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ABSTRACT 
Introduction: Parkinson’s disease could lead to the development of a festinating gait pattern characterized by a progressive increase of 
speed. This study aimed to develop a mobile application that could be used to remotely control the movement and speed of a motorized 
walker. The researchers were able to develop a mobile application with simple command buttons that could be used to remotely control a 
motorized walker with external cue devices. 
Methods: This study utilized the developmental method of research. With the assistance of an engineer, the researchers created a mobile 
application that could remotely control a motorized walker using an Arduino software program and a Bluetooth HC-03 module. The mobile 
application was designed at a private non-commercial facility in Cebu City. There were no respondents for this research. 
Results: The researchers were able to develop a mobile application with simple command buttons that could be used to remotely control a 
motorized walker with external cue devices.  
Conclusion: The mobile application was not tested by experts nor by actual patients. This study will serve as a groundwork for further re-
search on assistive devices for patients with Parkinson’s disease. 
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INTRODUCTION 
Parkinson’s disease (PD) is a chronic progressive disease of the central nervous system [1]. According to Prizer & Browner, it is 
second to Alzheimer’s disease among the most common neurodegenerative disorders [2]. Motor and nonmotor symptoms charac-
terize the disease. The classic features include resting tremor, rigidity, postural instability, and bradykinesia [3]. 
 
The most common disabling symptoms of Parkinson's disease are its associated gait impairments [4]. Among the elderly population, 
the major cause of morbidity is gait disorder [5]. These gait disorders are the leading causes of falls in Parkinson’s disease [6]. 

 
Impoverished movement results to a number of significant gait changes [7]. An abnormally stooped posture could lead to the devel-
opment of a festinating gait pattern which is characterized by a progressive increase in speed accompanied with a shortening of 
stride [7]. Festinating gait is also known as Parkinsonian Gait. It is distinguished by speedy and small steps which are made in an ef-
fort to keep the center of gravity in between the feet while there is an involuntary forward leaning of the trunk [8]. 

 
Another type of abnormal gait pattern that is common among patients with Parkinson’s Disease is the Freezing of Gait (FOG). This is 
one of the major debilitating motor symptoms of PD that has a great impact on daily living. This is also one of the main causes of 
falling and in consequence, the risk of fractures is increased [9]. As the disease progresses, the prevalence of FOG also increases [10]. 
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Patients who are at high risk of falls must immediately be referred for rehabilitation in the earliest time possible because medica-
tions for Parkinonson’s Disease and surgeries could not really improve gait [6]. Symptoms such as gait alterations and postural insta-
bility respond poorly to pharmacologic therapy [11]. 
In a study made by Earhart et al., there is a key issue in Parkinson’s Disease as most patients are only referred for rehab and a de-
crease in mobility. Because of this, the rehabilitation care provided is already in a tertiary prevention model of care when secondary 
preventive care could have been provided. Ideally, early PD signs and symptoms should be addressed immediately upon diagnosis so 
that function could be maximized and progression of the disability could be slowed [12]. 
 
As the symptoms in PD progresses, there is already a need to prescribe assistive devices [13]. Mobility aids such as walkers and 
canes help patients be a lot more dependent with their everyday activities. For the past years, various researches have already been 
made to examine the effectiveness of these mobility aids in mitigating the symptoms of Parkinson’s disease and it did have a posi-
tive result. Studies adding modifications to mobility aids in order to improve its quality and effectiveness have also been done. 

 
This study is a continuation of a study by Lee [14] entitled “Motorized Walker with External Cue Devices for Parkinson’s Disease: A 
Proposed Design.” This study will focus on introducing a new technology that will allow the motorized walker to be controlled using 
a mobile application through Bluetooth. This feature would allow the movement and speed of the motorized walker to be controlled 
remotely. This reduces the efforts of therapists and increases the safety of patients during gait training. 
 
Many people would benefit from this study. Aside from therapists and Parkinson’s disease patients, families and caregivers of these 
patients would also greatly benefit from this study because it would allow them to have control over the direction and speed of the 
motorized walker. Thereby, increasing sense of security while promoting normal cadence during gait training. So it could be assured 
that the patient is ambulating according to his level and capacity. 
 
