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ABSTRACT

The present study investigated the effects of physical therapy treatment
on gait initiation in patients with Parkinson’s disease (PD). Thirteen patients
with PD were randomized into a treatment (n = 7) and control (n = 6) group.
Participants were assessed for their severity level, using the Modified Hoehn
and Yahr scale, and motor evaluation, using the Unified Parkinson’s Disease
Rating Scale (UPDRS), items III and IV. At pre- and post-assessments, gait
initiation was assessed using a gait mat, synchronized with a video camera.
The treatment group received a physical therapy training program based on
the TrainingBIG™ technique and task-specific concepts, three times per week
for four weeks. The control group received no physical therapy treatment.
From analysis of the pre- and post-assessment variables, only the treatment
group showed a significant decrease in preparatory phase time (p = 0.043)
and increase in step length (p = 0.018). In addition, the treatment group had a
significant increase in step length (p =.022) at post-assessment when compared
to the control group. The present findings demonstrated that physical therapy
treatment would be beneficial for patients with PD experiencing gait initiation
problems.
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INTRODUCTION

Parkinson’s disease (PD) is a movement disorder disease, commonly found
in the elderly (Guttman et al., 2003). Four clinical features of signs and symptoms
are resting tremor, rigidity, bradykinesia and postural instability (Jankovic and
Tolosa, 2007). In addition, patients with PD may have abnormalities in speaking,
writing, facial expression, gait, posture and eyeball movement as well as in the
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autonomic nervous system and mental and emotional states (Jankovic and Tolosa,
2007). A previous study described postural control and balance impairment in
patients with PD as a deficit in equilibrium response that affects the abilities of
movement initiation, termination and turning (Morris, 2000). Gait initiation, the
transitional state between standing and walking, is one of the functional tasks
involved in locomotor performance. It is a common skill for changing direction,
requiring postural control and balance between static and dynamic movements
(Hass et al., 2005). Previous findings suggested that the anticipatory postural
adjustment deficit led to delay in stepping initiation (Halliday et al., 1998; Hass
et al., 2005). Gait in patients with PD are characterized by an increase in cadence
but a decrease in step length, step width and gait velocity (Halliday et al., 1998).

Prior to the discovery of L-dopa therapy, physical therapy played a
crucial role in patients with PD, helping to control and alleviate disease symptoms
(Morris, 2000). Many studies (Baatile et al., 2000; de Goede et al., 2001; Hirsch et
al., 2003) have demonstrated that medication and physical therapy in combination
were more fruitful than medication alone in patients with PD. Several treatment
techniques and concepts have been used for improving performance in patients
with PD (Schenkman et al., 1998; de Goede et al., 2001; Scandalis et al., 2001).
The task-specific principle is a popular technique frequently used for improving
individual performance in patients with PD and other neurological conditions
(Schenkman et al., 1998; Scandalis et al., 2001; Sidaway et al., 2006). A novel
technique, TrainingBIG™ provides standardized behavioral intervention for motor
system recovery in patients with PD (Farley and Koshland, 2005). This training
is based on multiple repetitions, intensity and complexity. The cornerstone of the
principle is derived from a speech therapy treatment — the Lee Silverman Voice
Treatment™ (LSVT™) (Farley and Koshland, 2005).

However, evidence for the efficacy of physical therapy treatment on gait
initiation in patients with PD remains limited. The present study therefore investi-
gated the effects of physical therapy treatment on gait initiation characteristics in
patients with PD based on the TrainingBIG™ technique and task-specific concepts.

MATERIALS AND METHODS

Participants

Thirteen participants diagnosed with idiopathic PD voluntarily participated
in the study. They were recruited from the Movement Disorder Clinic, Siriraj
Hospital, Bangkok, Thailand. The selected participants met the following study-
inclusion criteria:

» Taking PD medication for at least one month, with no signs of the
wearing-off phenomena.

* Not clinically diagnosed with dementia or musculoskeletal conditions
that might interfere with test performance.

* Modified Hoehn and Yahr Stages scores of 2.5.

