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Abstract 

mHealth apps offer one way for people with disabilities to self-manage their physical 

activity behaviour and to achieve and maintain well-being. However, the design and content of 

physical activity apps do not meet the accessibility and inclusion needs of diverse user groups. 

For example, the ParticipACTION app, a physical activity app made by the Canadian non-profit 

organization to encourage Canadians to move more, is not inclusive. To address this shortcoming 

and to model a practical approach to knowledge translation, we developed and implemented a 

process for creating evidence-based, disability-specific content for the ParticipACTION app. 

Thirty pieces of evidence-based, inclusive content were created and integrated into the 

ParticipACTION app. Using the RE-AIM framework as a guide, this thesis explores and 

evaluates the integration of mHealth physical activity content designed for people with 

disabilities into the ParticipACTION app. The RE-AIM framework was operationalized to 

include indicators for (1) Reach, which was measured by the proportion of app users that have a 

disability; (2) Effectiveness, which was measured by the total number of inclusive content 

consumed by people with disabilities; (3) Adoption; which was measured by the number of 

inclusive articles that were integrated into the ParticipACTION app; (4) Implementation; which 

was measured by calculating the percentage of ParticpACTION’s yearly budget that is now 

dedicated to inclusive content development and; (5) Maintenance; which was measured by 

calculating the number of ParticipACTION staff identified to maintain this work overtime. Data 

sources included in-app surveys and challenges available in the ParticipACTION app. 

Connection to fitness trackers allows for physical activity behaviour to be tracked in the app. 

Descriptive analyses revealed that reach is low, with only 3.2% of new app users having a 

disability. Although the ParticipACTION app now has content relevant to people with 
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disabilities, few users are engaging with the content. The findings emphasize the importance of 

utilizing a knowledge translation approach to implement disability-specific physical activity 

content into an mHealth format. This work presents considerations for researchers and health 

promoters aiming to develop appropriate mHealth intervention integration and evaluation 

techniques for adults living in Canada, and more specifically, those with disabilities.  
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Glossary 

 

Accessibility The extent to which a product, environment, 

service, or information is easily and readily 

usable by people with disabilities or diverse 

needs, without the need for special 

accommodations 

Inclusive Ensuring that all individuals, regardless of 

differences in background, ability, or identity, 

are welcomed, respected, and valued within a 

particular setting or society. 

Integration The process of combining or incorporating 

different parts or elements into a unified 

whole, often aiming to promote cooperation, 

inclusivity, and equality among diverse 

groups or components within a system, 

organization, or society. 

Tailored Customizing or adapting current practices to 

better suit the specific needs, preferences, and 

abilities of people with disabilities. This could 

involve adjusting language, formatting, or 

presentation styles to make content more 

accessible and relevant to individuals with 

diverse disabilities, ensuring that they can 

effectively understand and engage with the 

information provided 

Universal Concept of creating environments, products, 

or systems that are accessible and usable by 

people of all abilities, ages, sizes, and 

backgrounds without the need for adaptation 

or specialized design 
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Chapter 1 

Introduction 

1.1 General Overview  

 
The benefits of physical activity for people with disabilities are well documented. 

Physical activity is positively associated with cardiorespiratory fitness, muscular strength, and 

indicators of cardiometabolic health and well-being (Martin-Ginis et al., 2021). Although these 

benefits have been identified, a large segment of the population with a disability is inactive and 

at risk of the health problems associated with inactivity (Martin-Ginis et al., 2021).  

mHealth offers one potential method to help people with disabilities self-manage their 

behaviours and increase physical activity levels (Zhou et al., 2019). mHealth consists of medical 

and public health practices, supported by mobile devices and their associated applications 

(World Health Organization, 2011). mHealth serves as a worthy platform for integrating key 

disability-specific physical activity knowledge (e.g. physical activity guidelines, appropriate 

theories of motivation, effective behaviour change techniques) into practice (Berglind et al., 

2020; Hoeveraars et al., 2021; Radcliffe et al., 2021). Recommendations include addressing the 

specific needs of people with disabilities within an mHealth intervention to provide relevancy 

and influence physical activity behaviour change among users (Bearne et al., 2020; Lippincot et 

al., 2020; Olsen, 2019) 

 There are currently over 350,000 health and wellness apps available across various 

platforms (iOS, Android, Google) designed to support physical activity behaviour change 

(Medical Device Network, 2021). Few of the existing apps are designed to support people with 

disabilities. While some disability-specific physical activity apps do exist, most of these apps 

have been designed for research purposes and are not available on the market (Olsen et al., 
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2019). Disability-specific apps have the potential to communicate tailored physical activity 

information but are limited by (1) a lack of developer knowledge to promote accessibility (Di 

Gregorio et al., 2022); (2) the absence of people with disabilities during the development of 

disability-specific apps (Rios et al., 2016); and (3) the failure to integrate web content 

accessibility guidelines (Henni et al., 2022). Furthermore, the narrow focus of disability-specific 

physical activity apps is inconsistent with organizations’ mandate of promoting physical activity 

at a broad population level. For example, ParticipACTION, a national physical activity 

promotion organization, has a mandate to promote physical activity for all people living in 

Canada.  

 There has been a notable shift towards inclusion within physical activity interventions. 

Organizations and companies promoting physical activity are striving to be more inclusive. For 

these organizations and companies, creation of disability-specific physical activity resources and 

tools (such as an app) likely strays from their population-level mandate of promoting physical 

activity for all. Thus, an integrated approach to resource development is highly desirable.  

To explore the potential for enhanced inclusivity of the existing ParticipACTION app, we 

utilized Graham and colleagues’ (2006) knowledge-to-action framework as a roadmap to 

integrate disability-specific physical activity knowledge into an mHealth format by following six 

steps of knowledge production and dissemination. Specifically, we generated 75 pieces of 

evidence-based content designed for the ParticipACTION app. The ParticipACTION app is a 

research-based Canadian fitness and exercise app that is rooted in behaviour change science. The 

app includes how-to physical activity information and encourages Canadians to track their health 

behaviours by connecting fitness trackers. However, the questions remain as to whether this 

content is being accessed by people with a disability and if it influences physical activity 
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behaviours. To answer these questions, the RE-AIM framework offers a way to evaluate the 

integration of disability-specific physical activity content and consists of five dimensions (Reach, 

Effectiveness, Adoption, Implementation, Maintenance). This thesis uses the RE-AIM 

framework to evaluate the integration of disability-specific physical activity behaviour content 

into a novel mHealth format. 

1.2 Thesis Objectives 

 
Using the RE-AIM Framework as a guide, the objective of this thesis is to evaluate the 

integration of mHealth physical activity content designed for people with disabilities in an 

mHealth format.  

1.3 Thesis Organization  

 
The thesis conforms to Queen’s University School of Graduate Studies “General Forms 

of Theses” guidelines and the Queen’s University School of Kinesiology and Health Studies 

“Traditional Style Thesis Requirement” guidelines. The second chapter provides an overview of 

relevant literature. The third chapter describes context of the community organization and the 

knowledge translation work completed prior to integration. The fourth chapter contains a 

description of the methods used to evaluate the integration of disability-specific physical activity 

content into an mHealth format. The fifth chapter features the results of implementing content. 

The sixth chapter includes a discussion of the major findings and implications of the research. 

Appendices are located at the end of the document and contain copies of all materials used for 

data collection. 
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Chapter 2 

Literature Review 

2.1 Physical Activity for People with Disabilities 

 Worldwide, an estimated 1.5 billion people are currently living with some form of a 

disability (World Health Organization, 2011). The definition of people with disabilities includes 

individuals who identify as having a long-term physical, mental, intellectual, or sensory 

impairment that hinders full participation in society (United Nations, 2022). This thesis adheres 

to the social model of disability, which recognizes disability as an interaction of one’s 

impairment with the environment and the barriers that exist. Systemic barriers and social 

exclusion create limitations in functioning rather than exclusively by one’s medical condition. 

Physical activity is beneficial for most people with disabilities as physical activity is associated 

with cardiorespiratory fitness, muscular strength, and indicators of cardiometabolic health 

(Martin Ginis et al., 2021). Although physical activity is associated with many benefits, people 

with disabilities are less likely to meet physical activity recommendations. As such, this 

population is subjected to a greater risk of health problems associated with being physically 

inactive compared to the population without a disability (Martin Ginis et al., 2021). 

 Physical activity barriers identified by people with disabilities have been well 

documented, with these barriers translating to high rates of physical inactivity and associated 

adverse health outcomes (Martin-Ginis et al., 2016). People with disabilities are less likely to 

participate in physical activity due to various barriers that exist at the following levels: (1) 

intrapersonal (i.e., attitudes, beliefs, and perceived benefits); (2) interpersonal (i.e., negative 

attitudes); (3) institutional (i.e., policy); and (4) community (i.e., inaccessible environments). 

Due to these numerous barriers, people with disabilities experience lower rates of physical 
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activity and are more likely to experience negative health outcomes due to inactivity compared to 

the general population (Martin-Ginis et al., 2016). As such, unique and tailored physical activity 

intervention approaches are needed to overcome these barriers and elicit positive physical 

activity behaviour change among people with disabilities (Martin-Ginis et al., 2016). 

2.2 mHealth as a Method to Promote Physical Activity 

 mHealth holds promise as a method for physical activity behaviour change (Berglind et 

al., 2020). mHealth refers to any medical and public health practice supported by mobile devices 

and their associated applications (World Health Organization, 2011). Interest in this field has 

exploded in recent years with the rise of technological dominance, with mHealth acting as a 

useful tool for individuals looking to make behaviour change if designed appropriately. By 2021, 

over 350,000 mHealth apps have been made available to people living in Canada across the 

Apple and Android app stores, with fitness and wellness apps consisting of the most popular 

downloads (Medical Device Network, 2021). As more and more people with disabilities are 

turning to mHealth for health decision making (Zhou et al., 2020), the potential for extensive 

reach makes apps a ripe platform for sharing physical activity information.  

 mHealth serves as a worthy platform for knowledge translation work to occur and acts as 

an opportunity to translate disability-specific physical activity evidence into practice. Although 

more people with disabilities are turning to apps to support their physical activity journeys, apps 

are not equipped to support people with disabilities (Berglind et al., 2020; Di Gregorio et al., 

2022; Olsen et al., 2019). To properly equip apps to support people with disabilities, a 

knowledge translation approach should be used. Knowledge translation involves the task of 

taking research and translating it for people and organizations who can put it into practical use 

(Graham et al., 2006). For example, the Canadian 24-Hour Movement Behaviour Guidelines are 
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evidence-based guidelines that are shared with people living in Canada through an app (among 

other places; Flood et al., 2023). Accordingly, apps have potential as a channel for 

communicating the accumulating body of evidence of physical activity benefits and barriers and 

guidelines to people with disabilities. 

2.3 mHealth in Populations without Disabilities 
 

 mHealth can support both general and diverse populations with their physical activity 

journeys. Recent research has demonstrated the role that mHealth plays in physical activity 

behaviour change. Notably, a recent systematic review explored the immediate and long-term 

effects of mHealth interventions for people without disabilities (Monninghoff et al., 2021). To be 

included in this review, eligible papers described a randomized controlled trial of mHealth 

interventions targeting physical activity as a primary outcome in adults. Of the 2628 studies 

identified, 117 were included for review (Monninghoff et al., 2021). Ultimately, the systematic 

review found small to moderate positive effects for the potential of mHealth intervention to 

increase physical activity at the end of intervention among users without disabilities 

(Monninghoff et al., 2021). These findings demonstrate the ability of mHealth interventions to 

improve the physical activity rates of people without disabilities.  

 Notably, mHealth has demonstrated the ability to support individuals in their physical 

activity journey by strengthening motivation to perform physical activity and promoting self-

awareness among users without disabilities (Carter et al., 2018). Carter and colleagues performed 

a systematic review identifying and synthesizing qualitative research on the experience of using 

mHealth applications to promote physical activity. This review found that individuals who use 

mHealth are more likely to increase their awareness of physical activity because of such 

knowledge applications and wearable activity monitor use (Carter et al., 2018). Heightened 
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awareness provides opportunities for reflection which can aid attempts to adapt current routines 

or lifestyles to incorporate additional physical activity 

Given this, mHealth is an effective method for physical activity behaviour change among 

general populations (Monninghoff et al., 2021; Carter et al., 2018); however, it must be 

investigated further to determine transferability to other contexts and groups.   

2.4 mHealth in Populations with Disabilities  

 In addition to the population with disabilities, initial research has demonstrated the ability 

for mHealth to positively influence physical activity behaviour among people with a physical 

disability such as spinal cord injury or lower limb amputation. Berglind and colleagues (2020) 

compared the efficacy of an mHealth physical activity intervention versus a supervised exercise 

and health coaching program among adults with disabilities (spinal cord injury and lower limb 

amputation). In a 12-week parallel-group randomized controlled trial (Berglind et al., 2020), 

adults (n=110) with these mobility disabilities were assigned to either one of three commercially 

available physical activity apps or an in-person supervised exercise session. The three apps vary 

in terms of their abilities to track physical activity behaviours, with one specifically including 

dietary behaviours. Additionally, two of the three apps track movement via hip-worn 

accelerometers (Berglind et al., 2020). App engagement varied between participants in the app 

group: 36% used the app every day, 31% for 5 to 6 days/week, 14% for 3 to 4 days/week, and 

19% for less than 3 times/week. Engagement with the supervised health sessions also varied. 

Weekly exercise and coaching session were offered throughout the 12 weeks, with 45% 

attending all 12 sessions, 29% attending 11 sessions, 7% attending 10 exercise sessions, and 19% 

attending 4 to 9 sessions. Together, these findings suggest that supervised health sessions and 

mHealth interventions have the same potential to influence physical activity behaviour change 
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among people with disabilities. Supervised health sessions have been the primary method for 

physical activity promotion among people with disabilities; however, mHealth offers a new, and 

largely untested, method of implementation (Berglind et al., 2020).   

Furthermore, Berglind and colleagues demonstrate that ability of physical activity apps to 

improve health outcomes in people with disabilities. Following app engagement, Berglind et al. 

(2020) assessed levels of moderate-to-vigorous physical activity and cardiorespiratory fitness. 

The amount of time spent engaging with the app was compared to total physical activity minutes. 

An increase in moderate-to-vigorous physical activity was not a significant finding; however, 

changes in body mass index and cardiorespiratory fitness were noted (Berglind et al., 2020). 

Findings suggest that commercially available apps improve body mass index and 

cardiorespiratory fitness to the same degree as supervised exercise sessions (Berglind et al., 

2020). The noted improvement in health outcomes demonstrates the ability of generic, 

commercially available mHealth to offer many of the same benefits as supervised exercise 

sessions; however, it remains unclear which mHealth features best support individuals with 

disability in practice.  

