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ABSTRACT

Physical activities play a preventive role in Parkinson disease by maintaining the
physical fitness and health of the patients. This study aimed to investigate the effect of 8 weeks of Otago
exercise on selected walking factors in patients with Parkinson disease.

[VETEEE This quasi-experimental study was performed on the experimental and control groups with a
pretest-posttest design. The statistical population of the present study comprised all patients with Par-
kinson disease (with at least stage three on the Hoehn and Yahr intensity scale) referred to the neurolo-
gist offices with an age range of 55-75 years. The subjects were randomly divided into groups of Otago
exercises (n=16, with MeanzSD age: 63.0+6.4 years, MeantSD weight: 65.745.2 kg, and mean height
1.74+0.07 m) and control (n=16; with Mean+SD age: 63.4+5.7 years, MeanzSD weight: 64.1+5.9 kg, and
Mean1SD height: 1.72+0.09 m). Eight weeks of Otago exercise was performed three times a week for 60
minutes at each session. A motion analysis system consisting of 8 cameras and 2 force plates was used
to record selected walking factors, including step length, step width, and knee joint extension changes.
The paired t test was used to compare each group in the pretest and posttest, and analysis of covariance
(ANCOVA) was used to compare between groups.

ST The results showed significant differences in the step length, step width, and knee extension
changes in patients with Parkinson disease between the experimental and control groups (P<0.001).
Also, the results showed that patients with Parkinson disease had longer step length, shorter step width,
and greater knee extension in both legs after Otago exercise.
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Introduction

arkinson disease (PD) is one of the most

common diseases of the nervous system,

often develops between the ages of 50 and

60 years due to the dysfunction of several

interconnected brain circuits. Parkinson dis-
ease gradually destroys substantia nigra cells and even-
tually reduces the neurotransmitter dopamine, which is
the main cause of this disease. Slowness of movement,
tremors, muscle stiffness, instability and imbalance, sleep
disorders, autonomic disorders, anxiety, and depression
are the most important symptoms of this disease.

As the disease progresses, walking, changing direction,
and maintaining balance are increasingly impaired and af-
fect a person’s quality of life. These symptoms increase the
risk of falls and related complications, including hospital-
ization due to musculoskeletal injuries. The Otago exercise
includes a set of balance and lower extremity strengthening
exercises designed to prevent falls. However, few studies
have been conducted on the effect of the Otago exercise
on selected gait and posture factors in people with Parkin-
son disease. This study aimed to evaluate the effect of 8
weeks of Otago exercise on step length and width as well
as changes in the extension of the knee joint at the end of
the gait phase in patients with Parkinson disease.

Materials and Method

This research was quasi-experimental with a pretest-
posttest design and a control group. The statistical popu-
lation of the present study comprised PD patients with at
least stage three on the Hoehn and Yahr scale, referred to
the neurologist offices with an age range of 55-75 years.
Accordingly, with a confidence interval of 0.95, test power
of 0.70, and effect size of 0.80, 28 subjects were required
to participate in the study, each of the research groups of
at least 14 subjects. Finally, we recruited 16 subjects in
each group. The subjects were randomly divided into the
Otago exercise group (16 people: 14 men and 2 women)
and the control group (16 people: 8 men and 8 women).

In this study, disease severity was measured using the
Hoehn and Yahr scale, which is a valid indicator of PD se-
verity. Based on this index, patients are classified into five
stages: stage one) signs of disease on one side of the body;
stage two) signs of bilateral disease without disturbance
in the axial position of the body; stage three) signs of
disease on both sides of mild to moderate, postural insta-
bility but physically independent; stage four) severe dis-
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ability, unable to stand and walk without assistance; and
stage 5) incapable of standing and walking, need nursing
care, confined to a wheelchair. The inclusion criteria were
as follows: Parkinson disease with gait disorders, being
in the age range of 55 to 75 years, the normal range of
body mass index (18.5 to 24 kg/m?), being in stage 3 of
the Hoehn and Yahr scale, no cognitive impairment, no
stroke and peripheral neuropathy, and no dependence on
assistive devices while walking. Also, absence from more
than three sessions, dissatisfaction with cooperation, and
cardiovascular disorders during the training period were
considered exclusion criteria.

After obtaining the consent form and determining the
sample, the necessary coordination was made with the pa-
tients to attend the desired location, and the consent and
personal information forms were provided to them. The
experimental group did Otago exercises at home for 8
weeks, 3 times a week, 60 minutes for each session. Indi-
viduals in the control group received only medication and
adhered to meals and lifestyle modifications, including
proper ergonomics in daily activities. In the present study,
three variables of knee extension at the end of the swing
phase, step length, and step width were evaluated using
the motion analysis system. To examine the gait factors,
the motion analysis system with 8 cameras (Oqus5 Mod-
el, Qualisys co., Sweden) and two force plates (AA9260
and 9285BA models with 30-30 cm and 40-60 cm dimen-
sions, respectively; Kistler co., Switzerland) were used.
Twenty-four light-reflecting markers were placed on the
landmarks of the subjects’ pelvis and lower limbs based
on Helen Hayes set. The frequency of the cameras was
250 Hz, and the force plates were 1000 Hz. Due to the
effect of heat and cold on patients’ performance, the ambi-
ent temperature was frequently monitored by the air con-
ditioning system.

Results

The results showed that before and after participating in
the Otago exercise course, a significant increase was ob-
tained in the mean step length of the experimental group
(P<0.001). Also, the paired t test results showed no sig-
nificant difference between the mean step lengths in the
control group in the pretest and posttest (P<0.001). Also,
the results showed a significant difference between the
experimental and control groups in the step width variable
of people with Parkinson disease (P<0.001). It was found
that after the Otago exercise in the experimental group,
the mean step width was lower than in the control group.
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The results showed no significant difference between
the mean changes of right knee extension when the right
and left heels contact in the control group before and af-
ter the test (P<0.001). However, right knee extension was
improved after the 8 weeks of Otago exercise in the ex-
perimental group.

Conclusion

Proper physical activity and exercise can positively
affect the health of the elderly community with Parkin-
son disease. Since older people are important members
of society, budget-friendly (and even free) and strength
training exercises are essential for Parkinson patients. The
findings showed significant improvement in selected gait
factors, including step length, step width, and knee exten-
sion in patients with PD.
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