 
 

METHODS 
Research Duration 
This study was conducted in four months starting from December 2019 until March 2020. Within this four-month period, all steps to 
be undertaken are done, which includes the designing of an interface circuit for the Bluetooth module to the Arduino microcontrol-
ler, as well as the building and testing of the Arduino software and the mobile application. 
 
Research Design 
This study utilized the developmental method of research which is a systematic study of designing, developing processes and prod-
ucts that must meet the criteria of internal consistency and effectiveness. 
 
Site of the Study and Available Facilities 
The mobile application was designed at a private non-commercial facility in Cebu City. 
 
Materials and Equipment 
This study utilized a prototype of a motorized walker. The frame of the device is made up of aluminum with plastic caster type of 
wheels and rubberized outer surface attached proximally to the base. 
The HC-05 Bluetooth module served as the point of connection between the Arduino Nano microcontroller and a bluetooth-enabled 
Android mobile device. The commands for motor speed control are transmitted and received serially to the Arduino through the 
transmit (TX) and receive (RX) pins. These commands are then interpreted by the microcontroller to start, stop, and vary the speed 
of the motor. 
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Conclusion 
This study aimed to add a new feature to the prototype of a motorized walker with external cue devices from the study of Lee [14]. A 
mobile application was developed to allow the movement and speed of the motorized walker to be controlled remotely through Blu-
etooth. By following a five-step process, the researcher was able to develop a mobile application that serves as a remote control to 
the motorized walker. This study will serve as a groundwork for further research about technological innovations on assistive devices 
for patients with Parkinson’s disease. Lastly, this study will favor Parkinson’s disease patients, their families and caregivers, and the 
rehabilitation community as well. 
 
 
Acknowledgment 
The researchers would like to thank their family and friends for their continuous support. 
 

 
References 
[1] Goodman, C. C., & Fuller, K. S. (2014). Pathology Implications for the Physical Therapist. St. Louis, MO: Elsevier Health Sciences. 
[2] Prizer, L. P., & Browner, N. (2012). The Integrative Care of Parkinson's Disease: A Systematic Review. Journal of Parkinson's Disease, 2(2), 79-86. 

doi:10.3233/jpd-2012-12075 
[3] Braddom, R. L. (2011). Degenerative Movement Disorders of the Central Nervous System. In Physical Medicine and Rehabilitation (4th ed.). 

Philadelphia 19103-2899, MO: Elsevier Health Sciences. 
[4] Mirelman, A., Bonato, P., Camicioli, R., Ellis, T. D., Giladi, N., Hamilton, J. L., … Almeida, Q. J. (2019). Gait impairments in Parkinson's disease. The 

Lancet Neurology, 18(7), 697-708. doi:10.1016/s1474-4422(19)30044-4 
[5] Chen, P., Wang, R., Liou, D., & Shaw, J. (2013). Gait Disorders in Parkinson's Disease: Assessment and Management. International Journal of 

Gerontology, 7(4), 189-193. doi:10.1016/j.ijge.2013.03.005 
[6] Barbosa, A. F., Chen, J., Freitag, F., Valente, D., Souza, C. D., Voos, M. C., & Chien, H. F. (2016). Gait, posture and cognition in Parkinson's disease. 

Dementia & Neuropsychologia, 10(4), 280-286. doi:10.1590/s1980-5764-2016dn1004005 
[7] O'Sullivan, S. B., Fulk, G. D., & Schmitz, T. J. (2014). Parkinson's Disease. In Physical Rehabilitation (6th ed.). Philadelphia, PA 19103: F.A. Davis 

Company. 
[8] Grabli, D., Karachi, C., Welter, M., Lau, B., Hirsch, E. C., Vidailhet, M., & François, C. (2012). Normal and pathological gait: what we learn from 

Parkinson's disease: Figure 1. Journal of Neurology, Neurosurgery & Psychiatry, 83(10), 979-985. doi:10.1136/jnnp-2012-302263 
[9] Sawada, M., Wada-Isoe, K., Hanajima, R., & Nakashima, K. (2019). Clinical features of freezing of gait in Parkinson's disease patients. Brain and 

Behavior, 9(4), e01244. doi:10.1002/brb3.1244 
[10] Kalia, L. V., & Lang, A. E. (2015). Parkinson's disease. The Lancet, 386(9996), 896-912. doi:10.1016/s0140-6736(14)61393-3 
[11] Borrione, P. (2014). Effects of physical activity in Parkinson's disease: A new tool for rehabilitation. World Journal of Methodology, 4(3), 133. 