 More specifically, research has evaluated the effectiveness of apps targeted and tailored 

for people with a disability. One such application is WHEELS: an mHealth app targeted towards 

wheelchair users to encourage achievement of the scientific exercise guidelines designed for 

adults with spinal cord injury (Hoeveraars et al., 2021). The app contains how-to information and 

physical activity resources based on sixteen behavior change strategies relevant to wheelchair 

users. Hoeveraars and colleagues (2021) ran a feasibility study of the WHEELS App, 

determining that the app holds promise for the improvement of health and is feasible to 

implement on a large scale. Following implementation among 14 participants with spinal cord 
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injury, participants experienced a positive change in body composition, waist circumference, and 

fat mass percentage (Hoeveraars et al., 2021). The feasibility trial revealed a varied user 

experience, with some participants expressing dissatisfaction with the user-friendliness of the 

app in relation to their accessibility needs. For example, participants identified a lack of suitable 

exercises for spinal cord injury within the app database to be a specific barrier to app use. To 

overcome this barrier, participants identified a distinct need for increased personalization options 

and spinal cord injury-tailored exercise options. The perceived usability of the app demonstrates 

room for improvement while already showing positive effects on body composition and sleep 

quality (Hoeveraars et al., 2021). Although disability specific apps have the potential to 

positively affect users with a disability, gaps related to app design remain unresolved. To 

overcome barriers in app design for people with disabilities, developers must consider tailored 

content and functions to support the varied needs of different disability groups while engaging 

with an app.  

Tailoring app content to the individual has demonstrated many benefits for people with 

disabilities. Lai and colleagues (2019) examined the usability of a mobile exercise app designed 

for people with physical disabilities. A sequential explanatory mixed methods design was 

implemented to test usability in terms of effectiveness, efficiency, satisfaction, and usefulness 

categories. The app offers a collection of high-quality exercise videos tailored to individuals with 

diverse physical disabilities. Within its extensive video library of 33 entries, content is neatly 

organized into three distinct levels: easy, medium, and hard. These videos guide users through 

various exercises that focus on improving range of motion, building strength, enhancing 

cardiovascular fitness, and developing functional strength. Notably, research conducted by Lai et 

al. (2019) underscores the app's effectiveness, utility, and positive reception among individuals 
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with disabilities. Feedback from participants attests to the app's value as an instrumental tool in 

facilitating regular physical activity. 

Although mHealth demonstrates the ability to promote positive physical activity 

behaviours among people with disabilities, reach of physical activity apps is traditionally low 

(Jones et al., 2018).  While smartphone ownership is about equal among people with and without 

disabilities (71% vs. 68%), the rate of adoption of mHealth apps is lower (Jones et al., 2018). 

Only 17% of people with disabilities have downloaded one mHealth app to support their health, 

versus 34% of people without disabilities (Jones et al., 2018). Taken together, recent studies 

demonstrate that engagement with mHealth physical activity content can lead to positive 

behaviour change outcomes for people with and without disabilities, however uptake is 

traditionally low and people with disabilities are not accessing apps available to them. 

Accumulating evidence suggests generic, targeted, and tailored apps are valuable methods for 

health interventions and demonstrate the need for future behaviour change efforts to include 

mHealth methods (Berglind et al., 2020; Carter et al., 2018; Hoeveraars et al., 2021; 

Monninghoff et al., 2021). As a feasible method to improve physical activity behaviours, 

mHealth apps should ensure they are designed to support diverse populations with unique needs 

and physical activity experiences. Organizations must take the necessary steps to improve 

uptake.  

2.5 Accessibility and Inclusivity of Physical Activity Apps  

 Although mHealth holds potential as a support for health decision making (Zhou et al., 

2020), apps are not generally designed to meet the needs of people with disabilities, engendering 

issues with accessibility and inclusion (Olsen et al., 2019). To meet the needs of people with 

disabilities, app designers must consider functionality and content. Functionality considerations 
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pertain to the ease of using the app by the user with disabilities, such as the orientation of 

features on the screen and the inclusion of easily identifiable buttons and reachable elements. 

Content considerations relate to providing physical activity information specifically designed for 

individuals with disabilities, grounded in behaviour change theory and supported by evidence.  

Functionality Considerations. Guidelines exist to assist app developers in creating 

accessible products, such as the Web Content Accessibility Guidelines developed as part of the 

Web Accessibility Initiative (WAI). The WAI takes an open-source framework approach in 

which Web Content Accessibility Guidelines, technical specifications, and educational resources 

are developed to help make the web more accessible to people with disabilities. However, app 

developers often fail to consider these guidelines during the implementation phase or incorrectly 

apply them (Di Gregorio et al., 2022).  

 This lack of consideration leads to challenges for individuals with disabilities in using 

mHealth apps, as their diverse needs related to body function, structure, abilities, and context are 

not adequately addressed (Henni et al., 2022). For example, visually impaired people use 

descriptions of images and people with hearing loss may use captioning on videos (Henni et al., 

2022). To address the diverse needs of a population, developers of mHealth apps should strive to 

develop solutions that are accessible to and usable for all individuals, including people with a 

disability (Henni et al., 2022).  

Preliminary research has examined the application of accessibility guidelines in 

commercially available apps. In an independent study, we investigated the inclusion of 

accessibility criteria in the top 50 physical activity apps from the Apple App Store. The selected 

apps were scored using a framework of mobile web application best practices as recommended 

by W3C, known as the WCAG, and relevant literature that has identified techniques and 
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functionalities that monitor or encourage physical activity in a mobile app format (Mollee et al., 

2019). We evaluated the apps and found that most apps fail to meet the WCAG2.0 criteria of 

“perceivable” and “understandable”, indicating that in-app font size, orientation, and instructions 

fail to address accessibility needs. This means that app developers must pay greater attention to 

accessibility guidelines and to ensure that all criteria are addressed to increase accessibility for 

different disability groups. However, there has been limited work exploring the application of 

accessibility guidelines in physical activity apps beyond this independent study.  

Another study by Yan and colleagues assessed the level of accessibility in 479 Android 

applications. They found a high incidence of accessibility issues, mainly related to missing 

element descriptions, low text colour contrast, insufficient spacing between elements, and 

improper font size (Yan et al., 2019). This study supports our independent study findings, 

indicating that currently available physical activity apps have accessibility gaps and could benefit 

from significant improvements.  

A noteworthy pilot evaluation of mHealth app accessibility, performed by Radcliffe and 

colleagues (2021), focused on app evaluation conducted by individuals with disabilities. They 

assessed three top-rated weight management apps using existing assessment instruments and 

included users representing three disability groups: vision, dexterity, and cognitive impairments. 

This study highlighted the need for a unified source of information about the accessibility of 

mHealth apps for people with disabilities and proposed a systematic approach for evaluating app 

content (Radcliffe et al., 2021). The study notes that, although most of the worlds mobiles apps 

(owned by Google LLC and Apple Inc.) have published extensive amounts of information for 

developers on how to improve the accessibility of their applications, a lack of accessible design 

remains prevalent in commercial mobile apps (Radcliffe et al., 2021).  
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The lack of accessible design is not surprising. Di Gregorio and colleagues (2022) 

conducted an empirical study on the current state of practice for creating accessible Android 

apps. They found that developers lack awareness of different types of disabilities and struggle to 

incorporate disability-specific considerations in their app development process. Educators and 

policy makers should consider the various forms of disability when training mobile app 

developers to convey key guidelines (Di Gregorio et al., 2022). For example, mobile app 

developers could analyze and discuss case studies for creating app features that support various 

kinds of disabilities (ex. dexterity, sensory). By considering the various ways that apps can 

support diverse users, app developers are working to ensure that apps are usable and functional 

to different abilities.  

Content Considerations. Beyond app functionality, physical activity app content is also a 

key consideration for inclusivity (Berglind et al., 2020; Hoeveraars et al., 2021). Currently, the 

physical activity content available within apps has been designed with the general population in 

mind, failing to account for the unique experience of individuals living with a disability (Olsen et 

al., 2019) The specific experience of living with a disability calls for tailored physical activity 

content that is representative of the disability experience. Previous studies have highlighted this 

need within disability groups such as people with Multiple Sclerosis (Hoeveraars et al., 2021) or 

people with spinal cord injury (Berglind et al., 2020). Individuals with a disability face numerous 

barriers to accessing and participating in physical activity (Martin Ginis, 2021). Therefore, 

providing information and physical activity content that addresses these barriers, such as 

functional limitations, inaccessible facilities, and a lack of quality basic physical activity 

information for people with disabilities, is essential (Martin-Ginis., 2021). By revising the 

content to be more representative of disability groups, apps can become more relevant to 
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individuals with disabilities, incorporating specific characteristics that encourage physical 

activity. 

A recurring recommendation within the literature for creating app content for the general 

population is use of behaviour change techniques to optimize the effectiveness of app content 

(Martin Ginis et al., 2021; Michie et al., 2011). A theory-based app and inclusion of behaviour 

change techniques optimizes effectiveness of the content.  A theory-based physical activity app 

is an app designed to promote and facilitate physical activity engagement among users, 

incorporating principles and strategies grounded in behavior change theories. These apps 

typically integrate evidence-based behavior change techniques and theories, such as social 

cognitive theory, theory of planned behavior, or self-determination theory, to encourage users to 

adopt and maintain a physically active lifestyle. Behaviour change techniques are defined as 

strategies that are “observable, replicable, and irreducible”, aimed at bringing about changes in 

behavioural determinants identified in prominent behaviour change theories (Michie et al., 

2011). These techniques help individuals change their behaviour and promote better health (e.g., 

setting goals, creating a plan, identifying barriers). Research conducted with the general 

population demonstrates that apps incorporating more behaviour change techniques tend to elicit 

greater behaviour change compared to apps with fewer techniques. As such, app developers 

should aim to incorporate as many behaviour change techniques into app content as possible.  

Despite the evidence supporting the inclusion of behaviour change techniques in apps, 

they are still underused. To illustrate this, Conroy and colleagues (2014) performed a content 

analysis of the top 200 apps in the broad health and fitness app category. These apps, most of 

which (167/200) directly promoted physical activity, were screened for their inclusion of 

behaviour change techniques (Conroy et al., 2014). Conroy and colleagues (2014) found that the 
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majority of apps incorporated fewer than four of 93 possible behaviour change techniques 

(Conroy et al., 2014). This suggests that there is room for improvement to effectively elicit 

behaviour change among the general population (Conroy et al., 2014).   

App developers aiming to create an inclusive physical activity app for people with 

disabilities should include behaviour change techniques relevant to disability groups. Evidence 

suggests that the development of self-regulation skills facilitate regular physical activity 

engagement for people with physical disability (Ma et al., 2018). Self-regulation refers to the 

ability of an individual to exert control over their thoughts and feelings to regulate physical 

activity behaviour (Williams et al., 2017). Interventions that include the self-regulation 

behaviour change technique of self-monitoring in conjunction with other self-regulation 

behaviour change technique (e.g., intention formation, prompting specific goal setting, providing 

feedback on performance, and prompting review of behavioural goals) have demonstrated 

increased effectiveness for people with disabilities compared to interventions without them (Ma 

& Martin-Ginis, 2019). As such, apps that include these characteristics will be more relevant to 

people with disabilities.   

Much is known about how to make apps accessible and inclusive. As such, app designers 

must heed these recommendations for app functionality and content. Ultimately, the application 

of WAI guidelines improves the functionality of apps for people with disabilities, and the 

inclusion of behaviour change techniques enhances the relevancy of physical activity content 

available within an app.  

 

2.6 Physical Activity Apps and Universal Design   
 

One way to enhance the accessibility of apps for people with disabilities is to take a 

universal design approach. The Disability Act of 2005 defines universal design as the framework 
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for creating products, services, or systems, including electronic systems such as apps, so that 

they may be used by any person regardless of ability level (Centre for Excellence in Universal 

Design, 2022). Accordingly, an app adopting a universal design approach aims to achieve two 

main goals: (1) user aware design; pushing the boundaries of mainstream products, such as apps, 

to include as many people as possible; and (2) customisable design; combining accessible and 

usable design features, with customisable or adaptable features (Centre for Excellence in 

Universal Design, 2022). To adopt user aware design, apps should be flexible in use, as well as 

simple and intuitive. Apps should provide effective feedback during task completion and 

accommodate for a wide range of literacy and language skills (Centre for Excellence in 

Universal Design, 2022). To adopt customisable design, apps should allow users to customize 

features and content to enhance the perceptibility of information. Apps should incorporate 

features that communicate necessary information effectively, regardless of ability (Centre for 

Excellence in Universal Design, 2022). Most universal design principles focus on enhancing the 

functionality of apps by ensuring app elements are flexible in use, equitable, and require low 

physical effort. For example, an app that presents information in both visual and audio formats. 

Two universal design principles, simple and intuitive and perceptible information, promote 

accessible content considerations.  

There are seven principles of universal design. These principals span both app 

functionality and content (Centre for Excellence in Universal Design, 2022). Each principle of 

universal design directly supports the accessibility of both app functionality and/or content. The 

way in which each universal design principle supports accessible mHealth apps is described 

below.  
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The seven principles of universal design principles promote equitable use, which ensures 

that apps are accessible to all users, regardless of abilities. This involves features and 

functionalities that can be easily understood. Universal design principles promote apps that are 

flexible in use, allowing users to adapt apps to their individual needs and preferences such as 

adjustable font sizes and colour contrast settings. Universal design principles also advocate for 

simple and intuitive use, making apps easy to navigate and understand. Logical organization of 

information and providing feedback to the user promote simple and intuitive use. Additionally, 

universal design ensures that information is perceptible to the user. This means that app content 

is presented in a way that can be understood by different disability groups. Universal design 

principles also consider tolerance for error, recognizing that users can make mistakes and 

encounter difficulties. Furthermore, low physical effort involves designing interfaces that are 

easily navigable with minimal physical dexterity requirements. This includes positioning app 

elements that allow users to remain in a neutral position.  

Table 1  

Principles of Universal Design 

Principles of Universal Design 

Principle 

 

Guidelines for Principle Example within Apps 

Equitable Use: 

The design is 

useful and 

marketable to 

people with 

diverse abilities 

1. Provide the same means of use for 

all users: identical whenever 

possible; equivalent when not 

2. Avoid segregating or stigmatizing 

any users 

3. Provisions for privacy, security, 

and safety should be equally 

available to all users 

4. Make the design appealing to all 

users 

App is designed for all users regardless 

of ability, and incorporates elements 

that are appealing to diverse users 

Flexibility in 

Use: The design 

accommodates a 

1. Provide choice in methods of use 

2. Accommodate right- or left-handed 

access and use 

The app positions elements in a way 

that is accessible for both right and 

left-handed users.  
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wide range of 

individual 

preferences and 

abilities 

3. Facilitate the user’s accuracy and 

precision 

4. Provide adaptability to the user’s 

pace 

Simple and 

Intuitive: Use 

Use of the design 

is easy to 

understand, 

regardless of the 

user’s experience, 

knowledge, 

language skills, or 

current 

concentration 

level 

1. Eliminate unnecessary complexity 

2. Be consistent with user 

expectations and intuition 

3. Accommodate a wide range of 

literacy and language skills 

4. Arrange information consistent 

with its importance 

5. Provide effective prompting and 

feedback during and after task 

completion 

The app provides feedback during and 

after task completion. The user is 

notified either through audible or 

textual formats that a task has been 

completed. For example, a notification 

sound when pressing a button.  

