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CHAPTER I 
 

INTRODUCTION 

Background and Rationales  

 Parkinson’s disease (PD) is one of the most common neurodegenerative 

disease, with a prevalence of 1% of people over 60 years of age. The risk of developing 

PD increases with age. Ten percent of patients become symptomatic before the age of 

40, 30% before 50, and 40% between 50 and 60 years (Reuter and Engelhardt, 2003). 

 PD is a slowly progressive disease of later life. It results from degeneration             

of dopaminergic cells in the substantia nigra, a region in the basal ganglia. Progressive 

loss of dopaminergic cells is associated with normal aging but seems to be accelerated      

in patients with PD. The reason for the degeneration of dopaminergic cells is still 

unknown. The function of the basal ganglia is involved the movement control, motor 

learning, planning and motivation. The primary clinical features of PD are motor 

symptoms such as bradykinesia, rigidity, postural instability and tremor (Reuter and 

Engelhardt, 2003).  

In the early stages, many of the symptoms of PD can be controlled by 

medication, levodopa and other forms of anti-Parkinson medication can be very effective 

for treating hypokinesia, tremor and rigidity. When coupled with interventions promoting 

physical activity and continued participation in societal roles, the person with newly 

diagnosed PD can experience very little disturbance to movement and function (Morris 

et al., 2000, 2005). 

In the later stages of disease progression, postural instability compounds the 

stiffness, slowness and falls are common. Parkinsonian medications typically have little 

impact on postural instability and physiotherapists play a major role in teaching the 

person how to prevent loss of balance and falls at this stage (Morris et al., 2005). 

Although pharmacological interventions can slow the progression of this disease, 
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medications tend to become ineffective over a period of time, and appropriate physical 

therapy intervention may be necessary throughout the stages of this disease (Cutson et 

al., 1995). 

Gait disturbances are among the primary symptoms of PD, gait pattern 

characterized by hesitant, shuffling steps that are short and quick, that can lead to falls. 

The resulting fear of falls can lead to decreased activity and further loss of 

independence (Cutson et al., 1995).  When people with PD walked a short distance, 

they typically show reduced velocity of walking associated with reduced stride length 

and a compensatory increase in cadence. These abnormalities are thought to be 

because of hypokinesia, that is, reduced speed and amplitude of movement, which is a 

major motor impairment observed in PD (Hayashi et al., 1997, Canning et al., 2006). 

The effects of physical training on motor performance in PD has been studied by 

several researchers in recent years: most of them reported positive results on some 

motor tasks, such as gait, bradykinesia, rigidity and transfer, so that the effectiveness of 

motor training on these aspects is generally accepted. Gait training delays the 

development of postural instability and subsequently improves gait ability in the long-

term. Therefore, most researchers supported the specific training of gait in patients as 

an important component among the treatment to improve gait ability. 

Task-specific gait and step training resulted in a reduction in falls and 

improvement in gait speed and dynamic balance in individuals with postural instability 

gait difficulty pre-dominant Parkinson disease and moderate disease symptoms (Protas 

et al., 2005). Stepping is a commonly executed protective strategy for maintain balance 

in the everyday environment. Step may be initiated voluntarily to guard against a fall, or 

induced reactively in response to external challenges to balance (Reuter and 

Engelhardt, 2003). 
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Therefore, most researchers supported the specific training of exercise with 

external cue in patients as an important component among the treatment modalities          

to improve gait ability. Transverse line visual cues are associated with longer steps, 

greater push-off force and higher velocity in gait initiation in people with Parkinson 

disease. And it improved gait initiation time, the length of steps and the magnitude of 

push-off force and overall velocity in people with Parkinson disease. (Jiang and Norman, 

2006) 

Previous studies have found ascending and descending steps relatively easy 

because the stair act as visual cue that drive motor performance (Morris, 2006). 

From the literature review, there is no literature study of effectiveness of stair-

walking training in Parkinson’s patients. The main aim of the present study is to 

investigate the effect of step initiation time, walking speed, step length and step 

frequency post     stair-walking training in Parkinson’s patients. The outcome of this 

study is expected to be useful for gait ability improvement in Parkinson’s patients. 
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Objectives 

To investigate the effect of stair-walking training on the changes of gait ability         

in Parkinson patients 

Research Question 

1. Does the stair-walking training has the changes of gait ability in Parkinson 

patients? 

2. Dose the gait ability in stair-walking training differ from overground walking 

training? 

Scope of research 

The study is an experimental research design which Parkinson patients within 

stage 2-3 of the Modified Hoehn and Yahr disability scales participated as subjects. 

The study approval was obtained form the University Ethics Committee. Written 

inform consent was obtained from each subject before the experiment started.                 

On attendance, subjects were given a briefing on the experimental procedure and risk 

involved, and reminded of their right to withdraw at any time. 

Limitation 

The number of subjects is small since time limitation of master of science 

curriculum. 
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Operational Definition 

1. Parkinson’s disease is defined as idiopathic Parkinson’s patient, which 

refers to the symptom of tremor, rigidity, bradykinesia and postural instability. 

2. Modified Hoehn and Yahr is defined as a commonly used system for 

describing how the symptoms of Parkinson's disease progress. The scale allocates 

stages from 1 to 5 to indicate the relative level of disability. In this study focused on 

Parkinson’s patient among the stage 2-3 of the modified Hoehn and Yahr. 

3. Stair-walking training is defined as walking training up – down on Corner 

exercise staircase. Stair arrangement: three 15 cm. higher steps on a side, eight 10 cm. 

higher steps on other side. Steps are 60 cm. wide and 22 cm. deep. Fitted with two 

sides of handrails. 

4. Gait ability is defined as measurement of ability of gait. In this study used 

step initiation time, walking speed, step length and step frequency in walking at        

self-adapted walking speed on 10-meters walkway. 

Expected Benefits and Application 

1. Providing the beneficial information of stair-walking training in patients with 

PD, which may be recommended as can be used to improve gait ability in Parkinson 

rehabilitation program. 

2. Providing the preliminary data for further research. 

 

 

 

 



CHAPTER II 
 

REVIEW OF THE LITERATURES 

Historical Background of PD 

 Parkinson’s disease (PD) was named after James Parkinson originally describing 

the disease in classic article untitled “Essay on the Shaking Palsy”. The cardinal 

manifestations of PD based on the examination and observation of six patients including 

tremor, stooped position, propulsive gait and difficulty in initiating movement   

(Parkinson, 1817). To date, the cardinal features of PD include resting tremor, 

bradykinesia, rigidity   and postural instability. 

 PD is a progressively neurodegenerative brain disease. Its onset progresses 

insidiously, relentlessly and affects multiple neuronal systems of the central nervous 

system. The causes are often unknown, but anatomical evidence indicates deficiency       

of the neurotransmitter dopamine in the basal ganglia (Schenkman and Bulter, 1989). 

Functional Anatomy and Connection of Basal Ganglia  

 Basal ganglia are another accessory motor system. Anatomically, they are 

located mainly lateral to the thalamus, occupying a large portion of the deep regions of 

both cerebral hemisphere. Basal ganglia consist of caudate nucleus, putamen, globus 

pallidus, subthalamic nucleus and substantia nigra. The caudate nucleus and putamen 

are considered the striatum. The globus pallidus or pallidum is divided into two 

segments including the external (GPe) and internal segment (GPi). Substanis nigra,       

a pigmented dopamine rich nucleus, is also divided into segments comprising 

substania nigra par compacta and par reticulate. 
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Basal ganglia form extensive interconnections with the cortex and the thalamus 

referred as basal ganglia-thalamocortical circuits. Therefore, the primary function of 

basal ganglia is believed to indirectly aid the motor cortex in planning and generating 

motor commands via the sensorimotor cortex. The basal ganglia also play a role in 

cognitive and affective behavior (Horak et al., 1996, Gentilucci and Negrotti, 2002). 

There are at least five basal ganglia-thalamocortical circuits, which link cerebral 

cortex, basal ganglia and thalamus as motor loop. Motor loop or subcortical feedback 

loop controls locomotor function. The motor circuit forms motor and somatosensory 

areas of the cortex. This circuit connects the restricted portion of the basal ganglia, 

thalamus and the output back to the premotor cortex, supplementary motor cortex of the 

frontal lobe (Dawson, 2000). The motor circuit is not only focused on the precentral 

motor fields but also oculomotor circuit and limbic circuit. According to this function, 

basal ganglia are capable of concurrent participation in separate functions including 

skeletomotor, oculomotor, cognitive and limbic process as a parallel structure of the 

individual basal ganglia thalamocortical circuitry (Alexander and Crutcher, 1990). 

 Theoretically in primary feedback loop, input from all areas of the cortex project 

to the striatum by glutamate mediated pathway. The striatum send GABAergic or 

substance P inhibitory projections to internal segment of the globus pallidus (GPi) and 

substantia nigra par reticulate (SNr), which two outputs project to cortex via thalamus. 

Activity in the striatal neurons subserving this pathway is enhanced by dopaminergic 

input from the substantia nigra par compacta (SNc). This pathway is believed to serve 

for facilitating motor programs (Anne et al., 2002). Additional two pathway, the putamen 

first receives dopaminergic projection from the SNc forming the nigrostriatal tract.      

The major inhibitory output of the putamen projects to GPe by both GABA and 

enkephalin. The excitatory subthalamic nucleus (STN) then drives the SNr and GPi to 

inhibit the thalamus. Second, the STN can also be activated directly by the cortex to SNr 

and GPi, It is hypothesized that it is used to suppress inappropriate motor behaviors. 
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Moreover, the association loop is one of the dopaminergic nigrostriate pathways. 

The association loop is responsible for cognition, memory, behavior, oculomotor and 

limbic processes by involving caudate nucleus. The caudate nucleus receives 

dopaminergic fibers from SNc via thalamus indirectly connects to the association cortex 

such as the frontal, parietal and occipital lobe (Kato et al., 2002). 

