
  

  

Abstract— Unlike able-bodied ambulatory population, 

wheelchair users do not have adequate access to technologies 

that monitor and motivate physical activity (PA). We developed 

a physical activity monitoring and sharing platform (PAMS) 

especially suited for capturing PA that are part of the lifestyle 

in wheelchair users and motivating them to be physically active 

via social networking based applications. This paper describes 

the general infrastructure and components of the prototype 

PAMS. The monitoring unit is designed to capture the activity 

type, amount, and associated energy expenditure of wheelchair 

users. The sharing unit consists of a web-based application and 

an Android-based mobile application built on top of Facebook 

platform and allows wheelchair users to self-monitor and share 

their PA information with their community of interest. The 

prototype PAMS is being evaluated for its reliability in 

capturing PA, validity in measuring PA parameters, and 

usability of the sharing applications among wheelchair users. 

We expect the PAMS will enable wheelchair users to track 

their own PA participation and become more physically active, 

leading to better overall health, greater community 

participation, and higher quality of life.  

I. INTRODUCTION 

Regular participation in physical activity (PA) is often 

identified as a leading health indicator [1, 2]. Yet research 

has shown that people with physical disabilities, especially 

those who rely on manual wheelchairs as their primary 

means of mobility, are less likely to be physically active 

when compared to the able-bodied population [3, 4]. Low 

levels of PA in this population have been associated with 

decreased aerobic capacity, muscular strength and 

endurance, and flexibility, all of which have the potential for 

restricting their functional independence and increasing their 
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risks for chronic diseases and secondary complications [5]. 

In fact, this population reports a high number of chronic 

conditions (e.g., diabetes mellitus and cardiovascular 

disease) and secondary complications (e.g., fatigue, weight 

gain, pain, and depression) [6-8].  

One of the prerequisites as well as strategies to promote 

regular PA participation is to obtain accurate estimates of 

everyday PA [9-11]. The general population nowadays has 

access to a plethora of body monitoring devices ranging 

from simple pedometers to complex multi-sensor platforms 

that automatically track PA and provide feedback to increase 

user understanding and consciousness of their PA 

participation [12]. However, manual wheelchair users have 

no equivalent means to self-manage their PA participation. 

Only a few studies looked into using activity monitors to 

measure physical activity among wheelchair users [13-16]. 

These studies either measured time of travel and distances to 

indicate gross PA levels or examined correlations between 

wrist-worn accelerometer counts and energy expenditure of 

wheelchair users. None of them have provided direct 

estimation of energy expenditure associated with physical 

activity and given real-time feedback to wheelchair users on 

their PA levels.  

Wheelchair users also face more barriers in participating 

in regular PA than the general population [17-19]. In 

addition to the barriers related to their physical limitations 

such as pain, lack of energy, and lack of accessible facilities 

and exercise equipment, several studies also indicated that 

social influence from friends and family is an especially 

important determinant of PA participation for this population 

[17, 18]. Warms et al. found that social environment 

variables including social support from family and friends 

and healthcare providers discussing exercise were more 

important factors than physical environment variables for 

promoting PA in wheelchair users [17]. Kerstin et al. found 

that the ability to share with others and give support in the 

process of participating in PA strengthens one’s own ability 

to participate in PA among a group of people with spinal 

cord injury [19].  

This paper describes our preliminary work on developing 

a physical activity monitoring and sharing platform (PAMS) 

especially suited for capturing PA that are part of the 

lifestyle in wheelchair users and motivating them to be 

physically active via web-based or mobile social networking 

applications.  
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challenges lies in the lack of monitoring devices that can 

provide valid and accurate PA information for our target 

group – wheelchair users. The development of a monitoring 

unit that is capable of providing accurate information about 

the type, frequency, duration, and intensity of PA for our 

target group requires a large sample size and extensive 

testing and validation. Another challenge lies in the battery 

life of the monitoring unit and the mobile phone. Based on 

our preliminary testing, the monitoring unit needs to be 

charged on a daily basis, and the mobile phone can last for a 

day under light use. The feasibility for wheelchair users to 

use PAMS on a daily basis to self-monitor their PA needs to 

be explored. Finally, even though the integration of our 

applications with Facebook could increase the likelihood of 

user adoption, it could also potentially compromise user 

privacy. As physical activity and other health related data 

are attached to the social interaction using the Facebook 

functions, they can be exposed to the public if used 

inappropriately. Future work on the sharing applications 

could include features such as live news feed showing 

current ‘best performer’ based on specific category such as a 

user with the highest energy expenditure of the week/month. 

Another potential content for this live news feed is a list of 

users currently performing physical activity. We also aim to 

conduct clinical studies to evaluate the effectiveness of the 

PAMS in promoting PA among wheelchair users in the near 

future.  

IV. CONCLUSION 

The PAMS is a new activity monitoring system with 

seamless connectivity and interactivity that not only 

provides wheelchair users with accurate estimates of their 

everyday PA but also leverages the power of social influence 

to motivate positive PA behaviors among this group who 

ranks at the lower end of PA spectrum. The PAMS could 

also be a useful tool for assisting researchers and clinical 

professionals to collect in situ PA data to advance PA 

research in this population. The concept and design of the 

PAMS could potentially be extended to other populations.  
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