
addressed by physical therapy inter
vention. The therapist uses this assess
ment in setting treatment goals. With 
a progressive disorder such as Parkin
son's disease, goal setting should be 
tempered by an understanding of the 
progressive nature of the disease and 

by a realistic understanding of those 
aspects of the CNS disturbance that 
cannot be improved by physical inter
vention. For example, impairment of 
postural responses that results from 
lack of adequate trunk and pelvic 
mobility might be remediated by 
appropriate stretching and coordina
tion exercises. Impairment of postural 
responses attributable to a direct loss 
of postural reaction mechanisms may 
not be as easily remediated by physi
cal therapy intervention (see accom
panying article by Schenkman and 
Butler in this issue). An appropriate 
goal, therefore, might be to improve 
postural reactions through improving 
musculoskeletal flexibility. Rigidity 

appears to result from CNS alterations 
creating an inability of the patient to 
relax.3 It is unlikely that any periph
eral physical therapy technique can 
produce a permanent state of relax
ation of rigidity. Our clinical experi
ence, however, suggests that a patient 
may learn to relax rigidity temporarily 
through self-relaxation techniques. 
The patient can then use these relax
ation techniques to increase mobility 
or to retain normal ROM and postural 
alignment. That is, the patient can 
temporarily reduce the rigidity that is 
a direct effect of Parkinson's disease. 
More importantly, however, the 
patient can use this capability to 
achieve a more lasting increase in 

aPatient problems may relate to disabilities or impairments. 
b1 ft = 0.3048 m. 
cRigidity is listed as a problem because of its causal role in most impairments of Parkinson's disease; however, objective measures of rigidity do not 
exist, and physical therapy does not appear to affect long-term changes. 
dFeldman R, Lannon M: Parkinson's disease and related disturbances. In Feldman R (ed): Neurology: The Physician's Guide. New York, NY, Thieme 
Medical Publishers Inc, 1984, pp 147-162. 
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flexibility (eg, to reduce the indirect 
effect of the lesion on a long-term 
basis). An appropriate goal, therefore, 
might be to improve specific trunk 
and limb ROM. The method to reach 
the goal would be the use of relax
ation techniques. 

A few examples of problems, inter
pretations, and goals are presented in 
Table 2 to illustrate use of this 
method in the treatment of the 
patient with Parkinson's disease. The 
interpretations must be based on the 
complete evaluation findings. In the 
examples given, the interpretations 
are based on the expected impair
ments of the patient with Parkinson's 
disease (see accompanying article by 
Schenkman and Butler in this issue).2 

The goals in these examples are for 
four weeks of physical therapy. 

In summary, the goals of physical 
therapy should be realistic. They 
should also be based on the patient's 
own goals as well as the therapist's 
knowledge of the disease process. It 
is important to identify which aspects 
of the disease are responsive to physi
cal therapy intervention and which 
are not. When appropriate, goals 
should be as specific as possible and 
should be quantifiable. For example, 
functional goals might be based on 
the amount of time an individual 
requires to complete an activity or on 
the level of assistance (or indepen
dence) required. Goals related to the 
musculoskeletal system can be set in 
terms of the ROM of specific muscle 
groups that are shortened or 
stretched. 

Treatment Approach 

Following the evaluation, interpreta
tion, and goal-setting approach devel
oped in the preceding sections will 
enable the therapist to design a treat
ment approach that is responsive to 
the needs of the individual patient. 
Treatment of the individual with Par
kinson's disease will be dependent on 
the specific deficits that predominate 
for that individual. Any treatment 
approach, however, should reflect a 
logical interpretation of pathology, 
impairments, and disabilities. In this 

article, we present a treatment 
approach that we have developed. 
This approach is intended to illustrate 
problem solving based on a knowl
edge of the interrelationship of 
pathology and impairments, 
combined with principles of kinesiol
ogy and biomechanics. The treatment 
guidelines we propose represent only 
one of the various treatment 
approaches that can be used in treat
ing patients with Parkinson's disease. 

We propose that the following pro
gression for treatment can be used as 
a guide, both within treatment ses
sions and over time: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Relaxation 

Breathing exercises 

Passive muscle stretching and 
positioning 

Active ROM and postural alignment 

Weight shifting 

Balance responses 

Gait activities 

Patient home exercises 

This approach to treatment draws on 
techniques traditionally used to treat 
the patient with Parkinson's disease. 
The value of the model we have pro
posed is that it helps us to understand 
components of the patient's disability 
we affect with each technique. A gen
eral summary of our philosophy is 
that knowledge of the direct effect of 
the lesion (resulting in rigidity) is 
used to identify techniques most 
effective in reducing rigidity in order 
to preserve musculoskeletal mobility. 
We emphasize both musculoskeletal 
impairments related to the respiratory 
system and those related to the pos
tural system. By alleviating muscu
loskeletal impairments, we provide 
the patient with a mechanical capabil
ity to improve automatic postural 
responses and willed movement. 

