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Background and purpose 
Parkinson’s disease (PD) is persistent and progressive 
disease of nervous system. The pathology of basal ganglia 
which affects the consistency of Dopamine results in 
movement disorders. PD has been found to affect an elderly 
population, especially over 75 years of age. It isn’t caused 
by sexes and genes. According to examination of 
epidemiology, there are about 25’000 people in Taiwan. In 
the other country, the United States, affecting approximately 
1% of people over 65 years, and increasing the rate by older 
age. In the clinical observation, signs of Parkinson’s disease 
are conventional. The common symptoms of akinesia are 
listing below and having a description ： rigidity 、

bradykinesia、postural reflexes、tremor, and so on. Gait 
problems are also common symptoms that might cause fall, 
slip, and flip. PD patients often met accidents. In order to 
improve the gait performance and prevent from generating a 
shuffling gait, PD would usually receive external cues or 
physical therapy. Some researchers verified that visual, 
auditory, and tactile cues could help PD patients, especially 
visual tool in stride length. Furthermore, dual-motor tasks 
would aggravate gait. So only using visual cue is the best 
method enhance the stride length. But no references 
indicated that visual cue plays which the role is, direction or 
step line. Ambulatory devices are common tools for PD 
patients who have balance problems and postural 
impairment. Whether standard or wheeled walkers with laser 
light is used by patients, it is proved that could not improve 
the gait including stride length, cadence, and velocity, 
freezing symptom which also often leads to fall would be 
aggravated by standard walker. Our purpose is to design a 
walker with laser light to assist PD patients to improve their 
stride length. 
 
 
Methods and materials 
Walker design is referred by posterior walkers which are 
usually manufactured for children. And the parameters were 
on the basic of database of Taiwan labors’ body 
measurements. The walkers was done, its control mode is 
push inside the walker. Another device is visual cue. In 
order to play two roles and control the position of laser light 
precisely, we selected micro step motor whose highest 
resolution is 20’000 and Programmer System on chip (PSoC) 
designer produced by Cypress company. We lay rotary 
Encoder on rear wheel which only could go forward in order 
to prevent users who had balance problems or were 
unfamiliar to this ambulation device from accidents. When 
the chip received the signals from the rotary encoder, motor 
would be actuated to control the laser projective positions 
which were calculated by program writing with Matlab 7.0. 
Through embedded system worked, the motor control could 
be precise and flexible followed by subjects. We recruited 
three participants with PD from National Taiwan University 

Hospital. And we used Motion capture to record the gait in 
several conditions. Including walking independently or usual 
assistive device, posterior walker we designed only, 
posterior walker with direction light which is 60cm apart 
from the walker, posterior walker with two or three kinds of 
step line which was referred from above-mentioned 
experiments, and standard walker only. 
 
 
Results 
Case individual description is suited to this research. Results 
exhibit two subjects could step on the appointed transverse 
line on the floor and their stride length would be improved. 
The role of the laser light from the two participants’ 
performance is step line function. But in the other case, we 
found out that patients who with severe freezing and 
shuffling gait couldn’t achieve to step on the transverse line 
would get smooth gait in each laser light condition. People 
who ever used the standard walker were familiar with the 
device, so they could have a better performance than 
walking independently. In our observation, some people 
with PD who didn’t have a sense of security in walking 
independently would reduce their stride length.  
 
 
Discussion 
Although not everybody could accomplish the request 
completely, they got better performance when they saw the 
laser light. Sensory-cue actually increased patients’ 
performance, and posterior walker which is matched with 
visual cue wouldn’t cause light shelter. In the observation, 
patients with PD who received the external assistant had 
different performance according to their status. Maybe it 
should assess patients’ abilities and symptoms, then 
providing laser functions. We could sure that posterior 
walkers helped the three patients stabilize their status, and 
posterior walkers with laser light is feasible. Next step 
maybe add turning function and moving backward to train or 
assist their daily activity. 
 
 
References 
1. Meg E, et al “The biomechanics and motor control of gait in Parkinson 

disease” Clinical Biomechanics 16, 459-470, 2001. 

2. Koller, et al “Falls and Parkinson's disease” Clinical 

Neuropharmacology, 12(2), 98-105, 1989 Apr. 

3. Susan B. O’Sullivan, EdD, PT. ”Physical Rehabilitation:Assessment and 

treatment: Third Edition.” 