 Interestingly, the role of the dopamine in basal ganglia appears to be complex. 

There is a recent evidence that dopamine modulated cortical networks subserving two 

distinct mechanisms. The nigrostriatal projections facilitate motor function indirectly via 

thalamic projection to motor cortices, whereas the mesocortical dopaminergic system 

facilitates working memory function via direct inputs to prefrontal cortex (Mattay et al., 

2002). 

 In summary, the basal ganglia play an important role in planning and controlling    

in correct execution. The major input from the cerebral cortex to striatum is mediated by 

the neurotransmitter glutamate (Glu). The neurotransmitter dopamine has an important 

role     in controlling direct and indirect pathway of motor circuits of basal ganglia. There 

are two pathways associated with this dopamine transmitter. One is a direct pathway 

from putamen to GPi/SNr using GABAergic and substance P. The other one is an 

indirect pathway from putamen to GPi/SNr via GPe and STN mediated by GABA or 

enkephalinergic neurons.   The activation of direct pathway is associated with facilitating 

movement while activation   of indirect pathway suppresses movement (Figure 2.1, 

(Alexander and Crutcher, 1990)).  
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Figure 2.1 Schemic diagram of the circuitry and neurotransmitters of the basal 

ganglia-thalamocortical circuitry, indicating the parallel ‘direct’ and ‘indirect’ pathways 

from the striatum to the basal ganglia output nuclei. Inhibitory neurons are shown as 

filled symbols, excitatory neurons as open symbols. 

 Abbreviations: DA, dopamine; enk, enkephalin; GABA, γ-aminobutyric acid; 

GPe, external segment of globus pallidus; GPi, internal segment of globus pallidus;   

glu, glutamate; PPN, pedunculopontine nucleus; SNc, substantia nigra pars compacta; 

SNr, substantia nigra pars reticula; subst P, substance P; STN, subthalamic nucleus; 

Tha, thalamus (Alexander and Crutcher, 1990) 
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The Connection of Basal Ganglia in PD 

 Dopamine deficiency in PD leads to functional changes in striato-pallidus 

circuits. The loss of nigrostriatal dopaminergic activity reduces activation of neuron in 

the direct pathway and reduces the normal inhibition of neuron in the indirect pathway. 

In direct pathway, there is a decreased activation of dopaminergic neurons leading to 

reduced inhibition of the GPi and SNr, consequently STN reinforcing the hyperactivity in 

GPi/SNr. In contrast, there is a disinhibition of striatal neurons in the indirect pathway 

resulting in decreased activity in the GPe and disinhibition of the STN, thereby over-

excitation of GPi and SNr (Obeso et al., 2000). 

 In conclusion, the result of dopamine is increased excitation of the GPi/SNr 

neurons via the indirect pathway and decreased inhibition via the direct pathway.      

This leads to increased output from the GPi/SNr that exceed inhibition of brainstem and 

thalamo-cortical neurons resulting in development of parkinsonian features. (Figure 2.2) 

 Additionally, study of decerebrated cats by Takakusaki et al (2003). suggested 

that the lateral and medial parts of the SNr afferent to the mesopontine tegmental area of 

the brainstem which are modulated by GABAergic nigrotegmental projections 

contributed to locomotion and postural muscle tone regulation. The GABAergic 

projection from the medial SNr to the mesopontine tegmentum controls the locomotor 

pattern and that lateral SNr to the pedunculopontine tegmental nucleus (PPN) as the 

muscle-tone inhibition region determines the level of muscle tone. It seems that 

locomotion and muscle tone can be independently controlled by the separated 

nigrotegmentral projections. This hypothesis may assist in understanding of the 

mechanisms of motor disturbances in PD. An increased in SNr inhibition, together with a 

decreased in cortical excitation of the PPN may increase the level of muscle tone. 

Similarly, an excessive inhibition of the MLR and a decreased in cortical excitation of the 

brainstem may elicit gait failure (Takakusaki et al., 2003). 
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 Figure 2.2 The model of basal ganglia circuitry in the parkinsonian state.     

Black arrows represent inhibitory projections and white arrows represent 

excitatory projections. The thickness of the arrow represents the degree of functional 

activity of the projection (Obeso et al., 2000). 
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Clinical Manifestations of Parkinson and Parkinsonism 

The four main motor symptoms of PD are resting tremor, bradykinesia, rigidity 

and postural instability. Gait difficulty also is discussed as a separate major motor 

symptom of PD, although the origin of gait difficulty lies in the other cardinal features 

(Dewey RB, 2000). Generally, the presence of resting tremor in addition to one of the 

other symptoms or the presence of the other three symptoms in the absence of resting 

tremor, will indicate the clinical diagnosis of PD. 

Resting tremor  
 Resting tremor is an alternately rhythmic activity in antagonist muscles presented 

79% to 90% in clinical series (Gelb et al., 1999).  A frequency of the resting tremor         

is approximately 3-7 cycles/sec (Hz), which causes a typical action of the thumb and 

fingers know as pill rolling. Typically, the resting tremor is more prominent at rest, and 

may present during action but disappears during deep sleep. The tremor tends to begin 

in one finger and hand and spreading over time to involve the whole arm, the 

contralateral side or the ipsilateral leg. However, the side with the initial symptoms is 

usually more severely affected and the tremor remains asymmetric throughout the 

course of the disease. Amplitude will vary, and will become more pronounced when the 

patient is under stress (Gabriel Hou and Lai, 2008). In addition, tremor can also affect 

the chin, lip, tongue and neck (Gelb et al., 1999, Dawson, 2000). It has been suggested 

that tremor is due to an altered firing rate      of ventral intermediate nucleus (VIM) of the 

thalamus (Morris, 2000, Lozano and Carella, 2002). 

Rigidity 

Rigidity or muscle stiffness can be detected by slow passive movement 

throughout the entire range of motion of the affected joint that can be felt degree of 

resistance of both extensor and flexor muscles. The resistance is either cogwheel or 

lead pipe. The cogwheel phenomenon is felt as a fluctuating resistance with tremor 

bursts. Lead pipe rigidity is defined as continuous resistance throughout the range       
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of movement and is felt when passively stretching muscles around a joint in a relaxed 

subject. As with tremor, rigidity usually begins unilaterally and may ultimately spread to 

involve the contralateral side (Dawson, 2000, Guttman et al., 2003). Rigidity may result 

from abnormal activation of long-latency stretch reflexes coupled with an increase in 

central reflex gain (Burke et al., 1977) and peripheral mechanical proportion of muscle 

(Dietz, 1997). 

Rigidity also causes stooped posture and forward shift of the center of gravity 

(propulsion), resulting in postural instability. Patients also manifest flexed limbs and 

decreased arm swing when walking (Stanley and Protas, 2008). 

Bradykinesia  

Bradykinesia is used to described the overall slowness of voluntary movement,  

if often used interchangeably with hypokinesia (poverty of movement) and akinesia 

(absense of movement) (Jankovid J, 2003). Characteristic is an inability to initiate and 

intently perform movement and also affect all types of movement especially complex 

movements (Kutukcu et al., 1998, Kutukcu et al., 1999). These may contribute to 

develop a stooped posture, slow voluntary movement, decrease arm swing associated 

with shuffling gait, decrease facial movement (hypominia) resulting in drooling, change 

in speech (hypophonia). Moreover, these symptoms result in difficulty performing 

everyday functions, such as getting dressed, doing household chores and rising from 

chairs or bed. Writing may become micrographic, with a progressively smaller character 

size as the person continues to write (Koller, 1992).  

There is hypothesis that bradykinesia results from disruption of the 

neurotransmitters used in the neural projections from the internal globus pallidus to the 

supplementary motor area, the premotor and motor area (Brotchie et al., 

1991,Cunnington et al., 1995). This consequence may result in hypoactivity in thalamo-

cortical execution (Valls-Sole J and Valldeoriola, 2002). 
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Postural instability and gait disorder 

Impairment of postural stability or balance is a major functional problem for 

persons with Parkinson’s disease especially advanced stage according to the defining 

feature of stage 3-4 disease on the Hoehn and Yahr scale.  

Postural instability is likely to be the combined effect of rigidity and bradykinesia 

and generally occurs in patients with more advanced PD. It is mainly due to the loss of 

postural reflexes, which causes difficulties in positional adjustment. The patient’s trunk is 

flexed to the stooped posture, and he or she presents with shuffling gait. The patient 

with PD tends to walk more quickly due to involuntary propulsion, and he or she may 

take smaller and faster steps (festination) and fall forward as a result. In addition, PD 

patients frequently have freezing gait, or sudden inability and hesitancy in moving their 

legs. Freezing is most often seen in gait initiation and on turns. Once gait is initiated, the 

patient can walk more naturally, as if thewed. Patients with freezing gait have particular 

difficulty walking through narrow passages or reaching a destination (such as a chair) 

before sitting down. Falls can easily occur during these freezing episodes. Due to PD 

patients frequently fail to extend their arms to protect themselves; clinicians depend 

upon clinical test to estimate falling risks. The clinical may examine a patient’s ability to 

balance by performing the pull test from behind. This test examines the patient’s 

response to a sudden, strong posterior displacement produced by a pull on the 

shoulder while the patient is erect with eyes open and feet slightly apart. The patient is 

prepared and can practice prior to the test; however, patients with more severe PD may 

fall if not caught by the examiner (Stanley and Protas, 2008). 