Relaxation of Rigidity, Breathing, 
and Muscle Stretching 

Relaxation is used first to reduce 
rigidity and to increase flexibility. 
From a kinesiological perspective, it is 
equally important to relax the axial 
musculature and the limb muscula
ture. From our clinical experience, 
we suggest the use of slow, rhythmic 
rotational motions, beginning with 
very small ROMs, as an effective 
means of achieving relaxation, particu
larly of the axial musculature. This 
approach is based on the concepts of 
Feldenkrais.4 A variety of other tech
niques might also be used, including 
contract-relax proprioceptive neuro
muscular facilitation techniques5 and 
biofeedback.6 With some individuals, 
it may be necessary to begin with pas
sive rotation; however, from an inter
pretation of the neuroanatomic 
pathology of Parkinson's disease, we 
believe that it is important to progress 
to active techniques so that the patient 
can learn methods of self-relaxation. 
Drawing from concepts of Bobath7 

and Rood8 and from general princi
ples of biomechanics, we recommend 
that relaxation of muscle tone should 
begin in supported positions (such as 
supine and side-lying positions). The 
supported position allows the patient 
to achieve optimal relaxation with 
minimal effort to keep the body 
upright. As the patient becomes facile 
with self-relaxation, it is possible to 
progress to the more difficult sitting 
position or even to the standing posi
tion. Although few objective data are 
available, it appears that most normal 
movement requires rotation through
out the spine. Thus, when performing 
relaxation techniques, it is important 
to differentiate between segments of 
the body so that all segments are indi
vidually relaxed (ie, head-neck on 
thorax, thorax on pelvic complex, pel
vic complex on thorax, shoulder com
plex on thorax, upper extremity on 
shoulder complex, lower extremity 

on pelvic complex). The exercise 
techniques proposed by Feldenkrais 
are specifically designed to relax spe
cific segments of the spine.4 

Breathing can be emphasized during 
all aspects of intervention. Rhythmic, 
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relaxed breathing is an essential com
ponent of the relaxation response.9 As 
relaxation is achieved, relaxed rota
tion of the upper extremity and neck 
in the supine position may then be 
used to facilitate increased chest 
expansion. Deep breathing can then 
be incorporated with chest expansion 
to increase the patient's vital 
capacity.410 The focus on breathing 
exercises early in the disease process 
is designed to prevent musculoskele
tal limitations that might contribute to 
the high incidence of pulmonary 
complications in the patient with Par
kinson's disease.11, 12 

Once the patient knows how to 
achieve self-relaxation of rigidity, we 
suggest that these techniques be 
directed toward increasing the avail
able passive and active ROMs. Muscle 
stretching can often be performed by 
the patient at home,10 both in combi
nation with relaxation exercises and 
alone. Appropriate positioning can be 
a useful adjunct to passive muscle 
stretching exercises. 

Increasing Active Mobility 

As with the relaxation techniques, we 
recommend beginning active mobility 
in supported positions and progress
ing to unsupported positions. Again, 
we emphasize exercise to achieve 
mobility throughout each segment of 
the spine. We believe that it is particu
larly important to achieve mobility for 
adequate lumbopelvic extension, lat
eral flexion, and rotation and for pelvi-
femoral extension and rotation 
because these motions appear, clini
cally, to be directly related to the bal
ance response. The "pelvic-clock" 
exercises of Feldenkrais are valuable 
for this purpose.4 

In the supine and side-lying positions, 
we focus therapy on total rotation 
(from the cervical region through the 
lumbar spine). In the sitting position, 
we focus on lumbar extension, lum
bar lateral flexion, lumbo-thoraco-
cervical lateral flexion for trunk "elon
gation," cervico-thoraco-lumbar 
rotation, and thoracic extension. Deep 
breathing is combined with thoracic 
extension exercises. The prone exten

sion position can be used to increase 
lumbar extension, the quadruped-
on-elbows position can be used to 
achieve thoracic extension, and the 
quadruped position can be used to 
increase lumbar extension. 

In the standing position, we focus on 
lateral pelvic tilts. We emphasize the 
lumbar extension component of the 
anterior pelvic tilt, the hip extension 
component of the posterior pelvic tilt, 
and the lumbar lateral flexion and 
pelvifemoral components of the lat
eral tilt. These components of normal 
motion will be achieved more readily 
if adequate mobility of the lumbar 
spine is first achieved in the more 
supported positions. (When lumbar 
mobility is limited, attempts to 
increase it in the standing position are 
more likely to produce pelvifemoral 
motion than lumbopelvic motion.) 
Once lumbopelvic motion can be 
achieved, we emphasize weight shift
ing for unilateral weight bearing. 