Perceptible 

Information: 

The design 

communicates 

necessary 

information 

effectively to the 

user, regardless of 

ambient 

conditions or the 

user’s sensory 

abilities  

1. Use different modes (pictorial, 

verbal, tactile) for redundant 

presentation of essential 

information 

2. Provide adequate contrast between 

essential information and its 

surroundings 

3. Maximize legibility of essential 

information 

4. Differentiate elements in ways that 

can be described (make it easy to 

give instructions) 

5. Provide compatibility with a 

variety of techniques or devices 

used by people with sensory 

limitations 

The app supports a variety of different 

assistive devices (ex. Screen reader) 

and uses different modes to present 

information. For example, a physical 

activity app can present physical 

activity data in both text and graph 

formats 

Tolerance for 

Error: 

The design 

minimizes 

hazards and the 

adverse 

consequences of 

accidental or 

unintended 

actions 

1. Arrange elements to minimize 

hazards and errors 

2. Provide warning of hazards and 

errors 

3. Provide fail safe features 

4. Discourage unconscious action in 

tasks that require vigilance 

An app should arrange buttons and 

other features, so they are easily 

accessible and minimizes the chance of 

error 

Low Physical 

Effort: 

The design can be 

used efficiently 

1. Allow users to maintain a neutral 

body position 

2. Use reasonable operating forces 

3. Minimize repetitive actions 

An app should allow users to maintain 

a neutral body position, not requiring a 

specific orientation to complete tasks  
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and comfortably 

and with a 

minimum of 

fatigue 

4. Minimize sustained physical effort 

Size and Space 

for Approach and 

Use: 

Appropriate size 

and space are 

provided for 

approach, reach, 

manipulation, and 

use regardless of 

user’s body size, 

posture or 

mobility  

1. Provide a clear line of sight to 

important elements for any seated 

or standing user 

2. Make reach to all components 

comfortable for any seated or 

standing user 

3. Accommodate variations in hand 

and grip size 

4. Provide adequate space for the use 

of assistive devices or personal 

assistance 

The buttons and features within an app 

are easy to reach and accommodate for 

a variation in hand and grip size. For 

example, allowing users to modify the 

size of buttons on screen based on 

hand and grip size.  

 

  

Despite the role that universal design principles can play in producing an app that is 

suitable to a broad audience with a disability, this approach is not without challenges and 

limitations. Primarily, minimal education is provided to developers regarding the importance of 

universal design. A lack of standard education regarding universal design has likely caused a 

lack of a consistent definition for universal design, leaving developers unaware of best practices 

for success (Carr et al., 2013). The Disability Act of 2005 has defined universal design; however, 

there is no formal education in place to inform app developers on best practices for 

implementation. Additionally, building an app that meets the needs of diverse end users 

simultaneously is challenging. Despite this, decisions made to overcome barriers are often made 

with little or no input from end-users, thereby failing to reflect the voices of the end users (Carr 

et al., 2013). Notably, these limitations share similarities with those encountered when building a 

disability-specific app. Thus, it is not that building a universally designed app will be easier than 

creating a disability-specific app. Rather, the benefit comes from the potential for broad audience 

reach. Accordingly, when appropriate resources and training are provided, universal design is a 
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promising approach for increasing accessibility of apps designed for audiences with diverse 

needs – a mandate common to many organizations. To date, little research has examined the 

effectiveness of an app that was purposeful in following principles of universal design among 

people with a disability.  

This thesis research explores the effectiveness, along with other indicators of 

implementation success, of an existing physical activity app undergoing revision to move 

towards a universal design. The universal design principle being implemented is Principle 1, 

wherein the app design team aims to include more app content specific to people with a physical 

disability. Even with additional content, the app is many steps away from achieving universal 

design. From a practical perspective, the app design team recognized the value in conducting an 

evaluation of the implementation of the new content to allow for ongoing development and 

improvement. From an empirical perspective, evaluating the implementation of mHealth 

disability content begins to fill a gap in app evaluation research (Di Gregorio et al., 2022) There 

is currently scant app evaluation research being done in the context of universal design and 

accessibility for people with disabilities, meaning that high-level research looking to fill these 

gaps is a positive step forward (Di Gregorio et al., 2022). 

2.7 WCAG and Universal Design 

 

The WCAG and universal design principles share many common goals and align in 

several ways. Both guidelines advocate for clear and intuitive design that minimizes error and 

confusion, while promoting ease of use for a wide range of abilities. These guidelines 

complement one another and work towards the common goal of improving the accessibility of 

services, programs, and technology. Both WCAG and universal design aim to create inclusive 

environment and accommodate diverse groups. While universal design advocates for products, 
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services and environments that can be used by the most amount of people, regardless of 

disability status, the WCAG provides specific guidelines to ensure digital content is accessible to 

people with disabilities. More specifically, WCAG encourages features such as resizable text, 

large buttons, and contrasting colours. Universal design also advocates for flexibility and 

customization to accommodate for individual preferences and abilities. Similarly, WCAG 

recognizes the importance of providing user control capabilities and accessibility features.  

2.8 Evaluation of mHealth Physical Activity Content for People with Physical Disabilities: 

RE-AIM Framework  

 

Evaluating the overall effectiveness and the process of implementing physical activity 

app content for people with a physical disability is important. Doing so provides 

an understanding of how and if inclusive physical activity content can be adopted and effectively 

applied within mainstream generic apps to promote and/or sustain physical activity behaviours 

among people with disabilities. Evaluating the integration of inclusive physical activity content 

into a generic physical activity app will establish the potential for content to be sustainable and 

effective, and identifies any contextual constraints present within the “real-world” setting 

(Michie, 2008).    

 RE-AIM is a useful framework for such monitoring of implementation in a “real-world” 

setting. The RE-AIM framework offers a way to evaluate a given knowledge translation process. 

The framework was developed to address the core issue that plagues the translation of scientific 

advances into practice and policy. The process of translating research into practice has been both 

slow and inequitable (Glasgow & Estabrooks, 1999). RE-AIM consists of five dimensions: 

Reach, Effectiveness, Adoption, Implementation, and Maintenance, and has been effectively 

applied across a variety of behaviour change settings (Glasgow & Estabrooks, 1999). The five 

dimensions are defined in Table 2. 
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Table 2 

RE-AIM Indicators 

Reach Reach represents the absolute number and 

proportion of individuals who are willing to 

participate in an intervention and how 

representative participants are compared to 

the target population 

Effectiveness Effectiveness describes the impact of an 

intervention or program on important 

outcomes, including potential positive and 

negative effects, quality of life, and economic 

outcomes 

Adoption Adoption is the absolute number and 

proportion of settings and intervention staff 

who are willing to initiate an intervention or 

program 

Implementation Implementation refers to the degree to which 

the intervention or program staff deliver the 

initiative as intended as well as the related 

costs 

Maintenance Maintenance refers to the sustained delivery 

and effectiveness of the initiative.  

 

The RE-AIM framework has demonstrated effectiveness as a method of evaluation across 

various contexts and intervention types (Blackman et al., 2013; Glasgow & Estabrooks, 2018; 

Lawrason et al., 2021; Sweet et al., 2014). The dimensions are straightforward, designed with the 

intention for RE-AIM to be easily understood and applied. Despite this, a recent systematic 

review found that only 62% of studies that utilize the RE-AIM framework report on all five 

dimensions (Shaw et al., 2019). All five domains are reported in this thesis.    

RE-AIM has been applied across physical activity interventions and populations (with 

and without a disability), as well as limited mHealth contexts (Siebenhüner et al., 2021). 

Notably, research has focused on the areas of chronic disease self-management, specifically 

diabetes (Yoshida, 2020). Collectively, these findings provide recommendations and future 
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directions to enhance the likelihood of employing RE-AIM research into practice, and for using 

it as a framework for knowledge translation evaluation.  

 The RE-AIM framework has been applied specifically to physical activity apps. 

Blackman and colleagues (2013) conducted a systematic review which used the RE-AIM to 

determine the extent to which mHealth physical activity interventions report on factors that 

inform generalizability across settings and populations, and to provide recommendations for 

researchers planning to employ RE-AIM throughout their research (Blackman et al., 2013). 

Fifteen articles were identified for inclusion based on the criteria that they (1) implement mobile 

technology; (2) target physical activity; and (3) provide original data. Each intervention was 

coded using a validated RE-AIM extraction tool and analyzed by the research team (Blackman et 

al., 2013). Twenty articles reflecting 15 trials between 2000 and 2012 were included for review. 

All studies included people without disabilities. Most studies were randomized controlled trials 

and results indicate that reporting of RE-AIM indicators vary by study. While most studies 

address changes in effectiveness, few address reach and adoption. The authors suggest that more 

focus be put on research designs that highlight and report on both internal and external validity 

factors. There are various gaps in implementation, with certain dimensions not being addressed 

properly in an mHealth context (reach and adoption).  

 Together, current research demonstrates the ability of the RE-AIM framework to evaluate 

health interventions and physical activity apps. However, little to no evidence exists that uses 

RE-AIM as a framework to evaluate the integration of inclusive physical activity content within 

an existing app initially designed for the general population. My research will address this 

research gap by using the RE-AIM framework as a method for evaluating the integration of 

inclusive physical activity content into the ParticipACTION app.   
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mHealth offers a promising solution for improving physical activity behaviours among 

people with disabilities. App features that support a variety of abilities are effective starting 

points for inclusive mHealth physical activity interventions. This includes how-to information 

founded in behaviour change theory relevant to people with disabilities. Specifically, consulting 

and implementing the universal design principles supports the ease of app use for people with 

disabilities. Although the accessibility considerations that should be made for app development 

are known (relevant behaviour change theory, universal design principles), their implementation 

and evaluation has been limited. The strategies and methods that encourage the effective 

implementation of accessibility considerations for mHealth physical activity content remain 

untested, such as the RE-AIM framework. The RE-AIM framework is a useful framework for 

monitoring the implementation of these considerations in a “real-world” setting. Using the RE-

AIM Framework as a guide, the objective of this thesis is to explore and evaluate the integration 

of mHealth physical activity content designed for people with disabilities.  

 

 

 

 

 

 

 

Chapter 3 

Context 
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3.1 Study Context  

 

ParticipACTION is Canada’s premier physical activity brand, responsible for promoting 

physical activity and healthy lifestyles to all people living in Canada (Faulkner et al., 2018). 

ParticipACTION has a proprietary physical activity app where users can track movement 

behaviours, read physical activity content articles (herein app content), connect fitness trackers, 

compete in challenges, and connect with friends (Faulkner et al., 2018). App content represents 

250–500-word articles founded in physical activity promotion best practices and behaviour 

change techniques. App content focuses on promoting a healthy lifestyle and offer methods to 

increase users’ physical activity levels. The overarching goal of this evidence-informed app is to 

offer educational knowledge, tracking capabilities and behavioural prompts to promote physical 

activity among its users (those living in Canada with and without a disability; Faulkner et al., 

2018). For the context of this work, we only collected data on individuals living with a physical 

disability. We opted for a focused approach to reflect one size does not fit all - a perspective 

dominant among persons living with disability. Approaches targeted to disability groups and 

when possible, tailored to the individual, is preferred (Ma & Martin-Ginis, 2018). A targeted 

approach allowed us to be specific in our search for the evidence intended to underpin app 

content. The recommendations made for groups with physical disabilities (theories of 

motivation, behaviour change techniques) do not always apply to groups with intellectual 

disabilities and vice versa, and so we focused on physical disability groups only (Ma & Martin-

Ginis, 2018). If an app user identifies as a person with a disability, the app will prioritize content 

tagged as “inclusive” and increase exposure to this content. App character limits did not allow 

for us to add the work “physical” to the disability classification question, meaning users were not 

aware that we exclusively focused on physical disabilities. Any user who classified themselves 
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as having a disability received targeted content designed for people with physical disabilities. For 

example, inclusive articles are more likely to appear at the top of an app page to reach users who 

have classified themselves as a person with a disability. The app can also prioritize content for 

the user based on gender. 

ParticipACTION has a highly trained team dedicated to physical activity content 

development. Within ParticipACTION, app content is managed by the Scientific Director, whose 

role is to analyze and integrate research findings into usable content within ParticipACTION 

programming. Other content creation team members assist in the review of newly created content 

and ensures content reflects best practices. As of January 2022, 250,000 people living in Canada 

have registered for the app to assist their physical activity journeys. Until recently, the disability 

status of these individuals was unknown. Original app content catered to general user groups did 

not account for people with disabilities.  

Over the past two years, ParticipACTION has made a commitment to become a more 

inclusive organization and to extend their reach and relevancy to equity owed groups. 

ParticipACTION has organized an internal team known as the Disability Advisory Research 

Team (DART) to help the organization become sensitive to and oriented towards the needs of 

people with disabilities. The DART was established in June 2020 and includes four knowledge 

users and three disability researchers. Three members have lived experience with disability (a 

person living with disability, a parent and spouse of people with disabilities, and a child of a 

person with a disability) and four members have leadership roles in disability service 

organizations. The DART team is responsible for supporting ParticipACTION while they strive 

to adopt more inclusive practices.    
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Given the app’s position as a cornerstone initiative for ParticipACTION (Faulker et al., 

2018), the DART identified the app as an optimal focal point for enhancing inclusion within 

ParticipACTION activities. I met with the Scientific Director and Amy Latimer-Cheung, the 

chairs of the DART, to create an action plan for targeting the ParticipACTION app as a platform 

to integrate inclusive physical activity content for people with disabilities.  

3.2 Application of the Knowledge-to-Action Framework 

 

Extensive research and work have been done to create and disseminate physical activity 

content inclusive of people with disabilities into the ParticipACTION app. The following section 

describes the steps taken to do so, and the results of each step are briefly described. Future 

content and mHealth developers should follow a similar procedure to ensure successful 

integration of disability-specific physical activity content into an already existing app.  

Successful integration will allow for evaluation of the physical activity content, providing 

opportunity to explore and understand the work done.  