doi:10.5662/wjm.v4.i3.133 
[12] Earhart, G. M., Ellis, T., Nieuwboer, A., & Dibble, L. E. (2012). Rehabilitation and Parkinson’s Disease. Parkinson's Disease, 2012, 1-3. 

doi:10.1155/2012/371406 
[13] Kegelmeyer, D. A., Parthasarathy, S., Kostyk, S. K., White, S. E., & Kloos, A. D. (2013). Assistive devices alter gait patterns in Parkinson disease: 

Advantages of the four-wheeled walker. Gait & Posture, 38(1), 20-24. doi:10.1016/j.gaitpost.2012.10.027 
[14] Lee, W. J. (2019). Motorized Walker with External Cue Devices for Parkinson’s Disease: A Proposed Design 
[15] Shirakawa, T., Kamiura, M., Takagi, A., & Sato, H. (2013). Analysis for the Gait Patterns of Healthy Subjects During March. Procedia Computer 

Science, 24, 167-174 
[16] Edemekong, P. F., Bomgaars, D. L., Sukumaran, S., & Levy, S. (2020). Activities of Daily Living (ADLs) 
[17] Winiarski, S., Pietraszewska, J., & Pietraszewski, B. (2019). Three-Dimensional Human Gait Pattern: Reference Data for Young, Active Women 

Walking with Low, Preferred, and High Speeds. BioMed Research International, 2019, 1-7 
[18] Kuo, A. D., & Donelan, J. M. (2010). Dynamic Principles of Gait and Their Clinical Implications. Physical Therapy, 90(2), 157-174 
[19] Neufeld, S., Machacova, K., Mossey, J., & Luborsky, M. (2013). Walking Ability and Its Relationship to Self-Rated Health in Later Life. Clinical 

Gerontologist, 36(1), 17-32 
[20] Halpern, L. W. (2017). Early Ambulation Is Crucial for Improving Patient Health. AJN, American Journal of Nursing, 117(6), 15 
[21] Hanson, S., & Jones, A. (2015). Is there evidence that walking groups have health benefits? A systematic review and meta-analysis. British Journal of 

Sports Medicine, 49(11), 710-715 
[22] Abellan Van Kan, G., Rolland, Y., Andrieu, S., Bauer, J., Beauchet, O., Bonnefoy, M., Cesari, M., Donini, L., Gillette-Guyonnet, S., Inzitari, M., 

Nourhashemi, F., Onder, G., Ritz, P., Salva, A., Visser, M., & Vellas, B. (2009). Gait speed at usual pace as a predictor of adverse outcomes in 
community-dwelling older people an International Academy on Nutrition and Aging (IANA) Task Force. The journal of nutrition, health & 

GSJ: Volume 9, Issue 1, January 2021 
ISSN 2320-9186 656

GSJ© 2021 
www.globalscientificjournal.com



aging, 13(10), 881-889 
[23] Peel, N. M., Kuys, S. S., & Klein, K. (2012). Gait Speed as a Measure in Geriatric Assessment in Clinical Settings: A Systematic Review. The Journals 

of Gerontology: Series A, 68(1), 39-46 
[24] Bohannon, R. W., & Williams Andrews, A. (2011). Normal walking speed: a descriptive meta-analysis. Physiotherapy, 97(3), 182-189 
[25] Morris, M. (2000). Movement Disorders in People With Parkinson Disease: A Model for Physical Therapy. Physical Therapy 
[26] Stocchi, F., Vacca, L., & Radicati, F. G. (2015). How to optimize the treatment of early stage Parkinson’s disease. Translational Neurodegeneration, 

4(1) 
[27] Puyjarinet, F., Bégel, V., Gény, C., Driss, V., Cuartero, M., Kotz, S. A., … Dalla Bella, S. (2019). Heightened orofacial, manual, and gait variability in 

Parkinson’s disease results from a general rhythmic impairment. npj Parkinson's Disease, 5(1) 
[28] Wu, T., & Hallett, M. (2013). The cerebellum in Parkinson’s disease. Brain, 136(3), 696-709. doi:10.1093/brain/aws360Mirdamadi, J. L. (2016). 