Weight Shifting and Balance 

After musculoskeletal impairments 
have been addressed and the patient 
has adequate ROM for automatic 
movements, the therapist can focus 
on balance impairments. Balance 
activities should follow weight-shifting 
activities in each position. First, the 
patient should progress from weight 
shifts with lumbo-thoraco-cervical 
rotation and elongation to balance 
activities in the sitting position. Then, 
weight-shifting activities and rotation 
should be followed by balance activi
ties in the standing position. Both self-
induced and externally induced bal
ance responses should be elicited. In 
self-induced responses, the patient 
displaces his or her own center of 
gravity outside the base of support by 
reaching upward and outward in vari
ous directions; the focus is on coun
terbalancing motions of the upper 
and lower extremities and on protec
tive responses. In externally induced 
balance responses, the therapist grad
ually shifts the patient's center of grav
ity while eliciting normal righting 
responses. It is important for the 
patient to be able to respond effec
tively to both self-induced and exter

nally induced displacements. Self-
induced displacements occur any time 
the patient moves his or her center of 
gravity outside the base of support, 
such as in reaching, dressing, or most 
other functional activities. Externally 
induced displacements occur, for 
example, when the patient is jostled 
in a crowd, trips on an uneven pave
ment, or sustains other forces from 
the outside. Furthermore, both slow 
and fast balance reactions should be 
elicited and treated. 

Function 

Ultimately, a primary purpose of phys
ical therapy intervention is to reduce 
disabilities by improving the patient's 
ability to function. Whenever possible, 
functional activities should be incor
porated into mobility exercises. There 
is increasing evidence that exercise is 
most effective when it is task 
specific.13 These findings might be 
especially important for the patient 
with Parkinson's disease in light of the 
impairments in motor planning and 
programming characteristic of the 
disease. A few examples are given, 
but any functional activity can be 
incorporated with all aspects of treat
ment. Rolling and moving from a 
supine to a sitting position can be 
combined with active trunk rotation 
exercises. Rising to a standing from to 
a sitting position can be incorporated 
into anterior pelvic-tilt exercises. Sit
ting down from a standing position 
can be incorporated into balance 
activities. Gait activities can be incor
porated into standing balance and 
weight-shifting activities. It is impor
tant to focus on gait patterns used for 
both distance walking and the slower 
walking cadence used in many func
tional activities. In distance walking, 
the focus might be on trunk counter-
rotation and lower extremity motions 
(eg, step length, heel-strike). During 
gait for functional activities (eg, dress
ing, bathing, cooking), the focus 
might be on weight shifting with 
more prolonged weight bearing in 
single-limb-supported positions. The 
gait pattern involved in distance walk
ing represents a continuous state of 
dynamic stability with progression in 
a forward direction.14 The gait pattern 
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involved in functional activities 
appears to require an ability to exe
cute a continuous, slower motion; 
controlled weight shifts; and changes 
in direction of movements. We were 
unable to find data related to require
ments for walking during functional 
activities. Based on our observations 
and clinical experience, however, this 
type of walking appears to have dif
ferent characteristics than the gait pat
tern required for forward ambulation. 
We suggest that these differences be 
reflected in treatment programs. 

One of the most difficult problems 
appears to be that of improving the 
patient's ability to use automatic 
responses during willed functional 
movement. Clinical experience sug
gests that continuing repetition of a 
variety of balance activities may help 
the patient to regain appropriate pos
tural responses. Similarly, repetition 
appears to improve functional move
ments. To date, no objective data exist 
regarding whether or to what extent 
normal motor planning and program
ming ability and balance can be 
restored through deliberate repeti
tion. An increasing body of literature, 
however, emphasizes the importance 
of repetition for learning and skill 
acquisition.13 Our clinical experience 
indicates that patients do improve 
their ability to move appropriately in 
a complex environment, suggesting 
either that they become adept at com
pensating for their loss in planning 
and programming ability or that 
improvement is achieved in these 
abilities. As data become available, 
differentiating musculoskeletal from 
motor contributions to loss of auto
matic postural responses, it should 
become possible to investigate this 
problem further. 

The Patient's Role in Treatment 

Parkinson's disease is a chronic 
degenerative process. The therapist 
should teach the patient home exer
cises as soon as possible, both to 
ensure ongoing effective intervention 
and to provide the patient with some 
control over the disease. Specific 
muscle stretching exercises can be 
performed at home and should 

include stretching of the trunk muscu
lature as well as the limb muscula
ture. For example, the patient can be 
taught home exercises for lumbo-
thoraco-cervical extension, rotation, 
and lateral flexion. Hamstring and 
gastrocnemius muscle stretching are 
commonly required.10 Other com
monly required exercises are for hip 
extension, external rotation, and 
abduction; shoulder flexion, abduc
tion, and external (medial) rotation; 
elbow extension; forearm supination; 
and hand and finger extension. An 
important aspect of the home exer
cise program is postural reeducation 
incorporating the acquired flexibility 
into appropriate postural alignment 
throughout the day. The degree to 
which a patient is able to maintain 
correct postural alignment may deter
mine his or her ability to maintain 
normal flexibility and ROM. As the 
patient learns more appropriate pat
terns of movement, other activities 
(eg, balance activities) can be added 
to the home exercise program. Once 
maximum therapeutic gains have 
been achieved, the patient will need 
to maintain those gains through 
self-exercise. 