These symptoms resulting from postural instability are unfortunately relatively 

resistant to pharmacological treatment. Patients may require physical therapy or rely on 

walking aids (Stanley and Protas, 2008). 
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Atpical parkinsonism disorders or parkinsonian syndromes occur from a known 

cause. Clinical signs of many parkinsonism syndromes consist of resting tremor, 

akinesia, rigidity, postural instability and gait abnormalities, as well as other neurologic 

abnormalities, e.g. supranuclear gaze palsy, cerebellar ataxia, autonomic dysfunction, 

dementia or hallucination. These parkinsonian diorders poorly response to levodopa 

(Stacy and Jankovic, 1992, Litvan, 1998). Secondary parkinsonism is one form of 

parkinsonism resulting from injury, infections, tumor or stroke, metabolic derangement, 

drug and toxins. Furthermore, parkinsonism include hereditary neurodegenerative 

disease and multiple system degenerations (Stacy and Jankovic, 1992).  

The diagnosis of PD continues to be based on presenting signs and symptoms. 

To date, the cardinal signs of PD are rigidity, bradykinesia, tremor and postural 

instability. Other less common features include sensory phenomena, loss of smell, 

depression, dementia, sleep disturbance and autonomic nervous system dysfunction 

(Koller, 1992). 

The Modified Hoehn and Yahr Disability Scales  

 The Hoehn and Yahr staging scale based on the level of clinical disability.          

It consists of seven stages from mildly to severely disable. Stage 1 is unilateral 

involvement only, usually with minimal or no functional impairment. Stage 1.5 is unilateral 

involvement plus axial involvement. Stage 2 is bilateral or midline involvement without 

impairment of balance. Stage 2.5 is mild bilateral involvement, impairment of balance 

without recovery on pull test. Stage 3 is mild to moderate bilateral involvement and 

impairment of postural instability, first signs of impaired righting reflexes. Functionally 

the patient is somewhat restricted in activities but many have some work potential, 

depending on the type of employment. Patients are physically capable of leading 

independent lives. Stage 4 is fully developed, severely disabling disease: the patients is 

still able to walk and stand unassisted but is markedly incapacitated. Finally, stage 5 is 

confinement to bed or wheelchair unless aided (Hoehn and Yahr, 1967). 
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Treatment of PD 

Treatment of PD is symptomatic and individualized. Available therapeutic 

approaches include pharmacological, non-pharmacological and surgical procedures. 

No know medication is able cure PD, although the effect to arrest its progression has 

always been a major focus of its treatment.  

Pharmacological   

Development of pharmaceuticals for symptomatic relief is the main goal of PD 

therapies. Various classes of drugs are available for the treatment of PD include 

levodopa (carbidopa/levodopa), dopamine agonist, amantadine, catechol                      

C methyltransferase (COMT) inhibitors, selegiline and anticholinergics (Jellinger, 1987). 

Levodopa remains the most potent drug for treatment of PD and usually patients who 

are unresponsive to high doses of levodopa are unlikely to respond to other 

dopaminergic agents. Levodopa lessens rigidity, tremor and bradykinesia but its 

efficacy is limited by motor fluctuations, dyskinesia and neuropsychiatric complications 

(McRae et al., 2002). 

Dopamine agonists (bromocriptine, pergolide, pramipexole and ropinirole) are 

helpful in treatment of PD. Adverse effects of dopamine agonist consist of nausea and 

vomiting, orthostatic hypotension, sedation, headache, cardiac arrhythmia and 

psychosis. COMT inhibitors (entacapone and tolcapone) are used as adjunctive therapy 

to levodopa in treatment of PD. Administration of COMT inhibitors can decrease “off” 

time and increase “on” time in PD (Jellinger, 1987, Pellecchia et al., 2004).  

Anticholinergics (benzatropine, biperiden, trihexyphenidyl and procyclidine) are 

used for symptomatic treatment of tremor in patients with PD. It is thought that 

anticholinergics exert their effect by partially correcting the cholinergic excess that 

occurs in the relative dopamine deficiency of PD patients. Adverse effects include 

blurred vision, memory impairment, confusion, delirium, urinary retention and 

constipation (Schenkman et al, 1997). 
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The main medical treatment of PD aims at firstly, improvement of the 

dopaminergic motor symptoms or delay as long as possible the motor complications, 

secondary, amelioration of neuropsychiatric, cognitive and autonomic complaints and 

lastly, establishing therapies to slow or prevent disease progression (Djaldtti and 

Melamed, 2002). 

Non-pharmacological  
Non-pharmacological treatment included physical, occupational and speech therapies.  The 

patients with PD improve their physical performance and activities of daily living through exercise 

(Crizzle and Newhouse, 2006). Exercise is an activity that patients can perform together with 

pharmaceutical treatment to reduce complications from the pathology of the disease, thus enabling 

the patients to continue carting out their daily living activities and to reduce their dependence on 

others to maintain quality of life (Chen et al., 2005, Gabriel Hou and Lai, 2008).  

The goals of a training program must be attainable for the patients. The first aim 

of physical treatment is to keep the patient as functional as possible. Exercise treatment 

will not stop progress of PD, but it should prevent secondary complications such as loss 

of muscle strength, decrease of movement range with subsequent contractures, 

orthostatic hypotension, inactivity osteoporosis, and pneumonia. 

In the current, exercise program should emphasize safe and functional 

movements and ideally include strengthening, flexibility, endurance and balance 

activities. Numerous research studies have shown that physical therapy/exercise 

interventions positively impact movement problems experienced by PD patients (Stanley 

and Protas, 2008). Especially, gait training in Parkinson patients as an important 

component among the treatment            to improve gait ability. 

Many researcher studied exercises with visual cued to stimulate walking. After 

they have taken the first step, they tend to continue walking in short, quick steps, 

especially during the first steps. Thus, they should practice normal walking with straight 

back and longer steps. 
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Although antiparkinsonian medications improve gait, their effectiveness 

decreases progresses. Other forms of interventions have limited impact on gait and 

balance over time. Therefore, there is a need to explore alternative, rehabilitation 

interventions to improve gait and balance impairments (Protas et al., 2005). 

 

Gait pattern in Parkinson 

As a result of PD progressive disease, a number of clinical motor signs become 

apparent, including a gait that can be primarily characterized by hopokinesia and 

akinesia (Brunt et al., 2008).  

Hypokinesia refers to a slowness of gait characterized by loss of arm swing on 

one or both sides, slowing, especially after walking for a long time, shortened stride 

length and intermittent shuffle, tripping over objects (Pal et al., 2002) and decreased 

ground clearance. The term shuffling gait is often used to describe how patients with PD 

walk. The fear of falling may also contribute to the hypokinetic characteristics of PD gait.  

Akinesia is manifested in the inability of PD patients to initiate gait or in freezing 

during gait. Freezing, or sudden cessation of walking, usually occurs while turning or 

when confronted with environmental constraints such as a doorway or an approaching 

target (Brunt et al., 2008). Difficulties in gait initiation and changes in postural control are 

also problematic. Turning is difficult because it requires a series of gait initiations. 

Freezing and motor blocks, balance deficits, and frequent fells occur during latter 

stages of PD (Giladi N, 2002). 

When people with PD walk a short distance, they typically show reduced velocity 

of walking associated with reduced stride length and a compensatory increase in 

cadence. Patients with last stage, the effected individual demonstrates diminishing arm 

swing and an overall attitude of flexion when walking, with the head projecting 

abnormally anteriorly and the thoracic spine becoming kyphotic. The arms and legs 
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assume a flexed and adducted posture and the patient takes increasingly shorter steps. 

PD who have problems with balance tend to have problems with their first step, but after 

that they can have a series of quick, short steps and unable to suddenly stop walking; 

otherwise, they will easily fall down (Hayashi et al., 1997, Canning et al., 2006).  

Elderly persons with PD are characterized by poverty of movement, loss of 

muscular strength and endurance, and diminished functional capacity. The weakness 

may arise from various factors associated with the disease including inactivity arising 

from the basic disability as well as electrophysiologic changes in muscle activation 

involving alterations of the discharge patterns of muscle units during activation and 

coactivation of opposing muscle groups (Scandalis et al., 2001). 

Typically, when these patients become less confident in their coordination, many 

patients prefer to restrict their activity because of potential injury. This restricted activity 

results in muscular atrophy, similar to the condition of sedentary elderly individuals.    

The encouragement of such patients to perform various exercises and avoid the 

complication of muscle atrophy in addition to the underlying neurologic deficit is the 

rationale for physical rehabilitation methods in patients with PD (Scandalis et al., 2001). 

Even when people with PD are capable of walking at velocities comparable to healthy 

controls, they do not sustain this velocity over longer distances. Training that targets 

high velocities warrants investigations as a remediation technique (Canning et al., 2006). 

These abnormalities are thought to be because of hypokinesia, that is, reduced 

speed and amplitude of movement, which is a major motor impairment observed in PD 

(Hayashi et al., 1997, Canning et al., 2006). Therefore, improvements in walking speed 

and stride length are the primary goals of gait in therapy in patients with PD (Poel et al., 

2003). 
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Gait training in Parkinson  

Several researchers supported the gait training in Parkinson patients as an 

important component among the treatment to improve gait ability. Several authors 

reported increased gait ability; gait speeds, step length, step frequency after treadmill 

training or repetitive training of compensatory stepping in individuals with PD (Protas et 

al., 2005).  

Gait training with treadmill   
Treadmill training is widely used to enhance the gait performance of PD patient. Many 

studies have examined the effects of ambulation training on treadmill with no body weight support or 

with body weight support on gait and motor performance in PD.  

Miyai et al. (2002) investigated the effect of body-weight supported treadmill 

training (BWSTT) on gait and parkinsonian symptoms of PD in 24 patients with mild to 

moderate stage. In this 4-week crossover study, BWSTT produced greater improvement 

in motor performance compared with conventional physical therapy (PT), increasing 

stride length and gait speed, reducing step frequency and parkinsonian symptoms.      

A follow-up randomized controlled trail showed a long term effect of BWSTT on gait, 

beyond that of conventional PT which lasted for about 4 months.  