Graham and colleagues (2006) knowledge-to-action framework was employed to 

effectively translate findings into the ParticipACTION app. We took the findings collected on 

mHealth best practices for supporting people with disabilities and applied them to 

ParticipACTION physical activity app content. This framework consists of activities required for 

effective implementation of knowledge and provides a roadmap for researchers to integrate 

findings into practice. The knowledge-to-action framework includes both the knowledge 

creation/product development phase and the action cycle phase. The knowledge creation phase 

involves generating new knowledge through research and synthesis of evidence and transforming 

this knowledge into tangible tools (Graham et al., 2006). The action cycle phase of the 

knowledge-to-action framework emphasizes the importance of systematically planning, 
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implementing, evaluating, and sustaining efforts to translate knowledge into action effectively. 

The majority of work in this thesis took place during the action cycle phase (Graham et al., 

2006). The activities included in the knowledge-to-action framework and how each applies to 

this thesis is described in turn (1) identify the problem; (2) review and select knowledge; (3) 

adapt knowledge to the local context; (4) assess barriers and facilitators to knowledge use; (5) 

select, tailor and implement interventions and; (6) monitor knowledge use (Graham et al., 2006). 

Figure 1. 

Knowledge-to-Action Framework (Graham et al., 2006) 

 

3.2.1 Phase 1 – Identifying the Problem 
 

Phase 1 of the action cycle involves identifying a knowledge-to-practice gap that 

warrants attention (Graham et al., 2006). The objective of Phase 1 was to explore the existence 

of a knowledge-to-action gap in the ParticipACTION app. When identifying areas for 

improvement within the organization related to equity, diversity, and inclusion, the DART 

conducted a review of app content to determine (1) whether a gap in translating disability and 

physical activity knowledge exists in the ParticipACTION app; and (2) define for whom this gap 
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poses a problem. The review revealed that the ParticipACTION app lacks inclusive content for 

people with disabilities. Additionally, the review highlighted the gap in translating existing 

physical activity and disability knowledge into practice. The DART recommended existing 

content be tailored to reflect currently available disability-specific evidence, and new content be 

created to also reflect these practices. 

3.2.2 Phase 2 – Review and Select Knowledge 

 

 In Phase 2 of the action cycle, a thorough search for knowledge that can be used to 

address the gap previously identified is recommended (Graham et al., 2006). As previously 

identified in Phase 1, there are current gaps within the ParticipACTION app for people with 

disabilities that must be addressed to increase relevancy among app users with a disability. The 

objective of Phase 2 was to collect evidence on the best practices for interventions designed for 

people with disabilities that can then be translated into the ParticipACTION app.  

To achieve the objective of Phase 2, our team reviewed: (1) literature focused on specific 

app functions that support mHealth use among people with disabilities (non-systematic literature 

review 1); (2) two seminal articles on specific intervention characteristics valued among people 

with disabilities (Ma & Martin-Ginis, 2018; Martin Ginis et al., 2021); and (3) publicly available, 

practical resources that support physical activity for people with disabilities. This evidence was 

consolidated in a guide for informing app functionality and content that guided the selection new 

app content topics. The evidence, the consolidated guide, and selected topics are described 

below.  

The Evidence. To gain insight into the specific mHealth app functions accessible to 

people with disability that encourage app use, I conducted a non-systematic literature review. 

The initial search was undertaken in January 2021; PubMed, Medline, and US National Library 
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of Medicine databases were searched using the following keywords: ‘disability’ and ‘mobile 

health’ or ‘mHealth’ and ‘apps’ or ‘applications’ and ‘accessibility’ or ‘accessibility features’. 

ProQuest, Google, and Google Scholar were also searched for grey literature. Both physical and 

sensory (i.e., blindness, deafness) disabilities were considered for this review; however, the 

majority of research reports on physical disability categories. Sources were excluded if the 

purpose focused on apps designed for self-management of disability symptoms or provided a 

general overview on the accessibility of a specific app (i.e. examining specific features that are 

not universally applicable to other types of mHealth physical activity apps).  

 While not exhaustive, the initial search was designed to yield a set of articles covering 

accessibility preferences for app design among people with disabilities. 26 articles were 

extracted from this initial search. Article abstracts were screened independently, and this 

screening process resulted in 10 articles included in the review. The identified literature 

underscored the importance of physical activity apps addressing people with disabilities needs 

related to style and design (i.e., font size, background colour, button size) and feature preferences 

(i.e., profile features, gamification, social features; Lippincot et al., 2020; Mollee et al., 2018; 

Olsen et al. et al., 2019). Apps are recommended to consider a simple and intuitive design that 

incorporates functionality preferences, such as improved readability and tailored text size/buttons 

(Lippincot et al., 2020).  

To gather evidence that informs app content development, I reviewed two seminal 

articles to determine the specific intervention characteristics, theory, and behaviour change 

techniques most effective in physical activity interventions among people with a physical 

disability. I elected to review Martin Ginis and colleagues’ (2021) paper, published in the 

Lancet, because it offered a current and comprehensive review of effective behaviour change 
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techniques among people with disability. I selected the article by Ma & Martin Ginis (2018) as 

an additional article to supplement Martin Gins and colleagues (2021) review because this 

literature suggests several considerations must be made to overcome barriers and encourage an 

increase in physical activity engagement among disability groups. From these, it is recommended 

that interventions designed to support people with disabilities provide tailored behaviour change 

techniques, adaptive sports content, and social support characteristics (Ma & Martin-Ginis., 

2018; Martin Ginis et al., 2021). For example, content should consider the inclusion of behaviour 

change techniques that are relevant to disability groups such as self-regulation techniques that 

target self-monitoring, intention formation, goal setting and feedback (Ma & Martin-Ginis., 

2018). Interventions that include these characteristics will be more relevant to people with 

disabilities, increasing the applicability of the intervention content.   

In addition to reviewing peer-reviewed published literature to provide direction for app 

features and general areas for app content, I conducted a grey literature review. I searched the 

grey literature using the identified relevant key words. This grey literature search was performed 

to provide additional information that the content creation teams could apply to content not 

included in the literature review findings. For example, searches identified recommendations for 

inclusive language and activity examples. 

The evidence regarding tailoring existing content included the best available evidence 

and practical resources for physical activity support among people with disabilities. In total, we 

found 12 articles and resources that support specific intervention characteristics for people with 

disabilities. This evidence was divided into four themes (general recommendations for drafting 

inclusive content, proper language techniques, adaptive activities and sports, and behaviour 
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change techniques) and translated into a working guide for ParticipACTION and student team 

members (Appendix A). 

Selection of Topics for New App Content Procedure. At the time of the project, 

ParticipACTION already had hundreds of content pieces needing review and tailoring. 

ParticipACTION also asked for new content to be created specifically for people with 

disabilities. I worked closely with the Scientific Director at ParticipACTION to select new 

content topics for integration into the ParticipACTION app. Thirteen relevant topics not 

currently covered in the ParticipACTION app related to disability and physical activity were 

selected to align with the ParticipACTION app content targets (see Table 3). ParticipACTION’s 

priority at the time was promotion of physical activity in a COVID-19 or “at-home” context.  

Table 3 

ParticipACTION Content Topic Targets 

Primary Content Areas Description  

Lifestyle  Mental Health 

 Workplace Wellness 

 Relationships/Social Connections 

 At-home activity 

 Real Stories & Emotional Connections 

 Everything Gets Better 

Behaviour Change 

Techniques 

Content pieces that serve up behaviour change techniques 

focusing on knowledge, skills, goals, beliefs, consequence, and 

outcomes that reinforce behaviour or support change: 

 Get started/How-to Content 

 Action Planning and Goal Setting 

 Intrinsic and Extrinsic Motivation 

 Automatic and Reflective Behaviour 

Physical activity and 

Inclusivity 

Offer content to support people living in Canada with a 

disability, but also offer content that is inclusive to all abilities, 

fitness levels, bodies etc. Helping to further reinforce that we 

are the go-to source for helping everyday people in Canada get 

active 

Instructional/Workout Provide users with instructional/workout content that helps 

supports users on their physical activity journey, provides 
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motivation and ideas on ways to get active, and educates them 

on the benefits of physical activity 

 
3.2.3 Phase 3 – Adapting Knowledge to Local Context  

 

Phase 3 of the action cycle recommends adapting knowledge to the context of interest to 

increase the relevance and applicability of the information to the setting and target population 

(Graham et al., 2006). To accurately translate knowledge gathered in Phase 2 into the app, we 

created four knowledge translation teams led by graduate students specializing in disability and 

physical activity promotion. Undergraduate students with expertise in disability and/or physical 

activity promotion were divided into 4 teams of 8 individuals. The knowledge gathered in Phase 

2 was adapted through an iterative process; teams revised existing app content or created new 

content in line with ParticipACTION app guidelines (see Table 4).  

Table 4 

ParticipACTION Article Guidelines 

Article Guidelines 

Length of Short Article 50-100 words 

Length of Long Article 200-400 words 

Headline Specifications  Article title: 54 characters or less (including spaces) for 

headline titles 

 Title should be catchy and “click baity” 

 Header graphic image should be 1200 x 600 px 

Images  Images can be used within an article but are not necessary 

 All images to be sourced via Shutter Stock 

Creative Direction 1. Branding: 

 Tone of voice should always be reflected in the content 

produced: 

 Keep tone friendly, conversational, and fun 

 Incorporate Everything gets better messaging, when possible, 

but not always required 

 Adopt positive message framing whenever possible 

 2. Drive back to ParticipACTION website for more 

information/directing to specific web pages when the 

opportunity arises 
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 3. Content should be action oriented, helping to provide tools, 

resources, and support to get people living in Canada moving 

 4. Content should be backed by evidence and include references, 

when necessary 

 5. Content should be inclusive and accessible to all people living in 

Canada 

 

Both the revised and new content was reviewed by the graduate student team lead and 

subsequently revised by the undergraduate student team. Review and revision continued until the 

piece of content was judged by the graduate student lead as representative of the evidence and 

appropriately inclusive. As a result of the rigorous multi-step process, the knowledge translation 

teams successfully revised and tailored 50 pieces of existing app content and created 25 pieces of 

original content. Taken together, we generated 75 pieces of content that have been deemed 

inclusive.  

3.2.4 Phase 4 - Assess Barriers and Facilitators to Knowledge Use 

 

In Phase 4 of the action cycle, it is recommended that potential barriers to knowledge 

uptake be explored from the perspective of different knowledge users (i.e., policymakers, 

researchers, people with disabilities) so that barriers can be anticipated and mitigated throughout 

the process (Graham et al. et al., 2006). In this phase, the accessibility of the ParticipACTION 

app in comparison to the top 50 physical activity apps available in the Apple App Store was 

examined. The Web Content Accessibility Guidelines (WCAG) were used to assess the overall 

accessibility of included apps while Mollee et al.’s (2017) framework of functionalities was 

utilized to assess the inclusion of identified physical activity features within physical activity 

apps. A series of one-sample t-tests were performed to compare mean accessibility and 

functionality scores of the apps, coded relative to the scores for the ParticipACTION app (i.e., 

the ParticipACTION app score was set as the criterion). Results indicate that the 

ParticipACTION app scored higher in all categories than the other available apps.  
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Table 5 

Coding Statistics 

 All Apps 

M (SD) 

ParticipACTION One sample t-test 

Perceivable 0.59 (0.09) 0.67 t (n=31, 30) = 5.46 

p=<.001 

Operable 0.94 (0.11) 1 t (n=31, 30) = -3.23, 

p=.003 

 

Understandable 0.68 (0.11) 0.72 t (n=31, 30) = 11.86, 

p=<.001 

Robust 0.94 (0.18) 

 

1 t (n=31, 30) = -1.985 

p<0.56 

 

Measuring and 

Monitoring 

0.73 (0.22) 1 t (n=31, 30) = .6864 

p<0.56 

Information and 

Analysis 

0.69 (0.46) 

 

1 t (n=31, 30) = -3.712 

p=<.001 

Support and 

Feedback 

0.35 (0.20) 0.67 t (n=31, 30) = -8.493 

p=<.001 

 

Adaptation 0.09 (0.30) 1 t (n=31, 30) = -

16.733 p=<.001 

Social 0.42 (0.38) 0.67 t(n=31, 30) = -3.627, 

p = .001 

 

3.2.5 Phase 5 - Select, Tailor, and Implement Interventions 

 

 Phase 5 of the knowledge-to-action framework involves tailoring knowledge tools to 

reduce challenges and enhance uptake (Graham et al., 2006). In this phase, the app content 

developed in Phase 3 was prepared for integration into the app. The content was shared with the 

Scientific Director at ParticipACTION in May 2022 who reviewed the content to ensure it 

aligned with ParticipACTION’s branding, tone, and overall content goals. ParticipACTION 

completed brief edits on a few articles to better align with the tone and language the organization 

prefers to use in their app (Table 4). For example, ensuring language is consistent with other 
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available programming. Following this review, ParticipACTION approved all the proposed 

content. Subsequently, the approved content was sent to the internal software development team 

to be uploaded into the app, in line with their content release schedule.   

In addition to delivering the content, I had a debrief meeting with the internal 

ParticipACTION content creation team. I shared my takeaways of working through content 

development. and presented the content creation guide that was created to develop inclusive 

content for people with disabilities. Additionally, this guide was shared amongst the content 

creation team as a resource for future content creation. 
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Chapter 4 

Methods 

4.1 Phase 6 – Monitor Knowledge Use   

      

Phase 6 of the action cycle involves monitoring knowledge use or application (Graham et 

al., 2006). Monitoring the use of knowledge is necessary to determine the extent of knowledge 

diffusion to ParticipACTION app users (Graham et al., 2006). This phase of the action cycle 

constitutes my thesis research. In this phase, I evaluated the integration of inclusive physical 

activity content in the ParticipACTION app.  

4.2 Study Design 

This study used a prospective cohort design. This phase of research involved a secondary 

analysis of participant data from the ParticipACTION app.  

4.3 Participants 

 
4.3.1 Eligibility 

 
Data from adults living in Canada who are new users of the ParticipACTION app were 

included in the analysis. Data were extracted for participants who registered as new app users 

from January 1st to May 31st, 2022.  

4.3.2 Procedure 

 
This study involved secondary analysis of anonymized data, for which ethics approval 

was not necessary to obtain (Panel on Research Ethics, 2022). As per ParticipACTION protocol, 

data were intended to be collected entirely through the app. Demographic data including 

disability status were intended to be gathered through an in-app survey; when app users register 

for the app, they are asked to input their demographic data through an in-app survey to create a 

user profile. App users can select their desired gender from options including “male”, “female” 
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and “gender diverse”. Additional app surveys are used to collect new physical activity and health 

data from app users. These app surveys are distributed through the app and ask users about their 

physical activity and other health behaviours. For example, ParticipACTION will send out a 

survey to app users asking users to report their level of satisfaction with their physical activity 

behaviours. These surveys allow additional insights into the behaviours of app users. Although 

surveys identifying disability status were intended to be included permanently in the app 

beginning February 2022, it was only included for the month of February. It was accidentally 

removed in March 2022. Due to this omission, it was necessary to supplement demographic data 

– specifically disability status – with the data collected from app surveys and challenges. When 

registering for a challenge app users are asked to indicate whether they have a disability.   