Cerebellar role in Parkinson's disease. Journal of Neurophysiology, 116(3), 917-919 
[29] Mirdamadi, J. L. (2016). Cerebellar role in Parkinson's disease. Journal of Neurophysiology, 116(3), 917-919 
[30] Olson, M., Lockhart, T. E., & Lieberman, A. (2019). Motor Learning Deficits in Parkinson's Disease (PD) and Their Effect on Training Response in 

Gait and Balance: A Narrative Review. Frontiers in Neurology, 10 
[31] Bryant, M. S., Rintala, D. H., Graham, J. E., Hou, J. G., & Protas, E. J. (2014). Determinants of Use of a Walking Device in Persons With Parkinson's 

Disease. Archives of Physical Medicine and Rehabilitation, 95(10), 1940-1945 
[32] Afsar, M. R., Wadsworth, M., Shen, T., Zhang, H., Ye, C., & Shen, X. (2017). A Motorized Robotic Walker for Human Walking Assistance. 2017 Design 

of Medical Devices Conference 
[33] Ring, Joachim & Hellstén, Thomas & Kettunen, Jyrki. (2019). Evaluating factors associated with the fear of falling in older adults using The Falls 

Efficacy Scale Inter- national (FES-I) 
[34] Allen, N. E., Schwarzel, A. K., & Canning, C. G. (2013). Recurrent Falls in Parkinson’s Disease: A Systematic Review. Parkinson's Disease, 2013, 1-16 
[35] Buetow, S. A., Martínez-Martín, P., & McCormack, B. (2017). Falling upward with Parkinson’s disease. npj Parkinson's Disease, 3(1) 
[36] Rahman, S., Griffin, H. J., Quinn, N. P., & Jahanshahi, M. (2011). On the Nature of Fear of Falling in Parkinson’s Disease. Behavioural Neurology, 

24(3), 219-228 
[37] Zhang, M., Artan, N. S., Gu, H., Dong, Z., Burina Ganatra, L., Shermon, S., & Rabin, E. (2018). Gait Study of Parkinson's Disease Subjects using 

Haptic Cues with A Motorized Walker 
[38] Chaccour, K., Eid, J., Darazi, R., Hajjam el Hassani, A., & Andres, E. (2015). Multisensor guided walker for visually impaired elderly people. 2015 

International Conference on Advances in Biomedical Engineering (ICABME) 
[39] Bartlett, C. M. (2017, December). Designing A Recreational Pediatric Walker For Use On Uneven Terrain 
[40] Tharakeshwar, Appala, and Ashitava Ghosal. "A Three-Wheeled Mobile Robot for Traversing Uneven Terrain Without Slip: Simulation and 

Experiments." Mechanics Based Design of Structures and Machines, vol. 41, no. 1, 2013, pp. 60-78 
[41] McCormick, A., Alazem, H., Morbi, A., Beranek, R., Adler, R., Tibi, G., & Vilé, E. (2016). Power Walker Helps a Child with Cerebral Palsy. 

Proceedings of the 3rd International Conference of Control, Dynamic Systems, and Robotics (CDSR'16) 
[42] Sierra M., S. D., Jimenez, M. F., Munera, M. C., Bastos, T., Frizera-Neto, A., & Cifuentes, C. A. (2019). A Therapist Helping Hand for Walker-Assisted 

Gait Rehabilitation: A Pre-Clinical Assessment. 2019 IEEE 4th Colombian Conference on Automatic Control (CCAC) 
[43] Mou, W., Chang, M., Liao, C., Hsu, Y., Tseng, S., & Fu, L. (2012). Context-aware assisted interactive robotic walker for Parkinson's disease patients. 

2012 IEEE/RSJ International Conference on Intelligent Robots and Systems  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GSJ: Volume 9, Issue 1, January 2021 
ISSN 2320-9186 657

GSJ© 2021 
www.globalscientificjournal.com



Figures 

  
Figure 1. Wiring Diagram 

 

 
Figure 2. Mobile Application Design 

 

GSJ: Volume 9, Issue 1, January 2021 
ISSN 2320-9186 658

GSJ© 2021 
www.globalscientificjournal.com


	Introduction
	Methods