Pohl et al. (2003) examined the immediate effects of a single treadmill session in 

a crossover, 4 – consecutive - day trial in 17 patients with early PD. Their results suggest 

that gait speed and stride length can be improved through a single intervention treadmill 

training (even speed-dependent treadmill training or limited progression treadmill 

without body-weight support), but not through conventional gait training or a no-

intervention waiting period. 
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Frenkel-Toledo et al. (2005) assessed the influence of treadmill training on stride 

to stride variability in 36 patients with early PD compared with 30 healthy matched age. 

Their results showed that when walking on a treadmill, patients with PD improve their 

gait and walk with reduced gait variability, even when walking at the same speed as on 

overground walking. 

Herman et al. (2007) evaluated the effects of 6 weeks of intensive treadmill 

training on gait rhythmicity in 9 patients with mild to moderate PD. They adjusted speed 

of treadmill every week and assessed short effect, post completed training and long 

effect, 4-weeks post completed training. This results showed the potential to enhance 

gait speed and stride length in short term effect and long term effect.  

Fisher et al. (2008) studied the effects of treadmill training in improving motor 

performance in 30 patients with early Parkinson. They compared with conventional 

physical therapy program. This found that improved motor performance in gait speed, 

step length and step frequency during self-selected and fast walking speed post 8 

weeks of training in experimental group.   

The mechanism whereby treadmill training works in PD remains to be fully 

determined. One possibility is that the treadmill acts as an external rhythm by setting  

the walking pattern, reinforcing neuronal circuits that contribute to gait pacing. This 

explanation is supported by earlier findings which showed that treadmill provides an 

external rhythm that compensates for the defective internal rhythm of the basal ganglia 

in the same way that rhythmic auditory stimulation or visual cues work in PD (Herman et 

al., 2007).   

Another possibility is that treadmill training works as a form of motor relearning. 

The treadmill training used here was repetitive and involved on going feedback. The 

patient learns to adapt to progressively increasing demands a process that may 

enhance the automating of motor control (Herman et al., 2007). 
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Gait training with step  

Few studies reports suggest that ambulation training using repetitive training of 

compensatory stepping in individuals with PD results in improvements in gait 

performance. 

Rogers et al. (2003) studied the influence of step training on the speed of 

voluntary step initiation in aging. They found 8 older adults improved step initiation time 

and longer step length. The subjects underwent step training consisted of pull 

pertubations and somatosensory reaction stimulus cued for 3 week regimen of either 

twice weekly. 

Jobges et al. (2004) studied the effect of repetitive training of compensatory 

step. That found 14 patients with mild to moderate PD underwent training consisted of 

pull pertubations for 14 days. The results showed an increase of gait speed from 0.64 

m/s to 0.77 m/s. This increase was accompanied by and increase in cadence (0.80 

steps/s to 0.87 steps/s) and step length (0.80 m. to 0.87 m.), but there was no control 

group comparison.  

Using a paradigm that focused on stepping rather than routine walking, Protas et 

al. (2005) assessed the benefits of gait and step perturbation training in 18 patients with 

mild to moderate PD. They found that walking on a treadmill at a speed greater than 

overground walking speed while walking in 4 directions (back and forth and sideways) 

and step training (practicing starting and stopping) resulted in a reduction in falls and 

improvement in gait speed, cadence, stride length and dynamic balance in a small 

group of patients. 

Researcher suggests that repetitive motor activity forms an important 

prerequisite of motor learning, that like as repetitive step in walking on treadmill.  And 

repetitive step is conceivable the central nervous system processes that mediate 

protective stepping resemble those involved in the control of gait Rogers et al. (2003).  
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Gait training with cue 

Many researches have recommended the use exercise with external cued to 

stimulate walking. Visual and auditory sensory cues as well as the anti-parkinsonian 

medication levodopa can modify gait movements and muscle activation in some 

patients with PD (Morris et al., 2000, Suteerawattananon et al., 2004). 

Morris et al. (1996) studies the effect of visual cueing training in 16 Parkinson 

patients. Subjects were performed gait training at 2-min intervals for 20 minutes for 3 

weeks. The results showed improved gait speed, step frequency and step length post 

training. 

Suteerawattananon et al. (2004) determined the effect of a single combined 

visual and auditory cues session on gait pattern in 24 Parkinson patients with mild to 

moderate stage. That found improved gait speed, step frequency and stride length. 

Auditory cueing significantly improved cadence, but visual cueing improved stride 

length.  

Jiang and Norman (2006) evaluated the effects of auditory and visual cues on 

gait initiation in 14 Parkinson patients with mild to moderate stage. The results showed 

the longer of firsts and second step lengths and higher gait velocity were significantly 

greater in the visual cue than baseline, but no significant effect of auditory cue. And 

there were no significant effects of cue on step initiation time, but decreased step 

initiation time in both cues. 

Nieuwboer et al. (2007) investigated the effects of a home physiotherapy 

programme based on rhythmical cueing on gait parameters in 153 Parkinson patients 

with mild to moderate stage. All subjects received a 3-week home cueing programme 

using prototype cueing device. They found significant improved in gait speed and step 

length, but no significant effect of step frequency. 
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A common mechanism of external cue training may be the shunt of the Basal 

Ganglia-Supplementary Motor area interaction either by a more important implication of 

the motor cortex by attention or by the activation of a specific visuomotor pathway for 

external stimuli and so, to by-pass the deficit of internal cueing (Morris et al., 1996, 

Azulay et al., 2006). 

The effect of stair-walking exercise  

Stair can be used anywhere and low cost. Stairs are frequently encountered 

obstacles in daily living and stair climbing requires much more effort and energy than 

ground walking. Stair climbing like walking, it requires no equipment and is freely 

available, at least in the developing world. Stair climbing was readily accessible, free 

and easily accumulated into an individual's life (Olander et al., 2008).  

In healthy people, stair-walking is a readily accessible form of exercise which is 

associated with a reduced mortality in populations (Boreham et al., 2000). Loy et al. 

(1994) indicated stair climbing is an appropriate exercise for middle-aged females 

improving both aerobic capacity and strength following 12 weeks of training. And the 

data supported the use of stair-climbing exercise as an alternative mode to running with 

similar treadmill and running performance results subsequent to 9 weeks of training (Loy 

et al,. 1993). Following 12 weeks of stair-climbing the only statistically significant change 

was     a decrease in Ratings of Perceived Exertion (RPE) during the stair-climbing lest 

in the exercise group (Ilmarinen et al., 1979). 

In Parkinson patients, stair-walking combined repetitive step and visual cued. 

Repetitive step, that like as walking on treadmill. Treadmill training, the effect induced 

gradual implicit motor learning of rhythmic walking. It used repetitive and involved on 

going feedback (Miyai et al., 2002). Staircase could provide some visual cueing during 

walking. The visual cues are commonly transverse lines or rods on the floor. These types 

of visual cues have been associated with increases in stride length and velocity in 

Parkinson patients (Jiang and Norman, 2006). 
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From the literature review, the patients with PD show improved gait ability post 

gait training program. We found no information was presently available on the impact of 

improvement in gait ability through stair-walking training in PD.  

We are interested in applying stair-walking training for rehabilitation program in 

Parkinson patients. So the aim of this study was to evaluate the effect of stair-walking 

training program on gait ability in patients with PD. The stair was used in this study 

because it can be utilized effectively without expensive equipment and easy to use. 

We would like to study the effect of stair-walking training on gait ability in 

Parkinson patients with compare to conventional physical therapy training program. 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER III 
 

RESEARCH METHODOLOGY 

Research design 

This study is an experimental research which aims to examine the effect of     

stair-walking training in Parkinson patients. The subjects were allocated to two groups. 

Both groups were similar in severity of PD. Training group completed a 4-week stair-

walking program and control group completed a 4-week ground walking program.  

Research methodology   

Population and Sample 

In this study, the target population was both male and female volunteers with PD. 

The samples were patients with PD who recruited from Chulalongkorn Comprehensive 

Movement Disorder Center within King Chulalongkorn Memorial Hospital. Approval of 

this study was provided by Chulalongkorn University Ethic Committee. They were 

divided into two groups; experimental group and control group. The patients were 

interviewed about their disease, medical history. The characteristic data including 

weight and height were recorded. The inclusion and exclusion criteria were as follows. 

Inclusion criteria 

1.  Diagnosis of idiopathic PD by neurologists 

2.  PD within stage 2-3 of the Modified Hoehn and Yahr disability scales 

3.  Ability to stand independently and walk with or without an assistive device 

4.  Receiving antiparkinsonian medication and medically stable 
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Exclusion criteria 

 1.  Have a problem of musculoskeletal system especially lower extremity. 

  2.  Have a stooped posture. 

 3.  Have a problem of movement from other movement disorder. 

  4.  Have a problem of cardiovascular disease. 

 5.  Have difficulty in understanding instructions. 

Sample size   

Volunteers were chosen from Chulalongkorn Comprehensive Movement Disorder 

Center within King Chulalongkorn Memorial Hospital. The volunteers had to pass          

the inclusion and exclusion criteria. 

 
Sample size calculation 

Sample sizes were calculated from the study of Miyai et al. (2002).             

They investigated the effects of treadmill training with body weight support in 20 

Parkinson patients within stage 2-3 of the Modified Hehn and Yahr. Control group 9 

patients and experimental group 11 patients. In this study, the mean error of gait speed 

after training of control group was 10.8 ± 1.8 seconds/10m. and experimental group was 

8.5 ± 0.7 seconds/10m. And the sample size was calculated below. 
 

            n =       2 (Zα + Zβ)2  Sp
2 

                 D2 

  α = 0.05 (two-sided), Zα = 1.96 

  β = 0.20 (two-sided), Zβ = 1.28 

  D = differences of mean needed to be test  
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         Sp
2 =    (n1 - 1) S1

2 + (n2 - 1) S2
2    =    (9-1)(1.8) 2 +  (11-1)(0.7) 2 

            n1 + n2 – 2                              9 +11 - 2 

  Sp
2 =   1.712 

 

Substistute to             n   =    2 (1.96 + 1.28) 2 (1.712) 

                                                          (10.8-8.5) 2    
              n   =     6.794 

 
n for each group will be 7 persons. To prevent drop out rate during                       

the experimental and detect more reliability, subjects will add for more 15%. So, total 

subjects are 10 persons for each group. 

