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Abstract 

Powered wheelchair technology has the potential to promote independence, maintain dignity, 

improve wellbeing, and remove barriers from everyday life (Samuelsson & Wressle, 2014). 

However, powered wheelchair design, distribution, provision, and prescription exists within a 

vast and complex network of stakeholders that interact across settings and social contexts. 

Using psychological theory and methods, this thesis aimed to understand the process of 

powered wheelchair technology engagement and acceptance across these wider stakeholder 

groups. This project has three components; a systematic review of factors that affect powered 

wheelchair use, an autoethnography of a non-disabled researcher using a powered 

wheelchair, and a constructivist grounded theory of stakeholder experiences of LiNX controls 

technology acceptance and engagement. The unique combination of methods used in this 

KESS II sponsored project proposes a narrative of powered wheelchair technology 

engagement  grounded in the context, environment, and culture of the technology user. The 

factors affecting powered wheelchair technology use at an individual, technical and 

functional, environmental, and organisational level. If incorporated into the design, 

prescription, and use of powered wheelchair technology the findings from this thesis could be 

applied to indicate where change and intervention should be focused.  
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Glossary of Terms 

This glossary of terms provides definitions for key words and themes used continuously 

throughout this thesis.  

Powered wheelchairs comprise numerous technical components including: a motor, controls 

system, associated seating function, base and batteries (De Souza & Frank, 2020). A powered 

wheelchair is a battery-operated device with a frame and wheels that is used to provide 

locomotion to persons restricted to a sitting position (Cook, 2015). 

Assistive Technology is often used to describe products or systems that support and assist 

individuals with disabilities or restricted mobility to perform functions that might otherwise 

be difficult or impossible (Medicines & Healthcare Products Regulatory Agency, 2019). 

The district wheelchair service refers to the NHS provider of wheeled mobility equipment, 

which is free of charge at the point of contact. The wheelchairs are supplied following an 

assessment of the user’s clinical, environmental and functional needs. The equipment is 
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maintained by the NHS free of charge and is revised and replaced as required. The 

wheelchair remains the property of the NHS throughout (The McColl Report, 1986).  

A personal wheelchair budget is a resource available to support people’s choice of 

wheelchair, either within NHS commissioned services or outside NHS commissioned 

services. 

Fulltime powered wheelchair users are those people who use a wheelchair for all their 

mobility. They self-propel a manual chair, with large wheels, using their upper limbs; drive a 

battery powered wheelchair; or if unable to propel themselves are pushed by an attendant.  

Private provision refers to the purchasing of a wheelchair, either directly financed by the 

user, or via a joint venture with the NHS called the voucher scheme. This scheme allows the 

user to supplement the statutory provision by adding extra money to the voucher and 

purchasing the wheelchair of their choice from a commercial dealer. The wheelchair that is 

purchased will be maintained and repaired only if the user perceives the need for this to 

happen and only if they can afford the alterations.  

Charity provision is used in this thesis to denote when a chair is purchased by a fund that is 

managed by a charity, i.e. Action for Kids, Whizzkidz (both of which supply wheelchairs up 

to the age of 26 years), The Variety Club or employer/armed forces/police service benevolent 

funds.  

A Powered wheelchair control system can be seen as the configurable brains of a powered 

wheelchair (Dolan, 2013). The primary technical role of a control system is to tell the motors 

and batteries how to behave as well as operating any additional seating functions.  

The LiNX is a modular controls system designed by Dynamic Controls to advance 

Invacare’s powered wheelchair range. The goal of LiNX was to accommodate individual 

needs as they evolve over time. A core design concept of the LiNX was to enable the 
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technology to adapt to a variety of disabilities. The LiNX is the product of two years of 

Invacare and Dynamic controls company research with consumers and medical professionals. 

Technology Acceptance  

Technology acceptance is a key factor under investigation in this study. Here it is understood 

as a user’s willingness to employ technology for the tasks it is designed to support. Over the 

years, acceptance researchers have become more interested in understanding the factors 

influencing the adoption of technologies in various settings (Teo & van Schaik, 2012).  