Summary of Treatment Approach 

In summary, the physical therapy 
intervention approach we recommend 
consists of a logical progression of 
exercise techniques designed to teach 
the patient self-relaxation of rigidity, 
to maintain normal flexibility and 
ROM, and to restore normal auto
matic movement patterns through 
repetition. The extent to which this 
approach is successful may depend in 
part on the extent to which fixed 
deformity has already occurred. In 
general, we suggest that any success 
in maintaining flexibility and ROM 
should improve the patient's func
tional ability. Once a patient has com
pleted an active physical therapy pro
gram, he or she should continue on a 
home exercise program designed to 
maintain flexibility, ROM, and quality 
of movement. Because Parkinson's 
disease is progressive, this exercise 
program should become a regular 
part of the individual's daily activities. 
Periodic reassessments by a physical 

therapist are essential so that the pro
gram can be modified as the disease 
progresses. 

We present two case studies to illus
trate the evaluation, interpretation, 
and treatment of individuals early in 
the course of Parkinson's disease. The 
first case study involved a man who 
was not receiving medication for the 
disease. The second involved a man 
who was receiving medication for the 
disease. Parkinsonian medications 
were constant for this individual 
throughout the period of intervention. 
Evaluations were performed at the 
same time relative to the use of medi
cation so that observed changes 
would not reflect fluctuations that 
occurred as a result of timing of med
ication. The evaluation protocol used 
in these case studies is shown in the 
Appendix. 

These two individuals were partici
pants in a pilot study we performed 
prior to a formal single-case design 
study of individuals with Parkinson's 
disease. We present these case studies 
to illustrate the application of inter
pretation of neuroanatomical pathol
ogy and impairments in designing a 
program for physical therapy manage
ment of individuals with that disease. 
(From our experiences with these 
two patients, we have further 
refined our evaluation and treat
ment protocols and are currently 
conducting a multiple case-study of 
individuals including several inter
vention and nonintervention peri
ods. This work, which will be the 
subject of a future article, serves to 
investigate the efficacy of physical 
therapy intervention.) 

Case Studies 

Case 1 

"TN" is a 67-year-old businessman 
diagnosed with Parkinson's disease in 
January 1987. The presenting signs 
that caused him to seek medical atten
tion included slowing of all activities, 
impaired balance, and difficulty with 
functional movements such as rising 
from a chair and walking. Relevant 
prior medical history included angina 
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since 1982 and cervical arthritis since 
1972. In March 1987, TN was referred 
for physical therapy to determine 
whether appropriate exercise inter
vention would delay the necessity for 
pharmacologic intervention. 

For this individual, bradykinesia pre
sented the greatest difficulty and inter
fered with all aspects of his life. Our 
interpretation of the evaluation find
ings suggested that slowness of move
ment might have been a composite 
result of direct and indirect effects of 
the disease (see accompanying article 
by Schenkman and Butler in this 
issue). Direct nervous system pathol
ogy could have accounted for the 
patient's rigidity, decreased postural 
responses, decreased automatic move
ments such as trunk rotation and 
reciprocal arm swing for gait, slow
ness in functional movements, and 
"masked" face. These impairments 
could have contributed indirectly to 
the patient's musculoskeletal impair
ments including loss of soft tissue 
length and flexibility. The muscu
loskeletal impairments in turn may 
have contributed to his abnormal 
posture, decreased weight shift, 
impaired righting reactions, and 
impaired balance responses. We 
hypothesize that impairments of the 
nervous system together with 
impairments of the musculoskeletal 
system resulted in the functional 
disabilities observed in rolling, 
rising to sitting, and walking. 

We decided to direct treatment first 
toward relaxation of rigidity and 
achieving normal passive ROM and 
active mobility. We specifically 
emphasized mobility of the supine 
and pelvic complex. Next, we empha
sized achieving normal posture, and 
finally we directed treatment toward 
normal use of automatic motor 
responses and toward better coordi
nated and quicker movements during 
functional activities. 