 

Instruments 

1. Case record form 

2. Information form 

3. Corner exercise staircase 

4. Timer- counter with sensor infrared 

5. Measuring tape  

6. Stop watch (JS-306, Junso® , China) 
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Assessment of the gait ability 

The assessment of the gait ability is a test that quantitatively examines the ability    

of walking in Parkinson patients. Gait ability assessments were recorded with timer-

counter with sensor infrared. The following measurements were performed before-after 

walking training program. The patients was asked to walk at self-adapted walking speed 

on 10-meters walkway with timer-counter with sensor infrared, while the subject was 

guarded by a physical therapist to prevent falls. The patients completed 3 trials on     

10-meters walkway, and the average of the results from these 3 trials was used as data.  

Walking speed (m/s) was calculated from the time to walk at               

self-adapted walking speed on 10-meters walkway. 

Step initiation time (sec) was calculated from the time between the sign      

of start and the foot over the ground. 

Step length (meter) was calculated by dividing the 10 meters by step 

frequency (steps). 

 Step frequency (steps/10 m) was calculated from the number of step.   

There were counted by the observer. 

 

Figure 3.1 Diagram for gait ability assessment 

 

Start 
10 M. 

Switch 1 Switch 2 Sensor infrared 

Step initiation time 

Total time 
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Data collected from timer-counter with sensor infrared 

Timer-counter with sensor infrared was the instrument for measure the ability of 

walking. Timing began after the examiner said “Start”, while the examiner pressed the 

first switch off. Press the second switch off for step initiation time while the foot’s subject 

over the ground. When subjects passed 10 meters, the timing stopped by sensor 

infrared. Data were showed on the monitor after each switch off. Time was recorded to 

the nearest .01 second, and the average of 3 trials was taken. Test-retest reliability for 

this measure within our clinical lab is excellent (R=.99). 

 

  

  

 

 

 

Figure 3.2 Computer for timer-counter program 

 

Figure 3.3 Sensor infrared 
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Walking training program 

Before and after training, both groups received general exercise and static 

stretching. Static stretching which involved slowly stretching muscles to the fullest and 

keeping tension for at least 10 seconds. The subjects received walking training time         

30 minutes per session, 3 sessions per week for 4-weeks. 

 

Figure 3.4 General exercise 

 

Stair-walking training program  
 The experimental group was then asked to walk at self-adapted walking speed on the 

corner exercise staircase. The subjects were asked to walk up the 10-cm-high step in the first week. 

And then in the third week, the subjects were asked to walk up the 15-cm-high step. The subject was 

allowed to rest if fatigue occurred during stair-walking training, but the training time was stop and 

counted again when the subjects start walking training. They were further instructed that they could 

use the handrail if they thought it was necessary for safety purpose. The subject was also guarded 

by a physical therapist during the training. 
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                              Figure 3.5 Stair-walking training program 

Ground walking training program 

The control group was then asked to walk at self-adapted walking speed on         

the ground at home. The subjects were allowed to rest if fatigue occurred during 

walking. 

Procedure 

Sixteen Thai Parkinson patients within stage 2-3 of the Modified Hoehn and Yahr 

disability scales were recruited the subject from inclusion/exclusion criteria. After the 

subject gave informed consent, the subject was asked to provide demographic 

information and history of PD. The subjects are divided into two groups. They was 

randomly assigned to either the stair-walking training experimental group or a control 

group who received the home program; seven subjects’ control and nine subjects’ 

experimental group. All received walking training program for 4-weeks, which 

experimental group underwent the stair-walking training and control group underwent 

the conventional walking training. Furthermore, all received step initiation time, gait 

speed, step length and step frequency measurement occurred before and after training. 
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Figure 3.6 The research procedure 

 

 

 

Control group 
N=7 

Experimental 
group 
N=9 

Gait ability test: step initiation time, walking speed, step length   
and step frequency 

Stair-walking 
training 4 week 

Ground walking 
training 4 week 

 

Gait ability test: step initiation time, walking speed, step length   
and step frequency 
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Data analysis 

All results were expressed as the mean ± SD.  All of the data was normal 

distribution. The paired t-test was to detect the differences of the error in step initiation 

time, gait speed, step length and step frequency between before and after training.                 

The unpaired t-test was to detect the differences of the error in step initiation time, gait 

speed, step length and step frequency between control and experimental group. 

An alpha level of 0.05 was used to determine statistical significant.  All analyses 

were performed on the Statistical Package for the Social Sciences version 14.0 (SPSS, 

Chicago, IL, USA).  

 

 

 

 

 

 

 

 

 

 

 



CHAPTER IV 
 

RESULT 

 A total of 50 Parkinson patients within stage 2-3 of the Modified Hoehn and 

Yahr disability were recruited through directly explanation of the details of the study by 

researcher at the Chulalongkorn Comprehensive Movement Disorder Center within King 

Chulalongkorn Memorial Hospital. The final subject number was 16, who completed    

the entire study.  

Characteristics of the subjects 

Baseline characteristics of the subjects both in control and experimental group 

were summarized in Table 4.1. Age of the experimental subjects were 64.67 ± 13.52 

years, and control subjects were 71.29 ± 12.16 years. Duration of PD was more in the 

experimental group (4.89 ± 2.76) than the control group (4.43 ± 1.13). 

Table 4.1 Baseline characteristics of the subjects. 
Group 

Characteristics 
Experimental Group Control Group 

Patients (n) 9 7 

Sex (male/female) 7/2 3/4 

Age (years) 64.67 ± 13.52 71.29 ± 12.16 

Hoehn and Yahr stage   2/2.5/3 5/3/1 3/2/2 

Duration of PD (years) 4.89 ± 2.76 4.43 ± 1.13 
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Gait ability 

Baseline gait ability pre-trained was tested in both groups. There was no 

statistical difference of pre-trained between the two groups (Table 4.2). There was no 

statistical difference in step initiation time, gait speed, step length and step frequency. 

Table 4.2 The mean error gait ability of pre-trained between control and            

experimental group.  
Pre-trained 

Gait ability Experimental 
n=9 

Control 
n=7 

P-value 

Step initiation time (sec) 1.18 ± 0.29 1.44 ± 0.49 0.210 

Gait speed (m/sec) 0.82 ± 0.23 0.63 ± 0.13 0.068 

Step length (m.) 0.51 ± 0.12 0.39 ± 0.09         0.053 

Step frequency (step/10 m) 20.81 ± 6.26 26.43 ± 6.01 0.092 

Compared between experimental and control group using Unpaired t- test Statistics.  

* Significant difference between both group, P<0.05 
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Baseline gait ability post-trained was tested in both groups. There was statistical 

difference of post-trained between the two groups (Table 4.3). When compared post-

trained between experimental and control group p-value was less than 0.05 in gait 

speed, while p-value was less than 0.01 in step length and step frequency. But there 

was no statistical difference in step initiation time. 

Table 4.3 The mean error gait ability of post-trained between control and           

experimental group.  
Post-trained 

Gait ability Experimental 
n=9 

Control 
n=7 

P-value 

Step initiation time (sec) 0.84 ± 0.29 1.11 ± 0.35          0.392 

Gait speed (m/sec) 1.03 ± 0.30 0.69 ± 0.12          0.026* 

Step length (m.) 0.60 ± 0.13 0.42 ± 0.10          0.009† 

Step frequency (step/10 m) 16.85 ± 3.40 24.81 ± 5.98          0.006† 

Compared between experimental and control group using Unpaired t- test Statistics.  

* Significant difference between both group, P<0.05 
† Significant difference between both group, P<0.01 

In post-trained, gait ability was statistical difference between experimental and 

control group in gait speed, step length and step frequency, especially in step length 

and step frequency was less than 0.01. In step initiation time was no significant, but the 

value in experimental group improved more than control group. 
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Baseline gait ability was tested in pre-post trained. There was statistical 

difference of experimental group between pre-post trained (Table 4.4). When compared 

experimental group between pre-post trained p-value was less than 0.01 in gait speed. 

P-value was less than 0.005 in step length and step frequency. P-value was less than 

0.001 in gait speed. 

Table 4.4 The mean error gait ability of experimental group between pre-trained and    

post-trained. 

Experimental group (n=9) 

Gait ability 
Pre-trained    Post-trained    

Mean 
differences 

P-value 

   Step initiation time (sec) 1.18 ± 0.29 0.84 ± 0.29 0.34 ± 0.29 0.009† 

Gait speed (m/sec) 0.82 ± 0.23 1.03 ± 0.30 0.21 ± 0.10 0.000# 

   Step length (m.) 0.51 ± 0.12 0.60 ± 0.13 0.09 ± 0.05 0.001‡ 

Step frequency (step/10 m) 20.81 ± 6.26 16.85 ± 3.40 3.96 ± 2.65 0.002‡ 

Compared between pre and post trained using Paired t- test Statistics.  
† Significant difference between both phase, P<0.01 
‡ Significant difference between both phase, P<0.005 
# Significant difference between both phase, P<0.001 
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Baseline gait ability was tested in pre-post trained. There was statistical 

difference of control group between pre-post trained (Table 4.5). P-value was less than 

0.05 when compared control group between pre-post trained in step initiation time, gait 

speed,      step length and step frequency.  