Disability status also is assessed in app surveys. App challenges are in-app competitions 

designed to encourage an increase in physical activity behaviour (i.e., a challenge to increase 

movement behaviours over a one month period). Both app challenges and app surveys originally 

ask the user to identify their gender when opting in to participate. App challenges are typically 

designed to last one to two months at a time and ParticipACTION heavily promotes a set of 

challenges each year. Namely, the Community Challenge runs yearly during the month of June 

and encourages individuals to increase move minutes to become Canada’s most active 

community (ParticipACTION, 2023).  Following the end of a challenge, ParticipACTION 

exports and reviews the data of all app users who participated. Data is extracted and prepared 

using Tableau software. Tableau is a data analytics platform that allows the user to prep, analyze 
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and collaborate on big data insights. Data is then exported to Excel files for analysis and 

interpreted by ParticipACTION team members.  

 Data pertaining to app use and movement were collected during the study period through 

the app. Additional data were collected from consultations with ParticipaACTION’s Scientific 

Director. The Scientific Director provided additional evidence to satisfy adoption, 

implementation, and maintenance RE-AIM indicators. To do so, I emailed the Scientific 

Director, inquiring about the RE-AIM indicators, and they provided the pertinent information. 

4.4 Measures 

4.4.1 Participant Characteristics 

Basic demographic information (e.g., age, gender) was collected upon app 

registration.  Participants confirmed disability status through surveys and challenges using the 

question, “do you have a disability”. Participants could answer the question using the response 

options “yes” and “no”.  The total number of disability users was calculated using February 

registrations data and data from app challenges and surveys throughout the data collection 

period. Users from all sources were cross referenced and duplications were removed so all 

disability classifications were unique entries. 

4.4.2 RE-AIM Indicators 

The following indicators are representative of the RE-AIM framework and were created 

as benchmarks for evaluating the success of the knowledge translation approach, aimed at the 

creation and integration of disability-specific app content in the ParticipACTIONapp (refer to 
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Table 8). Each RE-AIM indicator was operationalized as a measure to evaluate the integration n 

of inclusive physical activity content in the ParticipACTION app.  

Table 6 

RE-AIM Indicators for Evaluation of Inclusive ParticipACTION App Content 

RE-AIM Element Description Numerator Denominator 

Reach The proportion of app 

users that have a 

disability  

Total # of registered 

app users with a 

disability between Jan - 

June 

Total # of people in 

Canada living with 

a disability 

Reach 

(Representativeness) 

How representative 

are people who have 

used the app 

compared to the 

general Canadian 

population with a 

disability 

Gender 

(male/female/gender 

diverse/prefer not to 

answer) 

 

Total # of self-

identified males in 

Canada with a 

disability 

 

Total # of self-

identified females 

in Canada with a 

disability 

Effectiveness 

(individual) 

Did users increase 

physical activity 

levels following app 

use? 

Minutes of moderate-

to-vigorous physical 

activity performed per 

week over four weeks 

 

Effectiveness Total amount of 

inclusive content 

consumed by people 

with disabilities 

The # of inclusive 

articles clicks per week 

per user with a 

disability 

 

Effectiveness The % of users with a 

disability that connect 

to a tracking device 

The # of users with a 

disability that connect 

to a tracking device 

Total # of users 

with a disability 

Adoption The # of inclusive 

articles integrated into 

the app 

The # of inclusive 

articles integrated into 

app by end of project 

 

Adoption 

Representativeness  

(who was involved in 

creating the content) 

Who was involved in 

creating the inclusive 

content  

The # of people from 

each level of 

employment within 

ParticipACTION  

Total # of 

ParticipACTION 

employees 

Implementation 

(setting) 

The % of strategic 

plan that was 

completed as intended 

The # of inclusive 

articles integrated into 

app 

Total # of inclusive 

articles that were 

planned for in 

content brief 
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Implementation 

(setting) 

Hours of time spent 

by DART committee, 

in-kind support, how 

much person power 

went into 

development 

# of hours dedicated to 

inclusive content 

development 

 

Implementation 

(setting) 

The % of money 

dedicated to inclusive 

content development 

The amount of money 

allocated to inclusive 

content development 

Total amount of $ 

in operation budget 

of 

ParticipACTION 

Maintenance (setting) The long-term 

sustainability of the 

inclusive content 

within 

ParticipACTION 

# of people 

identified/hired to 

maintain this work 

overtime, designated 

staff persons 

 

Maintenance (setting) How project 

outcomes impact 

further content 

accessibility  

  

 

4.3.3 Reach and Representativeness Indicators 

           The total number registered app users was determined using February registrations data 

and data from app challenges and surveys administered throughout the data collection period.  

Users from all sources were cross referenced and duplicate were removed to ensure all entries 

were unique.  Using this data set, the total number of registered app users with a disability was 

the number of users who indicated “yes” to the disability status question.   

We calculated the proportion of app users with a disability relative to the total number of 

app users during the study period of February– June 2021. To determine the overall reach of the 

app among people living in Canada with a disability, the proportion of app registrants with a 

disability was compared to the proportion of people living in Canada that identify as having a 

disability. The app allows users to classify whether they have a disability or not through surveys 

and challenges. Additionally, the representation of app users with a disability was compared to 

the people in Canada living with a disability. We compared the proportion of male and female 



43 

 

app users with a disability to the proportion of males and females in Canada living with a 

disability (Statistics Canada, 2021). We used recent Statistics Canada data to determine our two 

denominators, one for males and one for females. For example, we compared the proportion of 

females in Canada living with a disability to the proportion of female app users living with a 

disability.  

This approach mirrors the approach taken by Arbour-Nicitopoulos and colleagues (2014) 

in their study to assesses the individual-level impact of a previously tested telephone-based 

counseling intervention among adults within the SCI community. This study used the first 2 

components of RE-AIM: reach and effectiveness. Arbour-Nicitopoulos (2014) followed similar 

methods and compared the demographics of users of the telephone-based counseling service to 

the greater SCI population living in Canada. For example, they compared the proportion of 

females living in Canada with SCI to the number of users of the counseling service who identify 

as female.  

4.3.4 Effectiveness Indicators 

Move minutes were used as an indicator of effectiveness. Daily move minutes are 

moderate-to-vigorous physical activity minutes tracked by a connected tracking device or 

manually entered into the app by the user. As an indicator, an increase in move minutes 

following app engagement relates to effectiveness as it assumes engagement with the app 

influences an increase in behaviour. However, the app tracks total physical activity move 

minutes and does not parse out whether minutes were tracked by a device or manually entered, 

meaning that not all move minutes were tracked objectively by a recording device. Due to this 

limitation, there is potential that effectiveness of the app may be underreported as not all 

participants had a tracking device to record behaviours. Despite this, the use of move minutes as 
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a measure of effectiveness has been well documented (Linder et al., 2022). Move minutes have 

been commonly used in studies evaluating physical activity interventions. In a review of RE-

AIM studies, both self-report and objective reports of physical activity minutes have been 

commonly used as indicators of a physical activity interventions effectiveness; self-reporting 

includes manual entry of physical activity minutes, whereas objective reports include fitness 

trackers such as pedometers and accelerometers (Linder et al., 2022). Both methods of tracking 

physical activity minutes have been used by researchers to measure the success of physical 

activity interventions.  

The ParticipACTION app supports most fitness trackers, with Apple, Samsung, FitBit, 

and Garmin devices as the most common connections. Recent evidence demonstrates the validity 

and reliability of fitness trackers to track and record movement behaviours. Fuller and colleagues 

(2020) performed a systematic review and determined that commercial wearable devices are an 

accurate method for measuring steps and heart rate. Fitbit, Apple, and Samsung demonstrate the 

most accurate recording of step counts in comparison to other available fitness trackers (Fuller et 

al., 2020). The validity of fitness trackers to track movement for users with a disability varies 

(Glasheen et al., 2021; Fuller et al., 2020). Fitness trackers such as Apple Watch are suitable for 

high-frequency standardized pushing and arm ergometry for users in a wheelchair, but not for 

low-frequency pushing or overground tasks. It is recommended that users with a disability utilize 

manual tracking in addition to fitness tracking for the most accurate reporting for physical 

activity move minutes (Fuller et al., 2020). 

App use was an indicator of effectiveness. The total number of inclusive articles 

consumed by people with disabilities was assessed. The ParticipACTION app tracks app 

engagement by recording the amount of content clicks by users, where a click represents the 
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opening of an article within the app. The app also records whether a user engages with 80% or 

more of a given disability-specific content piece. However, we did not utilize this tracking metric 

as an indicator due to the overall low levels of engagement with the content. Content was divided 

by disability-specific content and other app content to facilitate accuracy in the analysis of the 

disability-specific content.   

We assessed the total number of inclusive articles consumed by people with disabilities 

to measure the success of implementing inclusive content into the app. Previous research has 

also applied the RE-AIM framework to assess the implementation of mHealth physical activity 

content. Blackman and colleagues (2013) utilized the RE-AIM framework to determine the 

extent to which mHealth intervention research for promoting physical activity reports on factors 

that inform generalizability across settings and populations. Twenty articles published between 

2000 and 2012 were identified through a systematic review process and assessed for key themes. 

Results highlight effectiveness as the most reported dimension in physical activity mHealth 

studies. Effectiveness factors have been applied across physical activity mHealth studies to 

measures the primary outcome of the mHealth intervention following engagement (Blackman et 

al., 2013). Given the applicability of app use as representative of engagement with our inclusive 

physical activity content, we assessed the total number of inclusive articles consumed and 

content clicks by people with disabilities to effectively measure our primary outcome: the extent 

to which inclusive physical activity content was successfully implemented into the 

ParticipACTION app.  

4.3.5 Adoption/Implementation Indicators 

 

Adoption was assessed by calculating the total number of inclusive articles that were 

integrated into the ParticipACTION app by the end of the project. Blackman and colleagues 
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(2013) suggest that adoption can be addressed in the following ways: (1) describing the staff who 

delivered the intervention; (2) adoption rate amongst staff or setting; (3) describing the process 

for identifying staff for participation; and (4) the number, proportion, and characteristics of 

adoption organization and staff. We have chosen to assess adoption by calculating the number of 

staff participating in the implementation of inclusive physical activity content into the 

ParticipACTION app. Adoption rate is an effective indicator of adoption but is rarely reported on 

in evaluations of physical activity interventions. When adoption has been included, most 

physical activity studies report on the number of sites included in a physical activity intervention 

(Antikainen & Ellis, 2011). This indicator was not applicable to our study as we were only 

working with one site for program implementation (the ParticipACTION app).  

Implementation was assessed using the following three separate indicators: (1) the 

percent of the strategic plan for inclusive content development that was implemented as 

intended; (2) total hours dedicated to inclusive content development; and (3) the amount of 

money spent on inclusive content development. To assess the percent of the strategic plan for 

inclusive content development that was implemented as intended, we compared the number of 

inclusive articles that were integrated into the app by the end of the project to the total number of 

inclusive articles that were created by the research team. We also determined the total amount of 

hours and in-kind support that contributed to inclusive content development by staff at all levels 

of ParticipACTION. This includes the hours of time spent by the research team to plan and 

create the inclusive content and the number of hours spent by the internal ParticipACTION team 

to integrate inclusive content into the app. To assess the amount of money dedicated to inclusive 

content development, the total amount of ParticipACTION funds dedicated to inclusive content 

development was compared to the total amount of funds spent on app content development. 
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Finally, we collected the total number of staff working at ParticipACTION to determine the 

proportion of staff involved in the production and dissemination of the disability-specific 

content.  

McGoey and colleagues (2015) utilized similar RE-AIM indicators to evaluate the 

implementation of physical activity interventions. The most common effectiveness indicator was 

the extent to which the intervention was delivered as intended. Additionally, cost of delivery and 

total dollar amounts dedicated to intervention implementation have been commonly used as 

implementation indicators in physical activity interventions (McGoey et al., 2015). Generally, 

physical activity interventions are most likely to report on the extent to which a strategic plan 

was implemented as intended, with 33% of current studies using this indicator to assess 

implementation (Antikainen & Ellis, 2011). Creating a strategic plan and comparing the plan to 

final outcomes is an effective and well-used way to measure the success of intervention 

implementation. 

4.3.6 Maintenance Indicators 

 
As indicators for the long-term sustainability of our approach, we reported the number of 

ParticipACTION staff members identified to maintain this work overtime. These indicators 

demonstrate the organizational commitment to maintain disability-specific content production. 

ParticipACTION will continue to collect additional information to maintain the long-term 

sustainability of the disability-specific content. Previous assessments of maintenance have 

focused on analyzing project outcomes 6 months’ post intervention, while also assessing the 

status of the implemented program (McGoey et al., 2015). As we would not be assessing the 

ParticipACTION project outcomes post intervention, we selected maintenance indicators that 

assess how this work will be maintained overtime. Blackman and colleagues (2018) suggest that 
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when primary outcomes cannot be measured at 6 months’ post intervention, a description of the 

program continuation after completion of the research study is a sufficient indicator. Thus, to 

successfully measure the project outcomes, ParticipACTION provided a description of how this 

work would continue for years to come.  

4.4 Data Treatment and Analysis 

4.4.1 Data Treatment 

 ParticipACTION staff downloaded the required app data using Tableau software. Each 

relevant RE-AIM indicator appeared in a separate Excel spreadsheet. Tables of de-identified data 

were prepared by a staff person at PartipACTION using Tableau software. Once 

ParticipACTION extracted and prepared the data using Tableau, I performed a series of data 

transformations (e.g., transposing tables). To begin, we uploaded the Excel spreadsheets into 

SPSS and merged all data into a single database. For move minute data, only data from the first 

30 days of app use were included in the analyses. As app users registered at different time points, 

we assessed the first 30 days of app use to standardize measures and to allow for assessment of 

physical activity move minutes over a standard period. To account for missing daily move 

minute data, weekly average scores were calculated. We explored the data using descriptive 

analyses to examine score ranges and general frequencies in missing data. Outliers, recognized 

as a score different from the rest of the data, were identified and removed from the data analysis. 

This was done to avoid the impression of a wide variability in scores, since outliers increase the 

standard deviation of a data set. The three-standard-deviation threshold assumes a normal 

distribution. In a normal distribution, about 99.7% of the data falls within three standard 

deviations of the mean. Data that falls outside of this range is an outlier (Field, 2009). Therefore, 
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data points were removed if they were three standard deviations from the mean (Field, 2009).  