* Able to walk independently without using an assistive device and able
to follow commands and instructions.
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In addition, during the study period, the participants did not attend any
other exercise programs.

Participants were randomly allocated into a treatment (n = 7) and control
(n = 6) group. Six males and one female participated in the treatment group
and five males and one female participated in the control group. The mean age
of the treatment and control groups was 67.7 + 5.0 years and 68.8 + 5.5 years,
respectively. PD onset of both groups was similar (5.3 + 2.1 years for the treat-
ment group and 4.7 + 4.0 years for the control group). The UPDRS score items
IIT and IV in the treatment and the control groups were 21.4 + 10.6 scores and
19.0 £ 3.2 scores, respectively. Average number of freezing during walking over
the one-week period prior to participating in the study for the treatment and the
control groups was 2.6 + 0.8 times/day and 2.3 + 0.8 times/day, respectively.
The Ethical Committee of the University Institutional Review Board at Mahidol
University approved this study.

Gait characteristics were tested before training and after the 4-week treatment
period, for both the treatment and control groups. For gait initiation assessment,
participants stood at approximately the middle part of the walkway (The Zebris
Force Distribution Measurement-System-Gait Analysis), synchronized with a video
camera. The video camera was placed perpendicular to the right side of participants
and a light signal was placed in front of the participants. Participants initiated
their step with the right leg and walked through the end of the walkway with the
instruction, “Start walking after seeing the light signal and continue walking to
the end of walkway”. Gait initiation time and step length were averaged from
three walking trials.

The treatment group received an exercise program based on the Training-
BIG™ technique and task-specific concepts three times per week for four weeks
with a physical therapist. The exercise protocol was composed of: a breathing
exercise and chest mobilization; a stretching exercise; and training of alternative
arm swing, balance, gait initiation and walking. Participants performed the exer-
cises in the same series and at approximately the same time of day. Both groups
continued their medical treatment with a neurological specialist.

Statistical analysis

Given the small number of patients with PD meeting the inclusion criteria,
the Mann-Whitney U test was used to compare the variables between the treatment
and control groups and the Wilcoxon Signed-Rank test was used to compare the
variables between pre- and post-assessments. All data were analyzed using SPSS
version 18.0, S/N 5082368 NY, US. The statistical significance level was set at
p-value less than 0.05.

RESULTS
Within group comparison
Table 1 shows the comparisons of gait initiation times (preparatory phase
time and stepping phase time) and step length between pre- and post-assessments
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in the treatment and control groups. Significant differences of the preparatory
phase time and step length were found between pre- and post-assessments in the
treatment group (p = 0.043 and p = 0.018, respectively), but not in the control
group (p = 0.345 and p = 0.249, respectively). There was no significant differ-
ence of the stepping phase time between pre- and post-assessments in either the
treatment group (p = 1.000) or the control group (p = 0.917).

Table 1. Comparisons of gait initiation times and step length between pre- and
post-assessments in the treatment and the control groups.

Treatment group Control group
Variables
Pre- Post- p-value? Pre- Post- p-value?
Preparatory phase (sec) | 0.77 + 0.28 0.64 +£0.13 0.043* 0.67 £0.17 0.73 +£0.25 0.345
Stepping phase (sec) 0.74 £ 0.14 0.73£0.13 1.000 0.69 £ 0.10 0.66 + 0.10 0.917
Step length (cm) 38.67 £ 11.47 | 52.48 + 11.39 0.018* 36.56 £5.50 | 37.19 +7.30 0.249

Note: @ = p-value Wilcoxon Signed-Rank test. * = significant difference (p-value < 0.05).

Between groups comparison

Table 2 shows the comparisons of gait initiation times (preparatory phase
and stepping phase times) and step length between the treatment and the control
groups at pre- and post-assessments. At pre-assessment, no significant differences
of the gait initiation time and step length were found between the treatment and
control groups. At post-assessment, only the step length demonstrated significant
difference (p = 0.022) between the treatment and control groups.

Table 2. Comparisons of gait initiation times and step length between the treat-
ment and the control groups at pre- and post-assessments.