Table 4.5 The mean error gait ability of control group between pre-trained and          

post-trained. 

Control group (n=7) 

Gait ability 
Pre-trained    Post-trained    

Mean 
differences 

P-value 

   Step initiation time (sec) 1.44 ± 0.49 1.11 ± 0.35 0.33 ± 0.26 0.015* 

Gait speed (m/sec) 0.63 ± 0.13 0.69 ± 0.12 0.06 ± 0.07 0.041* 

   Step length (m.) 0.39 ± 0.09 0.42 ± 0.10 0.02 ± 0.02 0.018* 

Step frequency (step/10 m) 26.43 ± 6.01 24.81 ± 5.98 1.62 ± 1.70 0.046* 

Compared between pre and post trained using Paired t- test Statistics.  

* Significant difference between both group, P<0.05 

In the post-trained, both groups improved gait ability after 4 week of training. 

Gait ability of experimental group more improved than control group, especially in gait 

speed was less than 0.001. Step length and step frequency was less than 0.005,         

step initiation time was less than 0.01. 
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Baseline mean difference of gait ability was tested in both groups. There was 

statistical difference of mean difference of gait ability between the two groups (Table 

4.6). P-value was less than 0.05 when compared control group between pre-post trained 

in gait speed, while p-value was less than 0.001 in step length. But there was no 

statistical difference in step initiation time and step frequency. 

Table 4.6 The mean difference of gait ability between control and experimental group. 

Mean differences 

Gait ability Experimental (n=9)    Control (n=7) P-value 

   Step initiation time (sec) 0.34 ± 0.29 0.33 ± 0.26 0.760 

Gait speed (m/sec) 0.21 ± 0.10 0.06 ± 0.07 0.006* 

   Step length (m.) 0.09 ± 0.05 0.02 ± 0.02 0.000# 

Step frequency (step/10 m) 3.96 ± 2.65 1.62 ± 1.70 0.065 

Compared between experimental and control group using Unpaired t- test Statistics.  

* Significant difference between both group, P<0.05 
# Significant difference between both phase, P<0.001 

In post-trained, mean difference of gait ability was statistical difference between 

experimental and control group in gait speed and step length, especially in step length 

was less than 0.001. In step initiation time and step frequency was no significant, but the 

value in experimental group improved more than control group. 

 

 
 
 
 
 



CHAPTER V 
 

DISCUSSION AND CONCLUSION 

The aim of this study is that whether the current study was to investigate the 

effect of stair-walking training in Parkinson patients, we expected that this program 

would lead to an improvement of gait ability in the experimental group.  

Gait ability 

 In the current investigation, post-trained of experimental and control group was 

the improvement for the errors of gait ability. For the experimental group, gait ability had     

a great significant improvement as compared with pre-trained. Especially, gait speed 

had a greater significant improvement than other parameters. As well as gait ability of 

the control group had a great significant improvement as compared with pre-trained.   

 From the data of gait ability, the error of the gait ability between experimental 

and control group was examined. The researcher found an improvement of gait ability in 

experimental and control group. The experimental group was more improvement than 

control group. For step length and step frequency of the experimental group had a great 

significant improvement as compared with the control group. Expect step initiation time     

of the experimental group was not significant improvement as compared with the control 

group, but it was more improvement than control group.  

 Stair-walking, that like as walking on treadmill. This investigation was same as 

the other studies which used treadmill training. For instance, Miyai et al. (2002) studied 

the treadmill training with body-weight supported which compared with conventional 

physical therapy program on gait parameters in Parkinson patients. The results 

increased stride length and gait speed, reduced step frequency in experimental group.  
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 The results of Fisher et al. (2008) studied were that they compared treadmill 

training and physical therapy program on motor performance. They found improved 

motor performance in gait speed, step length and step frequency during self-selected 

and fast walking speed in experimental group.  

Stair-walking exercise may stimulate as visual cue too. This investigation was 

same as the other studies which used visual cue. For instance, Morris et al. (1996) 

studies the effect of visual cueing training in Parkinson patients. The results showed 

improved gait speed, step frequency and step length post training. The results of 

Nieuwboer et al. (2007) showed significant improved in gait speed and step length, but 

no significant effect of step frequency in home physiotherapy programme based on 

rhythmical cueing. Jiang and Norman (2006) applied auditory and visual cues on gait 

initiation in Parkinson patients. The results showed the longer of firsts and second step 

lengths and higher gait velocity were significantly greater in the visual cue. And there 

were no significant effects of cue on step initiation time, but decreased step initiation 

time in visual cues. 

 This investigation was differed from the other studies which used step training. 

For instance, Rogers et al. (2003) studied the speed of voluntary step initiation which 

used step training in aging. They reported that it was significantly reduced in step 

initiation time. But this studied in normal aging group. 

 In this study, the result showed up that there were differences in statistics both 

groups. Because of all groups were exercise group which the experimental group was 

obtained stair-walking training program. The control group was obtained conservative 

training program. 

 The result showed up that step initiation time was no difference in statistics 

between the experimental and control group. Nevertheless, it had no difference in 

statistics; the experimental group had more decreased error of step initiation time than 

the control group.  
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Stair-walking was different from treadmill as following aspects; treadmill was 

stimulate the step walking by machine that acts as an external rhythm by setting the 

walking pattern only. But stair-walking may stimulate as visual cue from the staircase 

too, that not found in treadmill. In stair-walking exercise, the subjects have to raise their 

legs themselves and higher step walking than walking on treadmill. Stair-walking 

exercise may gain more strength of lower extremities than treadmill. So that subjects 

who did stair-walking exercise can improve their gait pattern, especially can improve 

ground clearance that help to prevent of fall. 
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Conclusion 

 The current results indicate that gait ability improved in all stair-walking training 

and ground walking training at home. It showed necessary training or exercise for gait 

ability improvement.  

Gait training program in this study: stair-walking training in the experimental 

group and ground walking training in the control group, can improve gait ability in 

Parkinson patients. 

Stair-walking exercise can improve gait ability in Parkinson patients more than 

ground walking exercise. Stair-walking exercise may stimulate as visual cue and gradual 

implicit motor learning of rhythmic walking. 

Thus, it is suggest that stair-walking training program can be used to improve 

gait ability in Parkinson rehabilitation program. 
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APPENDIX A 

เอกสารชี้แจงขอมูล/คําแนะนําแกผูเขารวมโครงการ 
(Patient Information Sheet) 

 

ชื่อโครงการ ผลของการฝกเดินขึ้น-ลงบันได ในผูปวยพารกินสนั 

 
 
ผูทําการวิจัย นางสาวอัญชลี  เจริญสันตอุิไร 

 นิสิตหลักสูตรวิทยาศาสตรมหาบัณฑิต สาขาเวชศาสตรการกีฬา 

 

อาจารยที่ปรกึษาโครงการ  ศ. พญ. อารีรัตน  สุพทุธิธาดา 
 
อาจารยที่ปรกึษารวม   รศ. นพ. รุงโรจน  พทิยศิริ 
 
ผูดูแลที่ติดตอได    

1. ศ.พญ. อารีรัตน  สุพุทธิธาดา    ภาควิชาเวชศาสตรฟนฟ ู คณะแพทยศาสตร 

จุฬาลงกรณมหาวิทยาลัย โทรศัพท 02-256-4433 

2. รศ.นพ. รุงโรจน  พทิยศิริ    ภาควิชาอายุรศาสตร คณะแพทยศาสตร จุฬาลงกรณ

มหาวิทยาลยั  โทรศัพท  02-256-4630 

3. นางสาวอญัชลี  เจริญสนัติอุไร    ภาควิชาสรีรวทิยา  คณะแพทยศาสตร จุฬาลงกรณ 

มหาวิทยาลยั  โทรศัพท 02-256-4267 , มอืถือ 084-211-3453 

 
สถานทีว่ิจยั 
 1. ภาคสรีรวิทยา คณะแพทยศาสตร จุฬาลงกรณมหาวทิยาลยั 

 2. ภาควิชาเวชศาสตรฟนฟู คณะแพทยศาสตร จุฬาลงกรณมหาวทิยาลัย 
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ความเปนมาของโครงการ 
 โรคพารกินสนั  เปนโรคการเสื่อมของระบบประสาท  พบประมาณ 1 ใน 100 คนทีม่ีอายุ

มากกวา 65 ปขึ้นไป  สาเหตุของการเกิดโรคยังไมทราบแนชัด ผูปวยจะมีอาการเคลื่อนไหวชา        

การแข็งเกร็ง เดินลําบาก และมีการสัน่ การรักษาคือการรับประทานยาและการผาตัดซึ่งสามารถ

ลดอาการแข็งเกร็งและการสั่นไดดี   

 แตปญหาสําคญัในผูปวยพารกินสัน คือ การเดิน ซึง่มอีาการเดนิติดขัดในชวงของการ

เร่ิมเดินและการซอยเทาถี่  ซึ่งการรักษาดวยยา หรือการผาตัดไมเห็นผลที่ชัดเจนนกั  ซึ่งปญหา

ดังกลาวทาํใหผูปวยเสี่ยงตอการลม การทาํกิจวัตรประจาํวนัลดลงและอาจเกิดภาวะทุพพลภาพได  

ทําใหการพัฒนาความสามารถในการเดนิจึงเปนจุดประสงคหลกัในการฟนฟูผูปวยพารกนิสันทา

กายภาพบําบดั   

วิธีการฟนฟูสมรรถภาพทางการเดินในผูปวยพารกนิสันมีหลากหลายวิธี  วิธกีารหนึง่ที่

ไดรับการสนใจมากคือ  การฝกเดิน และการฝกกาวขา  การฝกกาวขามสิ่งกีดขวาง  การฝกกาวขึน้-