4.4.2 Data Analysis 

Reach: Two separate chi-square test was performed to, firstly, compare the proportion of 

people with a disability to the proportion of people living in Canada with a disability (Statistics 

Canada, 2021). The second test compared the proportion of female and male app users with a 

disability to the overall Canadian population.  

Effectiveness: Repeated measures ANOVA was performed to determine the effect of time 

on physical activity behaviour with LSD post hoc comparisons. Descriptive statistics were 

performed to determine the following two outcomes: (1) total amount of inclusive content 

consumed by people with disabilities; and (2) the percent of users with a disability that connect 

to a tracking device. We used ANOVA to compare engagement with app content with overall 

physical activity move minutes. 

Adoption: Descriptive statistics methods were performed to determine the number of 

inclusive articles integrated into the app as well as the proportion of ParticipACTION staff who 

assisted with content development and implementation.  

Implementation: Descriptive statistics methods were performed to determine the 

following: (1) the percent of the strategic plan that was completed as intended; (2) the total 

number of hours dedicated to content development by students, staff and partners; and (3) the 

percent of ParticipACTION funds dedicated to inclusive content development. I compared the 

total number of completed articles to the total amount of intended articles, and collaborated with 

the Scientific Director to collect data on the total amount of hours and funds that were dedicated 

to inclusive content development.  
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Maintenance: I met with Scientific Director who provided 3 key methods that 

ParticipACTION committed to following to ensure the long-term sustainability of disability-

specific content within the PartipACTION app. I recorded these methods as additional metrics 

that can be used to understand the long-term sustainability of the app content. 
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Chapter 5 

Results 

 

5.1 Reach Results  

 
To determine the overall reach of the app among people living in Canada with a 

disability, the proportion of app registrants with a disability was compared to the proportion of 

people living in Canada that identify as having a disability. The ParticipACTION app logged 

11,490 new registrants since the inclusion of disability-specific content (February– June 2021), 

with 367 users identifying as having a disability (3.2%). Among people living in Canada, 

6,246,640 identify as having a disability, representing 22% of the entire population (Statistics 

Canada, 2017). Chi-square analysis revealed a significant difference between app user reach and 

the overall population living in Canada with a disability, x2(n=11490, 1) = 2368.055, p=<.001. 

The proportion of app users with a disability is significantly less than the Canadian average.  

5.2 Representativeness Results 

           We explored whether app users with a disability were representative of the Canadian 

population of people with a disability.  Given available data, our analysis explored gender 

representation specifically. We performed a chi-square test to compare the proportion of female 

and male app users with a disability to the overall population of people living in Canada with a 

disability. Among app users with a disability, 152 users did not report their gender. These 152 

users with missing data were excluded from the analysis. Of the 215 users with a disability with 

available gender data, 176 identified as female (82%), 35 identified as male (16%) and 4 

identified as gender diverse (2%). Among people with a disability living in Canada, 3,483,090 

identify as female (55.8%) and 2,763,540 identify as male (44.2%). We performed a chi-square 

test to explore the statistical significance between the representativeness of gender among app 
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users with a disability and the overall population of people living in Canada with a 

disability. The results of the chi-square test revealed a significant difference between the 

proportion of women to men with a disability in the ParticipACTION app and the proportion of 

women living in Canada with a disability relative to men, x2 (n=215, 1) = 33.54, p=<.001. This 

is to say that there is overrepresentation of women with disabilities in comparison to men within 

the ParticipACTION app. 

5.3 Effectiveness Results 

Repeated measure ANOVA revealed a main effect for time of activity performed per 

week over a four-week period, F(3, 6,78) = 6.33, p=<0.001. LSD post hoc comparisons revealed 

average move minutes at weeks 2-4 of activity were significantly greater than week 1, ps = <.05. 

No other significant differences between weeks emerged.  

Table 7 

Descriptive Statistics of Weekly Move Minutes 

 M (MVPA minutes 

per week) 

SD N 

Week 1 Move 

Minutes 

189.99 133.70 227 

Week 2 Move 

Minutes 

205.70* 144.66 227 

Week 3 Move 

Minutes 

208.47* 144.82 227 

Week 4 Move 

Minutes 

200.94* 144.23 227 

*Note p <.05 move minutes at weeks 2-4 were significantly greater than Week 1 

To determine the total number of inclusive articles clicked over a four-week period by 

users with a disability, frequency calculations were performed. Frequency calculations revealed 

3.9%, 0%, 2.0%, 1.3% of users with a disability clicked on disability content at Weeks 1, 2, 3 

and 4 respectively. Of users who clicked, only 1-3 inclusive articles were clicked in a given 

week.   
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Table 8 

Weekly Frequency of Article Clicked on by Users with a Disability 

Frequency of 

articles clicked on 

per user 

Week 1 Week 2 Week 3 Week 4 

0 96.1% (n=220) 100% (n=230) 98.7% (n=227) 98.7% (n=227) 

1 1.3% (n=3) N/A 1.3% (n=3) 0.9% (n=2) 

2 2.6% (n=6) N/A N/A N/A 

3 N/A N/A N/A .4%(n=1) 

 

Of the 367 app users identifying as having a disability, 199 (54.2%) connected the app to 

a tracking device.  

5.4 Adoption Results 

 

 We analyzed the extent to which inclusive physical activity content practices have been 

adopted amongst the ParticipACTION team. ParticipACTION has a total of 27 employees. Of 

this total, 6 ParticipACTION staff members were involved with creating inclusive content 

throughout this project, thus representing 18.5% of total staff members. 

5.5 Implementation Results 

 

The research team tailored 50 articles and created 25 new inclusive articles, for a total of 

75 separate pieces of inclusive content. By the end of the project, 52 total articles have been 

integrated into the app, representing 69.3% of total inclusive articles. Once created, 75 pieces of 

content were sent by the research team to ParticipACTION. As we approached evaluation of the 

content, ParticipACTION had only uploaded 52 out of 75 articles.  

In total, 30 minutes was spent by the DART team to determine a need for inclusive 

content within the ParticipACTION app. Approximately 480 hours of content development was 

performed by the research team and student content developers. Four student content creation 

teams were recommended to spend five hours on content development per week for a total of 
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twenty-four weeks. Once the completed content was sent to the ParticipACTION team, they 

spent 36 hours preparing the content for integration into the app. Thirty-six hours of work 

allowed for 52 of the 75 articles to be prepared for app integration. In total, 516 hours (about 3 

weeks) were spent on inclusive content development from the beginning to the end of the 

project.  

A total of $33,000 of cash contributions from ParticipACTION was spent on inclusive 

app content development (i.e., planning, tagging updates, development of inclusive language 

guide, trainee support) out of an available $100,000 that is spent on app development yearly, 

33,000/100,000=33%.  

5.6 Maintenance Results 

 

 Five staff members spanning from the communications to the evaluation teams have been 

identified. These staff members are responsible for drafting, tagging, uploading, evaluating, and 

translating the content. Additional steps to support the long term sustainability of inclusive app 

content include (1) setting a strategic goal for 60% of app content to be focused on equity 

deserving groups including people with a disability; (2) aligning the mission and vision of the 

organization to place an emphasis on the inclusion of marginalized groups; and (3) expanding the 

language and content development guide created for this project to refine and tweak its utility to 

the app marketing team. These steps were provided to us from the ParticipACTION team as 

methods that have been identified to maintain the long-term sustainability of inclusive app 

content within the ParticipACTION app. 
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Chapter 6 

Discussion 

Using the RE-AIM Framework as a guide, the objective of this thesis is to explore and 

evaluate the integration of mHealth physical activity content designed for people with disabilities 

into an mHealth format.  

Prior to evaluation, our team translated physical activity evidence and integrated the 

content into the ParticipACTION app. Following integration, we monitored the outcomes of the 

project using the RE-AIM framework. The primary strength of this thesis relates to the use of the 

RE-AIM framework to evaluate the integration of disability-specific physical activity content 

into an mHealth format. By utilizing the RE-AIM framework to evaluate the integration of 

physical activity content into the ParticipACTION app, we achieved the follow outcomes: (1) we 

strengthened a partnership with a community partner; (2) we created a roadmap for disability-

specific content evaluation that knowledge users can follow for future intervention efforts; and 

(3) we provided recommendations for ParticipACTION to enhance the integration and success of 

disability-specific content into an mHealth format. 

 With the growing use of technology, mHealth offers a promising solution for targeting 

physical activity behaviour change in people with disabilities. mHealth physical activity 

interventions typically include mobile apps, wearable devices, and online platforms to promote 

physical activity, all of which are all included in the ParticipACTION physical activity app. 

Rigorous research was conducted to design and implement 75 pieces of inclusive physical 

activity content into the ParticipACTION app. Although this content has the potential to 

influence positive behaviour change within people with disabilities, ParticipACTION could 

improve the outcomes of the content as highlighted by the RE-AIM framework.  
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6.1 Reach  

 
While the ParticipACTION app has the potential to reach a wide audience, including 

people with disabilities who may not traditionally have access to face-to-face interventions, the 

app’s reach is influenced by various factors. mHealth has the advantage of being scalable and 

easily disseminated; however, it is also easily influenced by user’s digital literacy, access to 

technology and overall engagement (Szinay et al., 2021). As indicated by our results, the reach 

of the ParticipACTION app to people with disabilities was limited, reaching little to no people 

with disabilities. During the study period, only 3.2% of users who registered reported having a 

disability. This finding is consistent with other research that indicates the reach of physical 

activity apps is traditionally low (Shaw et al., 2019). In a recent study which operationalized the 

REAIM framework to assess an SCI mentorship program, only 1.65% of people living in Canada 

with an SCI were reached out of the total estimated population with an SCI (Shaw et al, 2019). 

Therefore, additional strategies to target reach should be considered, since people with 

disabilities may experience barriers and limited access to technology.  

Following integration of inclusive physical activity content, it is crucial for organizations, 

including ParticipACTION, to effectively promote new content to the target audience. During 

this project, the content was not promoted to users by ParticipACTION. Current and new users 

were not given notice that the newly designed content had been integrated into the app. Effective 

promotion methods are needed to increase reach of the content. ParticipACTION can improve 

the reach of their app to people with disabilities in the following three main ways: (1) 

collaborating with disability organizations; (2) promoting the program by word-of-mouth; and 

(3) collaborating with healthcare providers. The first avenue to improve reach is by collaborating 

directly with disability organizations, such as community living groups and Special Olympics, to 
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promote the app. These organizations can raise awareness and facilitate outreach to communities 

with individuals with disabilities. The use of multi-agency partnerships to facilitate the 

development and implementation of interventions will help to reach more people in the disability 

community (Fynn et al., 2022). Additionally, promoting word-of-mouth encourages individuals 

who have found value in the app to share their experiences with others can encourage peers to 

sign up for the ParticipACTION app. Finally, healthcare providers can recommend the 

ParticipACTION app to individuals with disabilities, provide guidance on its usage, and use it as 

a mechanism to monitor progress. As identified by people with disabilities, healthcare providers 

are a valued messenger to promote physical activity (Smith & Wightman, 2021). Leveraging 

healthcare providers to promote the app is a feasible solution for improving reach in the future. 

Together, these three strategies offer a solution for reaching more people with disabilities and 

improving the reach of the ParticipACTION app.  

6.2 Effectiveness 
 

Engagement with physical activity content within the ParticipACTION app is an 

indicator of how effective the material is at influencing behaviour change. Ensuring sustained 

user engagement can pose a challenge; studies have shown that users with a disability may lose 

interest or discontinue usage with mHealth over time (Berglind et al., 2020). As indicated by our 

results, engagement with the content was low and led to little increase in physical activity move 

minutes. An important observation is the notably high levels of moderate-to-vigorous physical 

activity (MVPA) at baseline among app users with disabilities. Upon registration, people with 

disabilities were already engaging in approximately 200 minutes of moderate-to-vigorous 

physical activity per week, suggesting they were already physically active and knowledgeable 

about maintaining activity levels. Given the app content aimed to enhance physical activity 
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levels among users with low activity levels, it is conceivable that individuals with disabilities 

who were already active may have lacked interest in accessing the app content. 

As previously mentioned, there are several strategies that can enhance the accessibility of 

mHealth physical activity apps and increase effectiveness. To improve the effectiveness of the 

ParticipACTION app, app developers should incorporate (1) universal design, (2) disability-

specific theory, and (3) customization and personalization of app features. Ensuring that apps are 

designed with accessibility in mind and incorporates features such as adjustable font sizes, 

compatibility with screen readers, color contrast options and intuitive navigation all improve the 

effectiveness of the ParticipACTION app for people with disabilities (De Grigorio et al., 2022; 

Henni et al., 2022). Additionally, app content should also incorporate disability-specific theory, 

such as behaviour change theory, and techniques that have been found to be most relevant among 

people with disabilities, as reflected in the literature. For example, the inclusion of self-

regulation techniques increases the relevancy of physical activity content (Ma & Martin-Ginis, 

2018). Finally, research has indicated that allowing users with a disability to customize their app 

based on their specific needs and preferences will promote the effectiveness of the app. 

Providing options to the user for adapting interface, settings, and content increase accessibility 

and accommodate for different types of disabilities (Mollee et al, 2019). Relatedly, 

personalization features such as individualized goal setting and tailored recommendations can 

enhance relevance and effectiveness of the app.  

6.3 Adoption 

 

A total of 6 out of 27 ParticipACTION staff were identified to maintain this inclusive 

content work for the ParticipACTION app over a period of time. To successfully sustain the 

ongoing integration of inclusive physical activity content into the ParticipACTION app, a 
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substantial portion of staff should be engaged and committed to integration. Best practices 

recommended 60-80% of staff must be trained and acquainted with a program to ensure its long-

term sustainability (Glasgow et al., 2019). ParticipACTION should focus efforts on training 

more staff persons on the procedures for inclusive content development so more people can 

contribute to the long-term sustainability of inclusive content.  

6.4 Implementation 

 
The implementation of inclusive physical activity content into the ParticipACTION app 

was a success. By creating procedures and working guides for drafting and creating content, our 

team successfully designed and produced 75 pieces of inclusive content for the ParticipACTION 

app. The extent to which an organization implements its strategic plan as intended is an indicator 

for how effective the implementation of a program is (Shaw et al., 2019). This indicator is 

particularly useful for organizations and app developers, since strategic plans act as road maps 

for implementing physical activity programs and content. We also used the amount of time and 

money spent on inclusive content development to understand the success of content 

implementation into the ParticipACTION app.  