Problem identification and interpreta
tion, goal setting, and treatment fol
lowed the guidelines outlined previ
ously and will not be discussed in 
detail. TN was treated for one hour 
each session, three times per week, 

Table 3 . Evaluation Findings for Patient "TN" Before Treatment and Following 
One Month of Physical Therapy 

Variable 

Impairments (direct effects) 

Impairments (indirect effects) 

Straight leg raise (°) 
Left 
Right 

Hip internal rotation (°) 
Left 
Right 

Ankle dorsiflexion (°) 
Left 
Right 

Trunk 

Consequent impairments 

Rigidity 

Balance 
Sitting 

Standing 

Disability 

Physical 
Supine to sitting (sec) 
Sitting to supine (sec) 
Supine to prone (sec) 
Ambulates 50 fta with 

turn at 25 ft (sec) 
Gait 

Emotional 

Social 

Before Treatment 

Unable to evaluate 

0-50 
0-45 

0-25 
0-30 

0-15 
0-20 

Limited all motions 

Minimal cogwheel trunk, left 
upper extremity 

Abnormal postural 
adjustments 

Decreased lateral flexion 
(cervico-thoraco-lumbar) 

Poor right-limb stance 

Unable to perform left-limb 
stance 

Abnormal weight shifting 

Abnormal accommodation to 
external displacement 

6.8 
3.4 
4.2 
14.7 

Small steps; decreased left 
heel-strike, trunk rotation, 
left arm swing 

Depression 

Considered retiring 

After Treatment 

Unable to evaluate 

0-60 
0-60 

0-30 
0-30 

0-20 
0-20 

Improved all motions 

Unchanged 

Postural adjustments 
appear normal 

Lateral flexion appears 
normal 

Normal right-limb stance 

Improved left-limb stance 

Partially improved weight 
shifting 

More appropriate 
accommodation 

1.8 
1.9 
1.9 
10.8 

Increased step lengths 
with improvement in 
heel-strike, trunk rota
tion, arm swing 

Improved 

Considered working 

for one month. He also performed 
home exercises that emphasized self-
relaxation and ROM of the trunk and 
extremities three days per week. Eval
uation findings prior to and following 
treatment are summarized in Table 3. 

In summary, through physical therapy 
intervention it was possible to restore 
the patient's limb ROM to normal lim
its. Rigidity was positively influenced 
in that TN was able to use self-
relaxation techniques to regain mobil
ity. As anticipated, there was no per-

a1 ft = 0.3048 m. 
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manent alteration of rigidity. Righting 
and equilibrium reactions appeared 
normal in a supported sitting position. 
Timing and coordination for most 
functional activities returned to within 
normal limits as a result of available 
ROM, ability to self-relax, and aware
ness of appropriate movement pat
terns. These changes are particularly 
striking given that this individual was 
not taking any medication for the Par
kinson's disease. 

Rigidity continued to be a problem 
for TN in a standing position, and 
although his balance and gait had 
greatly improved, he continued to 
have some loss of automatic righting 
reactions to the left side. These 
impairments appeared to result 
directly from the nervous system 
pathology. They could not be cor
rected through physical therapy inter
vention; however, they no longer 
interfered with the timing of TN's 
functional activities. Because of the 
improvement of TN's status, the deci
sion was made to delay initiation of 
pharmacologic intervention. 

Case 2 

"RN" is a 68-year-old retired engineer 
formally diagnosed with Parkinson's 
disease in December 1985. Initial 
symptoms included a tremor of the 
right hand evident since 1981 and 
slowing of gait. RN chose to retire 
early (May 1986) rather than to begin 
pharmacologic intervention. In Sep
tember 1986, he began to take 
Sinemet®† (carbidopa-levodopa), 
which reduced the rigidity, improved 
timing for movement, and helped him 
to cope with the disease. Relevant 
prior medical history included a sei
zure disorder since April 1981 and a 
pulmonary embolus in March 1986. 
RN was referred for physical therapy 
intervention in February 1987. Evalua
tion findings prior to intervention and 
six weeks after treatment began are 
summarized in Table 4. 

Table 4- Evaluation Findings for Patient "RN" Before Treatment and Following Six 
Weeks of Physical Therapy 

Variable 

Impairments (direct effects) 

Impairments (indirect effects) 

Straight leg raise (°) 
Left 
Right 

Hip internal rotation (°) 
Left 
Right 

Hip external rotation (°) 
Left 
Right 

Trunk 

Consequent impairments 

Rigidity 

Tremor 

Balance 
Sitting 

Standing 

Disability 

Physical 
Supine to sitting (sec) 
Sitting to supine (sec) 
Supine to prone (sec) 
Ambulates 30 fta (sec) 
Turn 360° 
Turn quality 

Emotional 

Social 

Before Treatment 

Unable to evaluate 

0-52 
0-58 

0-30 
0-24 

0-20 
0-16 

See Figures 1, 2 

Minimal cogwheel both 
upper extremities 

Occasional resting both 
upper extremities 

Abnormal postural adjust
ments 

Decreased lateral flexion 
(cervico-thoraco-lumbar) 