ลงพืน้ตางระดับ โดยการฝกทุกวธิีจะมกีารใหสัญญาณ เพื่อชวยกระตุนใหผูปวยพารกินสันสามารถ

เร่ิมทํากิจกรรมนั้นๆ ไดอยางมีประสิทธิภาพ และมีการประยุกตการออกกําลงักายแบบมีแรงตาน

และแบบแอโรบิค มาใชในการรักษาผูปวยพารกนิสันรวมดวย 

  ดังนัน้ผูทาํการวิจัยจงึมีความสนใจวาการฝกเดินโดยการขึ้น-ลงบันได สามารถเพิม่ความ 

สามารถในการเดินในผูปวยพารกนิสันไดจริงหรือไม การฝกเดินขึ้น-ลงบันไดเปนรูปแบบการฝกที่

หากไดผลด ีผูปวยสามารถฝกเองที่บานไดโดยไมตองใชเครื่องมือพิเศษใดๆ และเพื่อที่จะนําความรู

นี้ไปประยุกตใชในการรักษาผูปวยพารกนิสันรายอืน่ตอไป 

 
วัตถุประสงค 

เพื่อศึกษาผลของการฝกเดนิขึ้น-ลงบันได  ตอการเปลีย่นแปลงความสามารถในการเดิน

ในผูปวยพารกนิสัน 

 
รายละเอียดที่จะปฏิบัติตอผูเขารวมโครงการ 

1. ผูเขารวมวิจยัจะไดรับการชี้แจงรายละเอยีดเกี่ยวกับงานวิจยัโดยยอ และไดรับการ

แจงใหทราบวาการเขารวมโครงการศึกษาวิจัยในครัง้นี ้ ผูเขารวมวิจัยไมตองเสียคาใชจายใดๆ

ทั้งสิน้ ไดรับการสัมภาษณและคัดกรองความเสี่ยงเบื้องตนโดยผูวิจัยตามเกณฑคัดเลือกเขามา

ศึกษา เมื่อผูเขา รวมวจิัยตดัสินใจเขารวมงานวจิัย ผูเขารวมวิจยัจะตองลงนามยนิยอมเขารวมใน

การวิจยั 
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2. ผูเขารวมการวจิัยจะถกูแบงโดยวิธีการสุม  ออกเปน 2 กลุม  คือ กลุมทดลองและกลุม

ควบคุม ทั้ง 2 กลุมจะไดรับการขอรองใหมาทาํการทดสอบ และประเมนิผลทัง้หมด 2 คร้ัง คือ คร้ัง

แรกเปนการทดสอบกอนการฝก คร้ังที่ 2 เปนการทดสอบและประเมินผลหลังการฝกเปนระยะเวลา 

4 สัปดาห  ซึ่งการทดสอบและการประเมินผลประกอบไปดวย  ระยะเวลาที่ใชในการกาวขาครั้ง

แรก  ความเร็วในการเดนิ  ความยาวกาว  และความถีก่าว 

3. ขั้นตอนการวิจยั เมื่อผูเขารวมวิจยัมาถึงสถานทีท่ําการวจิัย ใหผูเขารวมวิจัยนัง่พัก        

10 นาที  ทาํการวัดอัตราการเตนของหัวใจขณะพัก  ความดนัเลือด  หลังจากนัน้ผูทําการวิจยัจะ

อธิบายถงึรายละเอียดในการทดสอบ โดยผูเขารวมการวิจัยจะทดสอบการเดินเปนระยะทาง 10 

เมตร โดยจะทําการทดสอบทั้งหมด 3 คร้ัง ในการทดสอบผูวิจัยผูที่ทดสอบจะไมใชคนคนเดียวกัน 

กับผูที่ฝกเดินขึ้น-ลงบันได และไมทราบวาผูเขารวมการวิจยัอยูในกลุมทดลอง หรือกลุมควบคุม 

เพื่อเปนการปองกันอคติ (bias) ที่อาจจะเกิดขึ้นไดในการทดสอบ 

4. ผูเขารวมวิจยัที่อยูในกลุมทดลองจะไดรับการอธิบายถงึรายละเอียด ในการฝกเดินขึน้-

ลงบันได  โดยกอนและหลงัการฝกจะทาํการยึดเหยียดกลามเนื้อ และตอดวยการเดินขึ้น-ลงบันได

เปนเวลา 30 นาที โดยเดินดวยความเร็วที่ผูเขารวมวิจยัทําได  สามารถลดความเร็วหรือหยุดพกัได

ถาผูเขารวมงานวิจยัตองการ  และจะตองทําการฝกเปนเวลา 3 คร้ัง/สปัดาห นาน 4 สัปดาห  ใน

ระหวางการฝกดังกลาวผูเขารวมการวิจัยจะอยูภายใตการดูแลของผูทาํการวจิัย และจะไม

กอใหเกิดอนัตรายใดๆ แกทาน ผูเขารวมวจิัยควรสวมเสื้อผาและรองเทาที่สะดวกตอการเดนิ

ทดสอบ 

5. ผูเขารวมการวจิัยที่อยูในกลุมควบคุมจะไดรับการอธิบายถึงรายละเอยีด  ในการฝก

เดินบนพื้นราบที่บานเปนเวลา 30 นาท ีทาํการฝกเปนเวลา 3 คร้ัง/สัปดาห นาน 4 สัปดาห 

 
ประโยชนและผลขางเคียงที่จะเกิดขึ้นแกผูเขารวมโครงการ 

1. ผูเขารวมการวจิัยที่อยูในกลุมทดลองจะไดรับการฟนฟูสมรรถภาพ  ในการเดินของ

ทาน 

2. ผูเขารวมการวจิัยที่อยูในกลุมควบคุม  ทานจะไมไดรับผลโดยตรง  แตทานจะไดรับ

คําแนะนําเพื่อนํามาฟนฟูสมรรถภาพในการเดินของทานตอไป  หลงัสิน้สุดโครงการ 

3. เปนขอมูลในการฟนฟูสมรรถภาพทางการเดิน  ในผูปวยพารกนิสันไดอยางเหมาะสม 

4. ขอมูลที่ไดจากงานวจิัยของทานจะเปนขอมูลในการพัฒนางานวิจยั ในอนาคตตอไป 
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คาตอบแทนอาสาสมัครผูเขารวมโครงการวิจัย 
 ทานจะไดรับคาชดเชยการเดนิทางสาํหรับการเขารวมโครงการวิจยัทานละ 200 บาท 

 
ผลขางเคียงที่อาจเกิดขึ้นแกผูเขารวมโครงการ 

ทานจะไมไดรับความเสีย่งใดๆ เนื่องจากมีนกักายภาพบําบัดคอยดแูล และมีการสวม

เครื่องวัดอัตราการเตนของหัวใจตลอดการทําวิจยั  หากทานมีอาการรูสึกเจ็บแนนหนาอก หายใจ

ลําบาก ชีพจรเตนเร็วมาก เหนื่อยหอบมาก หรือมีอาการปวดลาบริเวณขามากจนทนไมได  

สามารถแจงผูวิจัยไดทนัท ี หรือเมื่อนกักายภาพบาํบัดเห็นวาทานมีอาการดังที่กลาวมาจะหยุดการ

ทดสอบพรอมกับการปฐมพยาบาล  และสงพบแพทยในทนัท ี

 
การเก็บขอมลูเปนความลบั 

ผูทําการวิจยัขอยืนยนัวา ขอมูลเกีย่วกับตัวผูเขารวมงานวิจัยจะถูกเก็บไวเปนความลับ 

และจะใชสําหรับงานวิจัยนี้เทานั้น และชือ่ของผูเขารวมงานวจิัยจะไมปรากฏในแบบฟอรมการเก็บ

ขอมูล และในฐานขอมูลทั่วไป โดยมีผูทําวจิัยเพียงคนเดียวเทานั้นที่ทราบรายละเอียดของขอมูลนี้ 

ผูทําวิจัยขอขอบพระคุณผูเขารวมงานวิจยัที่ใหความรวมมือในการทาํวิจัยครั้งนี้  

ทานสามารถขอถอนตัวออกจากโครงการวจิัยไดทุกเวลา 

หากทานมีขอสงสัยใดๆ สามารถสอบถามไดที่ น.ส.อัญชลี เจริญสันติอุไร โทรศัพท           

084-211-3453  ซึ่งยินดตีอบคําถามทุกเวลา 

ทั้งนี้ หากทานมีปญหาทางดานจริยธรรมการวิจยั ทานสามารถรองเรียนไดตอ

คณะกรรมการจริยธรรมการวิจัยที่เบอร (02) 256-4455  ตอ 14, 15 
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APPENDIX B 

ใบยินยอมเขารวมการวิจยั (Consent form) 

 
การวิจัยเรื่อง ผลของการฝกเดินขึ้น-ลงบันได ในผูปวยพารกินสนั 

วันใหคํายนิยอม วนัที…่…………… เดือน ……………………… พ.ศ. ……………… 

กอนทีจ่ะลงนามในใบยินยอมใหทาํการวิจยัครั้งนี ้   ขาพเจาไดรับการอธิบายจากผูวิจัยถงึ

วัตถุประสงคของการวิจัย  วิธีการวิจัย  อันตราย  หรืออาการที่อาจเกิดขึ้นจากการวิจัย  รวมทัง้

ประโยชนที่เกดิขึ้นจากการวจิัยอยางละเอยีด  และมีความเขาใจดีแลว 

 ผูวิจัยรับรองวาจะตอบคําถามตางๆ ที่ขาพเจาสงสยัดวยความเต็มใจ ไมปดบังซอนเรน        

จนขาพเจาพอใจ 

 ขาพเจามีสิทธทิี่จะบอกเลิกการเขารวมในโครงการวิจยันีเ้มื่อใดก็ได  และเขารวมโครง การ