6.5 Maintenance 

 
Maintenance, referring to the long-term sustainability of a program after initial 

implementation, is traditionally assessed 6 months or 12 months after implementation. Due to 

limited time constraints, we identified meaningful strategies to maintain this work overtime, in 

place of a full maintenance assessment. This approach is uncommon, though it has been 

successfully implemented in the literature as 5.3% of physical activity interventions reporting on 

maintenance indicate how a given program will continue at the institutional level (Blackman et 

al., 2018).  
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Although we were limited by time, the identified strategies offer a useful example 

demonstrating how to support long-term sustainability for other researchers and organizations 

facing similar limitations. In practice, ParticipACTION has expended significant effort to ensure 

the maintenance of the inclusive content within the ParticipACTION app. A positive step 

forward is to align the mission and vision of ParticipACTION with an emphasis on the inclusion 

of marginalized groups. This ensures all staff adopt inclusive practices, thereby leading to higher 

adoption rates and successful long-term maintenance. Specifically, organizations should take 

current materials and adapt them to the roles and responsibilities of various team members, thus 

providing guidance to more staff members on how to maintain the project over time. It is 

recommended that organizations seeking to improve the health behaviours and physical activity 

of the population living in Canada align their mission and vision so that is intentionally supports 

marginalized and equity owed groups such as users with disabilities.  

6.6 Limitations of the Thesis 

 
ParticipACTION can take several steps to improve the integration of inclusive content 

into their app. Generally, all dimensions of the RE-AIM framework should be considered, and 

any necessary improvements should be made. Specific limitations to each dimension are noted 

above.  

This study makes an important contribution for developing an evaluation procedure that 

assesses the integration of inclusive physical activity content into a partner organization’s 

resource. General limitations to the project are noted here: due to time and resource constraint, 

we implemented evidence for people with a physical disability. Although we enhanced the 

inclusivity of the current content within the ParticipACTION app, the evidence and theory 

included best practices that support people with physical disabilities only. Similarly, the 
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demographic using the ParticipACTION app, regardless of disability status, is largely white, 

middle-aged women. This finding is in line with current evidence which points to most app users 

being middle-aged white women (Pontin et al., 2021). Alternate channels should be considered 

to reach a more diverse demographic of people with disabilities. 

Research and studies concerning people with disabilities must involve them directly in 

the process. In the scope of this study, people with disabilities should have been actively engaged 

in both content creation and evaluation phases. As demonstrated throughout this research, people 

with disabilities encounter numerous barriers hindering their physical activity and participation, 

thus their firsthand experiences and viewpoints are crucial. Moving forward, it is imperative for 

future research endeavors to consistently involve people with disabilities across all stages of the 

research process (Heller et al., 2019). Data collection experienced significant limitations. 

Nearing completion of the data collection period, the ParticipACTION team notified the research 

team that the disability classification question available within the ParticipACTION app, 

indicating which users have a disability, had been omitted from the app and was therefore not 

collecting new data on new registrants that identified as having a disability. This limited our 

results, significantly impacting the reporting of reach indicators, since many users with a 

disability could have registered for the app without an avenue to indicate so.  

 Furthermore, with a longer study period and more resources, we would engage with users 

of the app with a disability to provide qualitative evidence to support the disability-specific 

content. This approach would provide further insight to the preferred mHealth physical activity 

features. With this, we could also receive direct feedback on the content we implemented related 

to specific barriers and facilitators to app use. Such qualitative feedback from users with a 
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disability would facilitate the identification and implementation of methods to overcome gaps 

within programming.  

6.5 Future Research Directions 

 In November 2023, ParticipACTION made the decision to remove their app from the app 

store, opting instead to direct people to other available apps within the store. While the content 

developed and integrated into the app during their project is no longer accessible to the public, 

the methodologies and findings of this study remain relevant and applicable to existing physical 

activity apps in the app store. The insights into content and functionality presented in this thesis 

can serve as valuable resources for app developers and organizations seeking to enhance the 

accessibility of their apps. Future research endeavors should aim to validate the integration and 

evaluation methods utilized in this study and extend their application to other physical activity 

apps. 

 To overcome the limitations of our work, future research should seek to establish a more 

comprehensive approach by enhancing the inclusivity of mHealth for a more diverse set of users 

with a disability. Specifically, systematic approaches to collecting evidence and determining the 

knowledge-to-action gap should be filled to a greater degree. Further research should be done to 

generate an evidence base for physical activity mHealth content among people from varying 

disability groups such as vision loss and people with Spinal Cord Injury. Additionally, it may be 

of value to explore additional knowledge translation approaches and frameworks. While this 

study aligned with the knowledge-to-action framework and RE-AIM, other frameworks may also 

complement the process of implementing and disseminating inclusive mHealth physical activity 

content.  
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6.6 Strengths of the Thesis 

 
 This study employed the RE-AIM framework to evaluate the integration of inclusive 

mHealth physical activity content into the ParticipACTION app. The design of this study was 

novel. By partnering with Canada’s leading physical activity brand, we utilized a knowledge 

translation approach to implement content, followed by the RE-AIM framework to evaluate the 

implemented content. This research extended other leading integrated knowledge translation and 

RE-AIM work in the physical activity domain (e.g., Tomasone et al., 2021) with its specific 

focus on physical activity and disability content.   

 This project is situated within the larger context of physical activity behaviour change 

research, wherein implementation and evaluation methods are positioned in the knowledge-to-

action framework and the RE-AIM framework. This study took a systematic approach to achieve 

each phase of the Knowledge-to-Action and RE-AIM Frameworks. Future researchers can 

integrate findings from this study to appropriately partner with community organizations and 

design future content. Grounding this study within theoretical frameworks helped to identify an 

evidence-based pathway for dissemination and implementation of our disability-specific content. 

Most research that uses the RE-AIM framework as a method of program evaluation fails 

to report on all five dimensions (Gaglio et al., 2013). As such, we reported on all five dimensions 

(Reach, Effectiveness, Adoption, Implementation, Maintenance) throughout our evaluation of 

disability-specific content within the ParticipACTION app. Doing so is necessary to fully 

understand the impact our work has on the physical activity behaviours of people with 

disabilities. 
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6.7 Theoretical Implications 

 
The results of this thesis project are important to the field of knowledge translation, 

program evaluation, and mHealth physical activity behaviour change among people with 

disabilities. This study offers a novel approach to implement, disseminate, and evaluate 

disability-specific physical activity content in an mHealth format. The majority of mHealth 

research has focused on the management of chronic diseases (i.e., diabetes) rather than on larger, 

disability groups (i.e., physical disability). Grounded in the knowledge-to-action framework and 

the RE-AIM Framework, the results of this study support the link between a partnered approach 

to physical activity content development and the successful integration and evaluation of such 

content.  

6.8 Practical Implications 

 
 The practical applications of this study are immediately apparent. By following our 

knowledge translation approach, content was successfully integrated into the app, with the 

potential to reach the 350,000 users currently registered. Beyond the ParticipACTION app, 

major tech companies such as Apple and FitBit can use the process and methods of integration 

taken throughout this project to enhance the inclusivity of major health and wellness apps such 

as Apple Health and the FitBit app. It is recommended that Apple Health and FitBit apply similar 

inclusive content and features to their apps while working to improve integration and evaluation. 

For example, the reach of the content within the ParticipACTION app was limited due to 

implementation errors. Major app developers should leverage their resources to improve said 

errors. The methods and findings of this study demonstrate transferability and should be applied 

to major physical activity apps.  
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Following this project, ParticipACTION will apply newly created equity related content 

guides for staff members to enhance the inclusivity of all future content. Additionally, novel use 

of the RE-AIM framework allowed for the assessment of the impact of mHealth physical activity 

content among users with a disability and to advance understanding in the field. Furthermore, 

work must be done to target disability groups through mHealth, it is my goal that best practices 

for physical activity behaviour change for people with disabilities are included within future 

mHealth efforts. 

 6.9 Conclusions 

Overall, this thesis achieves numerous goals; it addresses important gaps in the literature; 

offers direction for future mHealth development, and outlines the important considerations for 

researchers, health promoters and community organizations who aim to design inclusive physical 

activity mHealth content. mHealth is growing in popularity as increasing numbers of adults 

living in Canada turn to apps for behaviour management (Zhou et al., 2020). This thesis 

emphasizes the importance of utilizing the RE-AIM framework to successfully evaluate the 

integration of inclusive physical activity content in an mHealth format. Specifically, this study 

demonstrated that the RE-AIM Framework is a useful framework and offers a comprehensive 

and evidence-based approach for content evaluation. Interpersonally, we also demonstrated the 

importance of connecting with community organizations to achieve research objectives, and that 

forming positive relationships will allow for collaborative and meaningful research to take place. 
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Appendix A 

Disability Content Development and Language Guide 

 

PREAMBLE 

 

● Persons with a disability are among the most inactive segment of the Canadian population 

o Despite the known health benefits of physical activity, people with a disability are less active 

than their non-disabled peers due to a variety of social and environmental barriers. Inclusive 

and effective communication is one method that can be used to maximize the impact of PA 

guidelines and increase PA rates among persons with a disability.  

 

● Physical activity information is highly desired but unavailable 

o Persons with a disability have an expressed need for physical activity information and 

resources. However, very little tailored information exists. 

 

● Inclusive physical activity messaging is critical 

o Currently, there is a call for action for inclusive physical activity messages. Key disability 

stakeholders such as researchers, organizations and people with disabilities recognize the 

ableist underpinnings of current messaging strategies as people without disabilities are 

consistently represented as ‘normal’ and ‘superior’ to people with disabilities. Common 

messages tackling sedentariness such as “Stand up, sit less” and “Sit less, move more” are 

infused with ableism as they favour certain individuals (e.g., those who can stand easily) and 

reinforce an ideal standard for mental health and overall health while stigmatising and 

excluding others (e.g.  people who use assistive devices).  

 

This guide comprises of four sections: 

 

● Section A: General Recommendations for Drafting Inclusive Content   

● Section B: Language Matters 

● Section C: Adapted Activities and Sports 

● Section D: Applying Behaviour Change Techniques 

 

RETHINKING THE APPROACH TO PHYSICAL ACTIVITY MESSAGING FOR PEOPLE WITH DISABILITIES 

 

The purpose of this document is to educate the ParticipACTION team and other physical activity 

promoters on messaging strategies and language that are most effective in creating inclusive and relevant 

physical activity content for people with disabilities. The information within this document has been 

prepared by the inclusion content development lead, Brock Reissner, by synthesizing the most recent and 

relevant physical activity messaging research for individuals with a disability and by collaborating with 

the ParticipACTION undergraduate content development team responsible for tailoring existing content 

to be more inclusive. 

 

Section A: General Recommendations for Drafting Inclusive Content  

 

The following table lists the common findings that emerged from synthesizing research regarding 

inclusive physical activity content. The table also includes recommendations on how to design physical 

activity content that is inclusive of people with disabilities and aligns with key findings from research. 
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Finding 
 

Recommendations and Insights 
 

Need content that clarifies 

movement behaviors and their 

relevance to disability; provide 

variations of activities.  

 

Elaborate on the information pertaining to moderate–vigorous 

physical activity and light physical activity. When referring to these 

terms, provide a brief definition and clarify what the term actually 

means. 

 

Provide ideas of activities that people with disability could do to 

meet the guidelines to make the guidelines easier to 

follow. Common examples include: 

 Add the option to “roll” or “wheel” to content that involves 

running or walking 

 Remove specific examples (e.g., throwing, kicking) and 

provide general inclusive activities (e.g., movement) 

 Recommend chair cardio or strength classes  

 Recommend inclusive organized sports teams or any 

wheelchair-based sport 

 Recommend swimming as a recreational sport, it is 

inclusive to many 

 For a list of relevant sports:  

 https://games.paralympic.ca/paralympic-sports 

 https://www.participaction.com/en-

ca/resources/activities-index  

 

Add information on possible variations and modifications that could 

be made to different activities.  

 Perform an exercise unilaterally  

 Provide examples of equipment that can be used with 

assistive devices such as TheraBand’s and other household 

items 

 Perform activity/exercise from a different position that is 

most comfortable for the user 

 

There is a need for additional 

resources and information 

surrounding disability and 

physical activity.  

 

 

 

 

 

 

 

Include an asterisk directing users to additional targeted resources 

and information. For example, it is recommended to add 

“suggestions of where you can go to get more information”. Types 

of additional information could include: 

 Links to physical activity guidelines for people with specific 

conditions 

 Links to videos demonstrating how to modify various 

activities  

 Links to disability support groups for PA 

 Links to other healthcare resources 

 Further instructions on how to perform the behaviour 

 

The following links provide a compendium of resources that can be 

provided to users: 

 

https://games.paralympic.ca/paralympic-sports
https://www.participaction.com/en-ca/resources/activities-index
https://www.participaction.com/en-ca/resources/activities-index
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http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/Physical-

Activity-Active-Living-and-Sport-Resource-Catalogue.pdf 

 

http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/FINAL-

CDPP-Practitioners-Catalogue.pdf 

 

 

Acknowledge individual 

abilities. 

To describe adaptations of activities, use the term “variation”. The 

Abilities Centre in Whitby ON has used the term variation to 

describe modifications and adaptations for some time now, and this 

is good practice to follow. The term is a good inclusive alternative. 

 

Emphasize that content may need to be modified to accommodate 

diverse individual abilities. Phrases suggested to acknowledge 

interindividual differences include: “Modify it to your ability”, “This 

may be different for you”, and “As is practical”. 

 

Elaborate on how something may be different for a person with a 

disability (e.g., might not be able to reduce sedentary time but can 

increase physical activity). 

 

Current physical activity 

messages such as “Sit less, 

move more” reproduce ableism 

and discriminate against people 

with a disability. 

Drop messages calling individuals to sit less and/or stand more and 

replace with an alternative, more inclusive option, such as “Don’t be 

still for too long”, “Be active your way”, “Enjoy moving your body 

more”, “Unplug and play”, or “Remember to move your body 

often.” 

 

Replace Step with “Move” and replace limited sitting for extended 

periods with “Change seated position” or “Change positions 

frequently”. 

 

Offer the term “small improvements” instead of “small steps”. 

 

In addition to sit less move 

more, here are other words and 

phrases that should be avoided 

as they suggest inferiority and 

exclusion. 

Avoid words like “suffers from,” “stricken with,” “afflicted by,” 

“patient,” “disease,” or “sick” as they suggest constant pain and a 

sense of hopelessness.  

 

Avoid words such as “burden,” “incompetent,” 

or “defective,” which suggest that people with disabilities are 

inferior and should be excluded from activities. 

  

Individuals with a physical 

disability, such as those with 

spinal cord injury (SCI), 

recommend that a message 

promoting the potential 

enjoyment and positive feelings 

of being active should be 

emphasized  

Frame messages from the perspective of positivity. Messages that 

have been agreed upon are “physical activity makes you feel good” 

and “give things a go and enjoy what you do.” 