Only upper extremity com
pensatory response was 
delayed protection 

Maintains unilateral stance 
No weight shifting 
No accommodation to exter

nal displacement 

4.6 
5.5 
8.6 
13.2 
4-step 
Poor 

Depression 

Quit work, withdrawal 

After Treatment 

Unable to evaluate 

0-60 
0-65 

0-34 
0-32 

0-24 
0-24 

See Figures 1, 2 

Unchanged 

Unchanged 

Postural adjustments 
appear normal 

Lateral flexion (cervico-
thoracic) appears normal 

Limitation in lumbar move
ment unchanged 

Unchanged 
Partial weight shifting 
Can accommodate exter

nal displacement 

2.6 
3.4 
7.4 
7.4 
2-step pivot 
Normal 

Depression improved 

Increased socialization 

This individual's major problems 
were decreased balance reactions, 
bradykinesia, and poor coordination 
of functional activities. These impair
ments interfered with all aspects of 
RN's life, but they especially interfered 
with dancing, which was one of his 

major social activities. Impairments 
that resulted directly from nervous 
system pathology combined with indi
rect effects of impairments of the 
musculoskeletal system appeared to 
account for the observed disability. 
The effects of those impairments were 
the same as those discussed in Case 1 
and will not be restated here. Prob
lem identification and interpretation, 

a1 ft = 0.3048 m. 

†Merck Sharp & Dohme, Div of Merck & Co, Inc, West Point, PA 19486. 
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goal setting, and treatment generally 
followed the guidelines outlined pre
viously. RN was treated for one hour 
per session, three times per week, for 
six weeks. Manual and verbal cues 
were used throughout treatment and 
especially with new activities to allow 
the patient to better experience nor
mal movement. Emphasis was on 
both the timing and coordination of 
movement. Treatment focused on gait 
and functional activities early in the 
intervention period, despite limited 
gains in trunk mobility. The focus of 
the treatment approach was on resto
ration of automatic postural responses 
within the musculoskeletal constraints. 
This functional approach was impor
tant in giving RN a feeling of success. 

Home exercises included relaxation 
and breathing exercises; static trunk, 
extremity, and pelvic complex muscle 
stretching; balance activities; and walk
ing for fitness as well as to reinforce 
normal gait. RN performed home 
exercises for at least 45 minutes daily 
and initiated a walking program. 

With physical therapy intervention, RN 
was able to reduce his rigidity using 
self-relaxation activities and was then 
able to improve his ROM. RN's ability 
to temporarily decrease his rigidity 
and increase his spinal mobility did 
allow him to dramatically improve 
static and dynamic postural alignment 
(Figs. 1, 2) and dynamic postural 
adjustments and to increase smooth
ness of movement by the inclusion of 
rotational aspects of normal move
ment. Lumbar extension, lateral 
flexion, and rotation remained the 
most limited movements. This lack of 
lumbopelvic mobility limited weight 
shifting in the sitting and standing 
positions and thus limited RN's equi
librium responses. 

Following six weeks of physical ther
apy, RN stated that the quality of his 
life was much improved. He observed 
that his square-dancing ability (an 
important leisure activity) had 
improved. He was able to take longer 
steps so that he no longer fell behind. 
He could also participate in more 
complex dances. RN also felt more 
capable to deal with his disease now 

Fig. 1 ■ Patient "RN"prior to physical therapy intervention: lateral view (left); poste
rior view (right). 

that he was able to do something for 
himself. He stated that Sinemet® 

made his improved mobility possible 
but that physical therapy allows him 
to maximize his use of that possibility. 
A big factor in RN's success with treat
ment was his diligence in performing 
exercises at home and in consciously 
incorporating the gains into all of his 
daily activities. 

Summary and Conclusions 

The two case studies presented 
illustrate the changes that occurred 
in two individuals who received 
physical therapy early in the course 

of Parkinson's disease. These 
changes occurred in one individual 
who was receiving medication for 
the disease and in a second individ
ual who was not receiving medica
tion. These individuals initially 
received therapy three times a week 
for four to six weeks, respectively. 