4. http://www.aan.com/familypractice/html/chp8.htm 

5. M Jobges, et al ”Repetitive training of compensatory steps： a 

therapeutic approach for postural instability in Parkinson’s disease.” J. 

Neurol. Neurosurg. Psychiatry 75, 1682-1687, 2004. 



6. http://www.ym.edu.tw/neu/notes/parkinson%20and%20movement.doc 

7. Frederick W, et al “Ambulatory Devices for Chronic Gait Disorders in 

the Elderly” American Family Physician 67(8), 2003. 

8. Greiner, B M, et al “Gait parameters of children with spastic diplegia: a 

comparison of effects of posterior and anterior walkers” Archives of 

Physical Medicine & Rehabilitation, 74(4), 381-385, 1993 Apr. 

9. M. Suteerawattananon, G.S, et al “Effects of visual and auditory cues on 

gait individuals with Parkinson’s disease” Journal of Neurological 

Sciences 219, 63-69, 2004. 

10. Ben Sidaway, et al “Effects of long-term gait training using visual cues 

in an individual with Parkinson disease” Physical therapy 86(2), 186-194, 

2006. 

11. Esther Cubo, et al ”Wheeled and standard walkers in Parkinson’s disease 

patients with gait freezing” Parkinsonism and Related Disorders 10, 9-14. 

2003. 

12. William C, et al “An analysis of problems with walkers encountered by 

elderly persons” Physical & Occupational Therapy in Geriatrics 13(1/2), 

1995. 

13. Patrick M, et al “Epidemiology of walker-related injuries and deaths in 

the United States: A commentary” American Journal of Physical 

Medicine & Rehabilitation 74(3), 1995. 

14. Richard D, et al “System for routine assessment of walker-assisted gait.” 

Clin. Biomech. 8, 73-80, 1993. 

15. Hamid Bateni, PhD, et al”Assistive Devices for balance and mobility：

Benefits, Demands, and adverse Consequences” Arch Phys Med Rehabil 

86, 134-45, 2005 

16. Deathe, A Barry, et al”Stability of walking frames.” Journal of 

Rehabilitation Research and Development 33(1), 1996. 

17. Gwyn N. Lewis, et al “Stride length regulation in Parkinson’s disease：

the use of extrinsic, visual cues” Brain 123, 2077-2090, 2000. 

18. Kompoliti K, et al “ “On” freezing in Parkinson’s disease：resistance to 

visual cue walking devices.” Mov. Disord 15, 309-312, 2000. 

19. Richards CL, et al “Changes induced by L-dopa and sensory cues on the 

gait of Parkinson patients.” Posture and Gait: Control Mechanisms 2, 

126-129,1992. 

20. Jean-Philippe Azulay, et al “Visual control of locomotion in Parkinson’s 

disease” Brain 122(1), 111-120, 1999. 

21. Takashi Hanakawa, MD, et al “Enhanced lateral premotor activity 

during paradoxical gait in Parkinson’s disease” Ann Neurol 32, 329-336, 

1999. 

22. Ben Sidaway, et al “Effects of long-term gait training using visual cues 

in an individual with Parkinson disease” Physical Therapy 86(2), 

186-194, 2006. 

23. TE Howe, et al “Auditory cues can modify the gait of persons with 

early-stage Parkinson’s disease：a method for enhancing parkinsonian 

walking performance？” Clinical Rehabilitation 17, 363-367, 2003. 

24. Gerald C McIntosh, et al “Rhythmic auditory-motor facilitation of gait 

patterns in patients with Parkinson’s disease” Journal of Neurology, 

Neurosurgery and Psychiatry 62(1), 1997. 

25. Esther Cubo, et al “Short-term and practice effects of metronome pacing 

in Parkinson’s disease patients with gait freezing while in the ‘on’ state: 

randomized single blind evaluation” Parkinsonism and Related Disorders 

10, 507–510, 2004. 

26. Lynn Rochester, PhD, et al “The Effect of External Rhythmic Cues 

(Auditory and Visual) on Walking During a Functional Task in Homes 

of People With Parkinson’s Disease” Arch Phys Med Rehabil 86, 

999-1006, 2005. 

27. http://www.iosh.gov.tw/ergodata.htm 

 
 

 