 

http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/Physical-Activity-Active-Living-and-Sport-Resource-Catalogue.pdf
http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/Physical-Activity-Active-Living-and-Sport-Resource-Catalogue.pdf
http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/FINAL-CDPP-Practitioners-Catalogue.pdf
http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/FINAL-CDPP-Practitioners-Catalogue.pdf
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Messages/content will benefit 

from the inclusion of a visual 

image. 

Include inclusive visual images in the form of relevant pictures 

depicting physical activity (e.g., a wheelchair user playing 

basketball) or as a visual aid supporting the intensity of physical 

activity. A visual aid may include a visual icon of a battery or a 

thermometer used to portray the intensity of an exercise (i.e. a 

battery at 100% for vigorous running and a battery at 50% for 

moderate walking) 

 

Adults with a physical disability 

(e.g., multiple sclerosis [MS]) 

may struggle to balance 

priorities between sitting and 

moving.  

 

Focus messages that facilitate physical activity opportunities for 

people with a disability on moving more over prolonged sitting. 

People with a physical disability 

(e.g., MS) have demonstrated a 

greater understanding of the 

health benefits of PA compared 

to the benefits of sitting less. 

 

Focus content on the benefits of PA, not on the benefits of sitting 

less. 

 

For example, a message should look like this: 

“Participating in moderate to vigorous activity will help to improve 

your mood and sleep” instead of “Improve your mood and sleep by 

sitting less and walking more throughout your day” 

People with a physical disability 

(e.g., MS) may be unaware of 

the benefits of activities of daily 

living and other non-exercise 

based activities like gardening 

and walking the dog. This 

population may assume that 

physical activity is exercising 

and playing sports that requires 

transportation, a gym and 

finances.  

 

Emphasize that PA can come in different forms and looks different 

for varying abilities. 

 

Provide information on health benefits of non-exercise physical 

activities. 

 

Change ‘exercise/move your body’ to ‘get active’. 

Family, friend , peer and 

professional support is valued 

by people with physical 

disabilities in achieving their 

PA goals.  

 

Consider how family, friends and professional support can be 

incorporated into content and language style (e.g., try this exercise 

with your support worker). 

 

Add that users can seek advice from a professional. Refer to the 

following link for suggestions on where relevant professionals can 

be found: 

http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/Physical-

Activity-Active-Living-and-Sport-Resource-Catalogue.pdf 

 

The 24-Hour Movement 

Guidelines for Adults lack 

applicability to persons with a 

disability and so other 

guidelines should be 

considered. 

Instead of emphasizing the 24-Hour Movement Guidelines, make 

the following recommendations:  

 Encourage any increase in activity under 150min/week.  

 Emphasize people with and without disabilities can achieve 

health and fitness benefits from activity well below the 

150 min/week threshold 

http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/Physical-Activity-Active-Living-and-Sport-Resource-Catalogue.pdf
http://ok-sciguidelines2019.sites.olt.ubc.ca/files/2019/08/Physical-Activity-Active-Living-and-Sport-Resource-Catalogue.pdf
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 Instead of 10,000 steps a day, recommend ambulatory 

individuals with an SCI walk at least 2,000–3,000 steps per 

day at a moderate intensity 

 Use the following guidelines that have been established for 

special populations: 

https://www.csep.ca/en/guidelines/physical-activity-

guidelines-for-special-populations 

 

 

Section B: Language Matters  

 

Within public health discourse, it might be argued that past messages cannot be replaced or given up 

because consistency is crucial. However, language and rebranding are important because past messages 

reinforce and naturalize ableism. Just as language continues to adapt to stop perpetuating racism, 

homophobia and sexism, it is time to adapt current practices to reflect language that stops perpetuating 

ableism.  

 

LANGUAGE AND TERMS 

 

The following list of terms has been compiled by disability researchers and stakeholders as acceptable 

forms and ways of talking about disability. Included are common words and conditions that may be 

considered when drafting inclusive content, and the recommendations for including that term. 

 

Able-bodied 

Background: this term is used to describe someone who does not identify as having a disability. Some 

people with a disability may oppose this term as It suggests that people with a disability lack an ability to 

use their bodies. Avoid using the word “normal” to refer to someone with a disability.  

Recommendations: use the term “person without a disability” 

 

Non-disabled 

Background: “Non-disabled” refers to someone who does not have a disability. 

Recommendations: “Non-disabled” or “does not have a disability” are acceptable terms when referring 

to people who do not identify as having a disability. In general, avoid using “able-bodied’ except in a 

quotation. 

 

Afflicted with/stricken with/suffers from/victim of 

Background: these terms assume that a person with a disability is suffering or has a reduced quality of 

life 

Recommendations: use neutral language when describing a person who has a disability, simply state 

facts about the nature of the disability. For example, “person has a spinal cord injury” 

 

American Sign Language (ASL)/signer/interpreter 

Background: Many people in North America who are deaf or hard of hearing use ASL as a primary 

means for communication. The term “signer” and “interpreter” mean different things but are often used 

interchangeably. A signer is “a person who may be able to communicate conversationally with deaf 

persons but who may not necessarily possess the skills and expertise to accurately interpret complex 

dialogue or information. An interpreter has years of intensive training that allows the ability to mediate 

meanings across language and cultures.  

Recommendations: American Sign Language on first reference. ASL is acceptable after that. Ensure you 

only use “interpreter” when referring to individuals with advanced training 

 

https://www.csep.ca/en/guidelines/physical-activity-guidelines-for-special-populations
https://www.csep.ca/en/guidelines/physical-activity-guidelines-for-special-populations
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Blind/legally blind/limited vision/low vision/partially sighted/visually impaired 

Background: “Legally blind” denotes a person with 20/200 visual acuity or less. “Blind” or “legally 

blind” are acceptable terms to use for people with almost complete vision loss.  

Recommendations: Use “blind” when referring to users with complete vision loss, and “legally blind” 

when the person has almost complete loss of sight.  

- Limited vision: acceptable when the content is designed for people that are not legally or 

completely blind 

- Low vision: acceptable when the content is designed for people that are not legally or completely 

blind 

- Visually impaired: not an acceptable term to use in content development 

 

Chronic disease/chronic illness 

Background: A chronic disease is a health condition lasting 3 months or longer. There is debate about 

when someone with a chronic condition is considered to have a disability. Focuses on conditions that 

have been diagnosed by a medical health professional. 

Recommendations: Use person first language such as “person with diabetes” rather than “a diabetic”.  

 

Congenital Disability 

Background: A person who has a congenital disability has had a disability since birth. Common 

congenital disabilities include Down syndrome and heart-related medical conditions. “Congenital” is not 

interchangeable with “genetic,” as a genetic condition is present from birth, but a congenital condition is 

not necessarily genetic. 

Recommendations: Preferred ways to state that someone has a congenital disability are “a person with a 

congenital disability, “a person living with a congenital disability”, “has had a disability since birth” or 

“was born with a disability” 

 

Deaf 

Background: Some people with mild or moderate hearing loss may affiliate themselves with the Deaf 

community and prefer to be referred to as “deaf” instead of “hard of hearing.” Culturally-linguistically 

deaf people (that is, sign language users) are properly identified as "the Deaf" (upper-case "D"). People 

who do not use sign language are properly referred to as "the deaf" (lower-case "d") or "persons who are 

deaf." 

Recommendations: Lowercase when referring to a hearing-loss condition. Deaf describes a person with 

profound or complete hearing loss. Use the correct title based on the target of content.  

 

Deformity 

Background: the word “deformity” has a negative connotation when used in reference to those living 

with disabilities. 

Recommendations: Do not use the term deformity. Describe the specific disability of focus.   

 

Disabled Person 

Background: this term has a long history of stigmatization and discrimination. Use person-first language 

to empower the individual. They have their own identity and are living with a disability. 

Recommendations: use person-first language 

 

Handicap/handicapped/handicapable 

Background: The Oxford English dictionary defines a handicap as “a condition that restricts a person’s 

ability to function physically, mentally or socially.” The term has fallen out of favor in the disability 

community. 
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Recommendations: Avoid using “handicap” and “handicapped” when describing a person. Instead, refer 

to the person’s specific condition or use “person with a disability.” When citing laws, regulations, places 

or things, such as “handicapped parking,” use the term “accessible parking.” 

 

Hearing impaired/hearing impairment 

Background: The terms “hearing impaired” and “hearing impairment” are sometimes used to describe 

people with hearing loss that ranges from partial to complete. Many dislike the terms because, like the 

word “handicap,” “hearing impaired” describes a person in terms of a deficiency or what they cannot do. 

Recommendation: Refer to recommendations under “Deaf”. Use the term “person with hearing loss” 

 

High functioning/low functioning 

Background: “High functioning” and “low-functioning” are terms used to describe ability levels for 

people with a variety of conditions including neurodiversity (a term used to describe people with 

developmental differences, the idea that conditions should not be seen as disability but neurological 

differences between people), intellectual disabilities and mental illness.  

Recommendations: Should consider other ways of describing a person’s ability to function in society. 

For example, you might say that an individual with Down syndrome lives with minimal or no assistance. 

Avoid using the terms “high functioning” and “low functioning.” Instead, use medical diagnoses and 

describe an individual’s abilities and challenges, rather than using less-specific labels. 

 

Injury/injuries 

Background: “Injury” is commonly used to describe any harm, damage or impairment to an individual as 

the result of an accident or other event. 

Recommendations: Refer to injuries as being “sustained” or “received,” rather than “suffered,” as 

“suffer” implies that an injured person is a victim or somehow less than a person who has not been 

injured. 

 

Patient/sick 

Background: Members of the disability community argue that characterizing people with a disability as 

“sick” or referring to them as “patients” signals there is something unwell about them or that they are 

need of medical attention 

Recommendations: Avoid referring to someone with a disability as “sick” or to their disability as a 

“sickness.” If a person is receiving medical treatment, then the word “patient” is appropriate; however, it 

should be avoided outside of a medical context. 

 

People-first language 

Background: People-first language avoids defining a person in terms of his or her disability. In most 

cases, this entails placing the reference to the disability after a reference to a person, as in “a person with a 

disability,” or “a person living with a disability,” rather than “the disabled person.” 

Recommendations: Use person-first language. It is important to note that there are country specific 

preferences for person-first language. For example, in Canada, person-first language is preferred but in 

the UK disability-first language is preferred. 

 

Service animal/assistance animal/guide dog/Seeing Eye dog 

Background: Service animals are trained animals, usually dogs, that provide services to people with 

disabilities. They also are sometimes called “assistance animals,” “guide dogs,” or “Seeing Eye dogs.” 

Recommendations: The terms “service animal,”” assistance animal” and “guide dog” all are acceptable.  
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Special/special needs/functional needs 

Background: The term “special needs” was popularized in the U.S. in the early 20th century during a 

push for special needs education to serve people with all kinds of disabilities. The word “special” in 

relationship to those with disabilities is now widely considered offensive because it stigmatizes. 

Recommendations: Avoid using these terms when describing a person with a disability or the programs 

designed to serve them, with the exception of government references or formal names of organizations 

and programs. Use person-first language and describe the impairment or disability classification.  

 

Wheelchair/wheelchair-bound/confined to a wheelchair 

Background: People who use mobility equipment such as a wheelchair, scooter or cane. Consider the 

equipment part of their personal space. People who use wheelchairs have widely different disabilities and 

varying abilities. 

Recommendations: It is acceptable to describe a person as “someone who uses a wheelchair,” followed 

by an explanation of why the equipment is required. Avoid “confined to a wheelchair” or “wheelchair-

bound” as these terms describe a person only in relation to a piece of equipment. The terms also are 

misleading, as wheelchairs can liberate people, allowing them to move about, and they are inaccurate, as 

people who use wheelchairs are not permanently confined in them, but are transferred to sleep, sit in 

chairs, drive cars, etc. 

 

Section C: Adapted Activities & Sports   

 

Here is a list of activities and sports that are acceptable suggestions to make to individuals with a physical 

disability as recommended by the literature and team of undergraduate content developers. By providing 

accurate and inclusive examples, users will experience an increase in relevant information on “how-to” 

achieve physical activity.  

 

● “Rolling” or “wheeling” can be used to replace 

“walking”, “running”, “jogging” 

● Sledge hockey 

● Goal ball 

● Wheelchair basketball 

● Seated volleyball 

● Water aerobics 

● Yoga  

● Weight training  

● Archery 

● Pool 

● Fishing 

● Table tennis 

● Sailing  

● Fencing  

● Bowling 

● Softball 

● Lacrosse



 

1 

 

The following link provides examples of inclusive sports by setting/season as recognized by: 

 The Paralympics: https://games.paralympic.ca/paralympic-sports 

 ParticipACTION: https://www.participaction.com/en-ca/resources/activities-index  

 

Section D: Applying Behaviour Change Techniques 

  

The following behaviour change techniques (BCTs) have recently been identified as positively associated 

with physical activity behaviour change among adults with a physical disability (Ma & Martin Ginnis, 

2018). It is recommended that these BCTs are included in inclusive disability content.  

 

BCT Definition 

Self-monitoring Self-monitoring is a method for the person to monitor 

and record their behaviour(s) as part of a behaviour 

change strategy 

  

Problem solving Problem solving includes analyzing or prompting the 

person to analyse factors influencing the behaviour 

and generate or select strategies that include 

overcoming barriers and/or increasing facilitators 

  

*unique to disability as over 200 barriers to PA 

participation have been identified 

  

Action planning Action planning consists of prompt detailed planning 

of performance of the behaviour (must include at least 

one of context, frequency, duration and intensity). 

Context may be environmental (physical or social), or 

internal (physical, emotional or cognitive) 

  

Feedback on outcomes of behaviour Feedback on outcomes of behaviour includes 

monitoring and providing feedback on the outcome of 

performance of behaviour 

  

https://games.paralympic.ca/paralympic-sports
https://www.participaction.com/en-ca/resources/activities-index
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Social support Social support refers to the support provided by 

relationships in achieving PA goals. Advise on, 

arrange or provide social support (e.g., from friends, 

relatives, colleagues) or non-contingent praise or 

reward for performance of the behaviour. Includes 

encouragement and counselling, but only when it is 

directed at the behaviour 

Reframing thoughts Reframing thoughts suggests the deliberate adoption of 

a perspective or new perspective on behaviour (e.g., its 

purpose) in order to change cognitions or emotions 

about performing the behaviour 

Instruction on how to perform the behaviour Instruction on how to perform the behaviour consists 

of advising or agreeing on how to perform the 

behaviour and providing instructions on how to 

perform.  

  

*unique to disability as a lack of PA knowledge is an 

often-cited barrier 

  

Information about health consequences Information about health consequences provides 

information on the consequences of engaging in 

PA/health behaviour. Provide information (e.g., 

written, verbal, visual) about health consequences of 

performing the behaviour  

  

 

 