We hypothesize that physical therapy 
intervention contributed to these 
changes, although further study will 
be necessary to establish the relation
ship. From our experience providing 
early intervention with these and 
other individuals with Parkinson's dis
ease, we would recommend three 
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45-minute to 1-hour sessions per 
week for a period of approximately 
four to eight weeks. This lengthy 
period of consistent intervention 
appears to be necessary while the 
individuals are relearning the feel of 
normal movement, are becoming 
adept at correctly performing home 
exercise, and are recovering as much 
ROM as possible. Once an individual's 
gains have reached a plateau, based 
on quantifiable and subjective mea
sures, it is important that he or she 
continues daily home exercises. Many 
patients report that they also find that 
exercises are a useful component of 
self-help support groups. After indi
viduals have been discharged from a 
regular physical therapy program, 
they should be seen by a physical 
therapist on an occasional basis to 
monitor their performance of exer
cises and their physical status. The 
frequency of follow-up will depend 
on each individual's capability for self-
directed exercise, on the individual's 
physical status at the time of interven
tion, and on the rapidity of the pro
gression of the disease process. 
Follow-up may be set at two-week or 
monthly intervals initially and then 
altered as appropriate. 

The case studies presented suggest that 
the disability of Parkinson's disease can 
be lessened with early physical therapy 
intervention as gains are made in mus
culoskeletal flexibility, alignment, and 
functional movement. They also sug
gest that the nervous system pathology 
ultimately limits that improvement. 
Furthermore, the inability of RN (Case 
2) to regain lumbopelvic mobility, 
especially for lateral flexion and rota
tion, appeared to limit his recovery of 
balance responses, suggesting that mus
culoskeletal limitations in turn limit 
functional abilities. These observations 
are being tested in studies currently in 
progress. 

The two case studies presented indi
cate the importance of physical therapy 
intervention early in the disease pro
cess. The first case study indicates that 
early physical therapy intervention can 
delay the need for pharmacologic 
intervention. This delay is of great 
importance because long-term use of 

Fig. 2 . Patient "RN" following six weeks of physical therapy intervention: lateral 
view (left); posterior view (right). 

drugs is associated with potentially 
unwanted and toxic side effects.15 

These case studies illustrate a 
problem-solving approach based on an 
appreciation of the neuroanatomy 
pathology of the disease and of the 
nervous system and non-nervous sys
tem impairments that occur. It will be 
important to establish the efficacy of 
physical therapy intervention for indi
viduals who are in more advanced 
stages of the disease, although it might 
be predicted that gains will be slower 
and less effective as musculoskeletal 
alterations become fixed. Finally, stud
ies are needed to experimentally eval

uate the efficacy of physical therapy 
intervention and to compare different 
intervention strategies. The analysis of 
Parkinson's disease outlined in this 
article can be used to experimentally 
examine the efficacy of physical ther
apy intervention directed toward physi
cal disability resulting from the dif
ferent impairments of that disease. 
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Appendix. Evaluation Protocol 

A. Quantitated tasks (based on a modification of a protocol of Feldman and Lannona). The subject is instructed in each task and practices 
the task twice prior to data collection. 

Rolling supine to prone 
The subject is positioned prone on the mat with arms by the side and is instructed to roll to a supine position at the word "go." The exam
iner uses cues "ready, set, go" to initiate the roll. 

Rolling prone to supine 
The subject is positioned supine with arms by the side and is instructed to roll to a prone position at the word "go." 

Note: This task is too easy for patients with higher level Parkinson's disease. The following task is currently substituted for these patients: 
Subject rolls from a prone to a supine position, comes to a sitting position at the edge of the mat, stands, walks to a chair 6 ftb away, and 
sits. The task is initiated by having the subject assume a prone position near the middle of the mat, arms by the side. The examiner says, 
"Ready, set, go." At the word "go," the subject rolls to a supine position, then to a side-lying position, pushes up to a sitting position, then 
walks to the chair, turns, and sits. The examiner cues the subject during the roll to ensure that he or she completes each phase. (This step 
is necessary to prevent subjects from reaching a prone position and then pivoting to reach a sitting position.) This task is timed with the 
subject rolling and sitting, both to the left and to the right. 

Walking forward 
Two marks are placed on the floor 35 ft apart. The subject starts with both feet touching one marker. The examiner says, "Ready, set, go." 
On "go," the subject walks 35 ft down a 50-ft walkway. The examiner notes the time and number of steps taken to cross the second marker. 

Walking backward 
The preceding task is repeated except that the examiner walks behind the subject and uses verbal cues and encouragement to keep the 
subject walking in a straight line. Verbal assurance is necessary to overcome some subjects' insecurity (because of poor balance) about 
walking backward. Time and number of steps are recorded. 

Sitting-rising-sitting 
Two armless chairs are placed 10 ft apart. The subject assumes an erect posture in one chair. The examiner says, "Ready, set, go." At 
the word "go," the subject rises without using hands to push up, walks to the second chair, sits, assumes an erect posture, then rises and 
returns to the first chair. Time is recorded. 

360° turn 
The subject is instructed to turn all the way around (360°). The time and number of steps are recorded. 

B. Photographic record 
A camera is used with a photo lens and 64-mm Kodachrome film.c The camera is mounted on a stand a set distance from the subject. 
Height of the lens and distance from the subject are recorded, and camera placement is the same for subsequent evaluations. 