วิจัยนี้โดยสมคัรใจ  และการบอกเลิกการเขารวมการวจิัยนี ้  จะไมมผีลตอการรักษาโรคที่ขาพเจา

จะพึงไดรับตอไป 

 ผูวิจัยรับรองวาจะเก็บขอมูลเฉพาะเกี่ยวกบัตัวขาพเจาเปนความลับ  และจะเปดเผยได

เฉพาะในรูปทีเ่ปนสรุปผลการวิจัย การเปดเผยขอมูลเกี่ยวกบัตัวขาพเจาตอหนวยงานตางๆ ที่

เกี่ยวของ  กระทําไดเฉพาะกรณีจําเปน  ดวยเหตุผลทางวิชาการเทานั้น 

 ผูวิจัยรับรองวาหากเกิดการบาดเจ็บใดๆ อันเนื่องมาจาการเขารวมการวิจยั ดังกลาว 

ขาพเจาจะไดรับการรักษาพยาบาลโดยไมคิดมูลคา และจะไดรับการชดเชยรายไดที่สูญเสียไป

ระหวางการรักษาพยาบาลดังกลาว ตลอดจนเงนิทดแทนความพิการทีอ่าจเกิดขึ้นตามความ

เหมาะสม  

 ขาพเจาไดอานขอความขางตนแลว  และมีความเขาใจดีทุกประการ และไดลงนามในใบ

ยินยอมนี้ดวยความเต็มใจ 

 ลงนาม……………………………………………............. ผูยินยอม 

    (……………………………………………………) 

 ลงนาม ..…………………………………………………….พยาน 

  (……………………………………………………) 

 ลงนาม ……………………………………………………  ผูทําวิจัย 

  (…………………………………………………….) 
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APPENDIX C 

แบบบันทึกขอมูลสวนบุคคล 
การวิจัยเรื่อง ผลของการฝกเดินขึ้น-ลงบันได ในผูปวยพารกินสัน 
สวนที่ 1  ขอมูลพ้ืนฐาน                                                  เลขที่............................ 

1. อายุ...........................ป         เพศ............................ 

2. น้ําหนกั.....................กิโลกรัม     สวนสงู...................เซนติเมตร     BMI……………… 

3. The Hoehn and Yahr  Stage...................................... 

4. เร่ิมเปนโรคพารกินสันตัง้แตอายุ.............................ป 

5. ระยะเวลาในการเปนโรคพารกินสนั..........................ป 

6. ในปจจุบนัไดรับการรักษาดวยวิธ…ี……………………………………………………… 

7. ทานมีปญหาในการเดนิหรือไม 

Ο  ใช  Ο  ไม 

8. ทานใชเครื่องชวยเดนิ หรือไม 

Ο  ใช  Ο  ไม 

9. ทานเคยลมหรือไม 

Ο  ใช  Ο  ไม 

10. ทานมีประวัติเปนโรคหวัใจ หรือไม (angina, MI, CHF, stroke, TIA, PVD, AAI) 

Ο  เปน  Ο  ไมเปน   

11. ทานมีประวัติเปนโรคเบาหวานหรือไม 

Ο  เปน  Ο  ไมเปน 

12. ทานมีประวัติเปนโรคความดนัโลหิตสงูหรือไม 

Ο  เปน  Ο  ไมเปน 

13. ทานมีไขมันในเลือดสูงหรือไม 

Ο  เปน  Ο  ไมเปน 

14. ทานมีประวัติเปนโรคหอบหดื โรคถุงลมโปงพอง หรือโรคปอดเรื้อรังหรือไม                             
(asthma, cystic fibrosis, interstitial lung disease) 

Ο  เปน  Ο  ไมเปน   

15. ทานมีปญหาการบาดเจ็บหรือผิดปกติเกี่ยวกับระบบกระดูก กลามเนื้อ และขอตอหรือไม                    

Ο  มี เจบ็หรือผิดปกติที…่…………………… Ο  ไมม ี
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สวนที่ 2  แบบบันทึกผลการทดสอบ 
 
ทดสอบเดินระยะทาง 10 เมตร 

 กอนการฝก หลังการฝก 

ระยะเวลาในการกาวขาครั้งแรก (นาที)   

ความเร็วในการเดิน (เมตร/นาที)   

ความยาวกาว (ซม.)   

ความถี่กาว (กาว/นาที)   

***หมายเหตุ......................................................................................................................................................         

 
การฝกเดินขึน้-ลงบันได 

• การหยุดพัก 

 ครั้งที่ 1 ครั้งที่ 2 ครั้งที่ 3 
สัปดาหที่  1    
สัปดาหที่  2    
สัปดาหที่  3    
สัปดาหที่  4    

 

***หมายเหตุ...................................................................................................................................................... 

 
วันที่ทําการฝกเดินขึ้น-ลงบันได 

 ครั้งที่ 1 ครั้งที่ 2 ครั้งที่ 3 
สัปดาหที่  1    
สัปดาหที่  2    
สัปดาหที่  3    
สัปดาหที่  4    

 

***หมายเหตุ...................................................................................................................................................... 
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แบบบันทึกผลการฝกเดินที่บาน 

 
• ผูเขารวมการวิจัยทําการฝกเดินบนพื้นราบ  ดวยความเร็วที่ทานสามารถทําได    โดยทานสามารถลด

ความเร็วหรือหยุดพักไดเมื่อทานตองการ  เปนเวลา 30 นาที  3 ครั้ง/สัปดาห  เปนระยะเวลา  4 สัปดาห 

• หากทานมีอาการรูสึกเจ็บแนนหนาอก หายใจลําบาก ชีพจรเตนเร็วมาก เหนื่อยหอบ หรือมีอาการปวด

ลาบริเวณขามากจนทนไมได  ใหทานหยุดพักในทันที 

• หากทานมีปญหาอันใดโปรดแจงไดที่ น.ส.อัญชลี เจริญสันติอุไร โทรศัพท 084-211-3453 

  
วันที่ทําการฝกเดิน 

 ครั้งที่ 1 ครั้งที่ 2 ครั้งที่ 3 
สัปดาหที่  1    
สัปดาหที่  2    
สัปดาหที่  3    
สัปดาหที่  4    

 

***หมายเหตุ...................................................................................................................................................... 

...................................................................................................................................................... 
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APPENDIX D 

Table I The mean error gait ability of experimental and control group between pre- and post-trained 

Experimental group Control group 
 

Pre-trained Post-trained 
P-value 

Pre-trained Post-trained 
P-value 

Step initiation time (sec) 1.18 ± 0.29 0.84 ± 0.29 0.009† 1.44 ± 0.49 1.11 ± 0.35 0.015* 

Gait speed (m/sec) 0.82 ± 0.23 1.03 ± 0.30 0.000# 0.63 ± 0.13 0.69 ± 0.12 0.041* 

Step length (m.) 0.51 ± 0.12 0.60 ± 0.13 0.001‡ 0.39 ± 0.09 0.42 ± 0.10 0.018* 

Step frequency (step/10m) 20.81 ± 6.26 16.85 ± 3.40 0.002‡ 26.43 ± 6.01 24.81 ± 5.98 0.046* 

Compared between pre and post trained using Paired t- test Statistics. 

* Significant difference between both group, P<0.05. 
† Significant difference between both phase, P<0.01. 
‡ Significant difference between both phase, P<0.005. 
# Significant difference between both phase, P<0.001. 

Table lI The mean error gait ability of pre-trained and post-trained between experimental 

and control group 

Pre-trained Post-trained 
 

experimental control 
P-value 

experimental control 
P-value 

Step initiation time (sec) 1.18 ± 0.29 1.44 ± 0.49 0.210 0.84 ± 0.43 1.11 ± 0.35 0.392 

Gait speed (m/sec) 0.82 ± 0.23 0.63 ± 0.13 0.068 1.03 ± 0.30 0.69 ± 0.12 0.026* 

Step length (m.) 0.51 ± 0.12 0.39 ± 0.09 0.053 0.60 ± 0.13 0.42 ± 0.10 0.009† 

Step frequency (step/10m) 20.81 ± 6.26 26.43 ± 6.01 0.092 16.85 ± 3.40 24.81 ± 5.98 0.006† 

Compared between experimental and control group using Unpaired t- test Statistics.  

* Significant difference between both group, P<0.05. 
† Significant difference between both group, P<0.01. 



 62 

BIOGRAPHY 

Name   Miss Unchalee Charoensantiurai 

Date of birth  9th November 1979 

Place of birth  Bangkok, Thailand 

Instruction attended Faculty of Health Science  

Srinakharinwirot University (1998 – 2001) 

   Bachelor of Science (Physical Therapy) 
 


	Cover (Thai) 
	Cover (English) 
	Accepted 
	Abstract (Thai)
	Abstract (English) 
	Acknowledgements 
	Contents
	CHAPTER I INTRODUCTION
	Background and Rationales
	Objectives
	Research Question
	Scope of research
	Limitation
	Operational Definition
	Expected Benefits and Application

	CHAPTER II REVIEW LITERATURES
	Historical Background of PD
	Functional Anatomy and Connection of Basal Ganglia
	The Connection of Basal Ganglia in PD
	Clinical Manifestations of Parkinson and Parkinsonism
	The Modified Hoehn and Yahr Disability ScalesThe Hoehn and Yahr staging scale
	Treatment of PD
	Gait pattern in Parkinson
	Gait training in Parkinson
	The effect of stair-walking exercise

	CHAPTER III RESEARCH METHODOLOGY
	Research design
	Research methodology
	Assessment of the gait abi
	Data collected from timer-counter with sensor infrared
	Walking training program
	Stair-walking training program
	Ground walking training program
	Procedure
	Data analysis

	CHAPTER IV RESULTS
	Characteristics of the subjects
	Gait ability

	CHAPTER V DISCUSSION AND CONCLUSION
	References 
	Appendix 
	Vita