Pre-assessment Post-assessment
Variables
Treatment Control p-value? Treatment Control p-value?
Preparatory phase (sec) 0.77 £ 0.28 0.67 £0.17 0.617 0.64 £0.13 0.73+0.25 0.568
Stepping phase (sec) 0.74 £0.14 0.69 +0.10 0.567 0.73+£0.13 0.66 +0.10 0.283
Step length (cm) 38.67 + 11.47 | 36.56 + 5.50 0.830 52.48 £ 11.39 37.19 £ 7.30 0.022*

Note: @ = p-value Mann-Whitney U test. * = significant difference (p-value < 0.05).

DISCUSSION

Significant improvement of the preparatory phase time was found only in
the treatment group at post-assessment. Several factors may explain this find-
ing. First, the stretching exercises that included the upper trunk, lower trunk,
hip flexors and ankle plantarflexors may facilitate the changes of strategy during
gait initiation. This is supported by a previous study (Kerrigan et al., 2003) that
found that stretching of the hip flexors and plantarflexors improved walking speed
and suggested that stretching of the hip flexors might improve muscle flexibility
and balance in the elderly. In addition, stretching exercises may reduce freezing
of the gait, resulting in improved gait initiation time (Schenkman et al., 1998;
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Morris, 2000). Second, the TrainingBIG™ concept used in the study may assist
the patients to correct their movement pattern through new programming in the
brain, improving movement calibration and developing neural plasticity (Farley
and Koshland, 2005; Farley et al., 2008). Third, gait initiation recognition could
be improved by task specificity, which was trained using auditory cues. This
specific training resulted in patients learning and memorizing their movements
(Shumway-Cook and Woollacott, 2001; Ford et al., 2007).

Unlike the preparatory phase time development, the treatment group dem-
onstrated no improvement of the stepping phase time after training. This may
come from different regulatory mechanisms in the brain. The preparatory phase
time involves anticipatory postural adjustment (Hass et al., 2005; Rocchi et al.,
2006) and postural correction during movement, which requires controlling the
center of gravity within the base of support (Henriksson and Hirschfeld, 2005;
Rocchi et al., 2006). In contrast, the stepping phase time or the executive move-
ment time, occurs after the preparatory period to the end of movement and relies
on commands from the brain to maintain the stability accompanying executive
movement (Hass et al., 2005; Rocchi et al., 2006). During this period, it is very
difficult to control both stability and mobility simultaneously for gait function,
especially in patients with PD.

The treatment group increased step length over the control group at post-as-
sessment. This corresponds to previous studies (Morris, 2000; de Goede et al., 2001;
Sidaway et al., 2006). Improvement of step length in patients with PD may
be due to the visual cues’ effect (Sidaway et al., 2006). Visual cues provide
external cues, which stimulate and reprogram movement. The effect of visual cues
during gait training demonstrated that it improved step length, gait speed and the
joint angles of lower extremity (Sidaway et al., 2006). Moreover, the improvement
in step length may result from the TrainingBIG™ concept, which assisted in the
quality of movement by increasing movement amplitude. The patients with PD
were trained to focus on movement bigness and learned how to use more effort
to initiate their gait (Farley and Koshland, 2005). In addition, stretching exercises
for the trunk and lower extremity muscles may assist the muscles to prompt and
increase flexibility, acting as a strategy to generate longer step length during gait
initiation (Schenkman et al., 2000; Kerrigan et al., 2003).

CONCLUSION

This study found improved gait initiation after physical therapy treatment
in patients with PD. Thus, the exercise program is recommended for patients with
PD to increase their gait initiation performance and may assist in the preven-
tion of freezing characteristics and the risk of falling. The exercise program was
designed so that the patients, with the help of relatives, could continue the program
on their own. Continuous exercise, specific physical therapy treatment and other
medical treatment remain critical components in the care of patients with PD.
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Assessment of the treatment effect in the follow-up period and collecting
data in other severity stages of the PD population should be carried out in future
research.
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