A grid is placed in line with the camera and approximately 10 ft away from the camera. The grid consists of the back side of a portable mir
ror that had been marked off with adhesive tape with horizontal and vertical lines (Figs. 1, 2). A plumb line is hung 1 ft in front of the grid, 
and a line is marked on the floor 1 ft in front of the grid. 

For photographs, the subject is instructed to assume the appropriate position in front of the grid. For anterior views, the examiner instructs 
the subject to move to the left or right until the plumb line bisects the subject's nose. For posterior views, the examiner instructs the subject 
to move until the plumb line bisects the subject's occiput. For lateral views, the plumb line bisects the external meatus of the subject's ear. 
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Appendix. Evaluation Protocol (Continued) 

For sitting photographs, the subject sits on a stool of adjustable height. The stool is adjusted to a height at which the subject's feet rest 
comfortably on the floor. Stool height is documented and is consistent for all subsequent evaluations. In sitting photographs involving rota
tion, lateral flexion, or pelvic tilt, the examiner positions the subject with both buttocks on the stool seat and assists the subject in assuming 
an erect posture. The examiner then assists the subject in assuming the required position using both tactile and verbal cues. The examiner 
guides the subject to prevent shifting of weight toward one side and to prevent unwanted components of motion. 

The positions used for the photographic record are as follows: 

Standing 
Anterior view 
Posterior view 
Left lateral view 
Right lateral view 
Lateral view, forward bend, feet together 
Lateral view, forward bend, feet 1 ft apart and parallel (in forward-bend activities, the examiner ensures that the subject's knees do not flex 
and that the subject flexes from head to trunk to hips) 

Sitting (in the initial sitting position, the subject's arms are folded across the chest, trunk is erect, buttocks are both squarely on the seat, 
and feet are flat on the floor) 

Lateral view 
- relaxed sitting 
- maximum anterior pelvic tilt 
- maximum posterior pelvic tilt 

Posterior view 
- lateral trunk and neck flexion to left 
- lateral trunk and neck flexion to right 
- rotation of trunk and neck to left 
- rotation of trunk and neck to right 

C. Videotape record of movements in stance 
1. The subject walks back and forth between two marks placed 35 ft apart (two cycles, anterior and posterior views). 

2. The subject walks backward between the two marks (one cycle, anterior and posterior views). 

3. The subject side-steps between two marks maintaining feet at right angles to direction of progression (one cycle, then turn 180° and 
repeat). Camera is positioned as for steps 1 and 2. 

4. The subject makes a 360° turn; number of steps is recorded. 

5. The subject walks back and forth between two marks placed 6 ft apart (two cycles, lateral view). 

6. The subject walks backward (one cycle, lateral view). 

7. The subject side-steps (one cycle, lateral view). 

D. Videotape record of rolling, sitting, and balance in sitting. The subject is positioned supine at edge of a double-size exercise mat. 

1. The subject lies in a prone position, assumes a supine position, then reverses to come to a prone position. 

2. The subject comes to a sitting position toward the left side over the edge of the mat, reverses to a supine position (toward the right 
side), and returns to a sitting position. This task is repeated with the subject coming to a sitting position toward the right side. From a 
sitting position, the subject returns to a supine position toward the left side and again returns to a prone position. 

3. The subject is positioned sitting on the edge of the mat and is instructed to reach as far upward and to the right as possible. This task 
is then repeated toward the left. The examiner's hand is used as a target to guide the subject's reaching. 

4. The subject sits at the edge of the mat with legs dangling and arms relaxed. The examiner places his or her hands on the subject's 
pelvis and shifts the subject to the left and right to the point that maximally stresses the subject's ability to maintain an erect posture. 
The subject is instructed to move with the examiner but not to fall over. 

E. Videotape record of balance in stance. Subject is positioned standing facing camera. 

1. For unilateral stance, the subject flexes hip, knee, ankle (right and left) and maintains the posture as long as possible to a maximum 
of 30 seconds. 

2. For equilibrium responses with internally induced displacement, the subject flexes the right hip, knee, ankle as described in step 1 
and then reaches upward and to the left as far as possible. The examiner verbally encourages the subject to reach as far as possible 
and uses a hand as a target to guide the subject. 

3. For equilibrium responses with externally induced displacement, the subject assumes a position of unilateral stance as described in 
step 1. The examiner places both hands on the subject's pelvis and gradually shifts the subject toward the left and right as described 
for sitting equilibrium above. 

aFeldman R, Lannon M: Parkinson's disease and related disturbances. In Feldman R (ed): Neurology: The Physician's Guide. New York, NY, Thieme 
Medical Publishers Inc, 1984, pp 147-162. 
b1 ft = 0.3048 m. 
cEastman Kodak Co, 343 State St, Rochester, NY 14650. 
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