Disability can be seen as an umbrella term for impairments, activity limitations and 

participation restrictions, referring to the negative aspects of the interaction between an 

individual (with a health condition) and that individual’s contextual factors (environmental 

and personal factors) (Shakespeare, 2022).   

Mobility impairment is defined as a category of disability that includes people with varying 

types of physical disabilities (Kruetz & Taylor, 2002). 

The medical model of disability focuses on how human body parts work, and how diseases 

can be terminated or treated by medical therapeutics (chemical or physical) (Jette & Field, 

2007). According to its definition, the human body is regarded as a machine that can be 

analysed in terms of its parts (Dirth & Branscombe, 2017). 

The social model of disability emphasizes that disability is caused by the way society is 

organised, rather than by a person’s impairment or difference (Oliver, 2013). Further, the 

social model looks at ways of removing barriers that restrict life choices for people with 

disabilities (Oliver, 2013). The premise is that when barriers are removed, people with 

disabilities can be independent and equal in society, with choice and control over their own 

lives. 



LINX TECHNOLOGY ENGAGEMENT                                                                                          17 

 

The Biopsychosocial Model of disability views disability as a combination between the 

health state of an individual and their surrounding environment that is the society (Berghs, 

Atkin, Graham, Hatton & Thomas, 2016). 

Inclusion 

Inclusion in this project  meansthe practice or policy of providing equal access to 

opportunities and resources for people who might otherwise be excluded or marginalized. In 

this project the perspectives of stakeholders not previously wholly considered in Assistive 

Technology research are included to form a more complete view of powered wheelchair 

technology acceptance and engagement.  

Well-being of Future Generations (Wales) Act 2015 is a key piece of legislation for Wales. 

It essentially seeks to improve the social, economic, environmental, and cultural well-being 

of Wales. The actions arising from the Act will see public bodies, such as Natural Resources 

Wales, Local Health Boards, Local Authorities and Public Health Wales working together, 

and with the wider community, to think more about the long-term and look to prevent 

problems. 

Cognitive psychology encompasses how the human mind thinks, remembers, and learns. In 

an applied sense, cognitive psychology enables understanding of how individuals make 

decisions, process information and perceive the world (Solso, MacLin & MacLin, 2005).   

Human factors is an umbrella term for several areas of research that include human 

performance, technology, design, and human-computer interaction (Jordan, 2000). 

Social psychology is the scientific study of how the thoughts, feelings, and behaviours of 

individuals are influenced by the actual, imagined, and implied presence of others (Kassin, 

Fein, & Markus, 2017). 
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Ontology is the branch of philosophy asks questions about what things there are in the world. 

It is about what exists and what is real. Ontology considers the nature of reality and beliefs 

about how reality is constructed (O’Grady, 2014). 

Relativist ontology is the belief that reality is a finite subjective experience (Denzin & 

Lincoln, 2018) and nothing exists outside of our thoughts. Essentially, reality from a relativist 

perspective is not distinguishable from the subjective experience of it (Denzin & Lincoln, 

2005). 

Epistemology is the branch of philosophy that asks questions about knowledge, beliefs and 

truth (Levers, 2013).  

Social constructionist epistemology suggests that knowledge arises in and out of our 

engagement with the realities in our world (Levers, 2013).  

 Symbolic interactionism is a social science perspective that relates to meanings and the 

concepts of action, interaction, and the self. Essentially, human beings act towards things 

based on the meaning they have for them, the meaning of things is derived from or arises out 

of interaction (Carter & Fuller, 2015). 

Triangulation is a method of data verification in qualitative research methods which 

attempts to mitigate the influence of bias ( (Carter, Bryant-Lukosius, DiCenso, Blythe & 

Neville, 2014). 

Grounded theory is an innovative qualitative research methodology with three prevailing 

traditions: classic, Straussian and constructivist grounded theory. While all three traditions 

have similar origins, and to an extent they share common methodological techniques, Classic, 

Straussian and constructivist grounded theory have diverged to the extent that they are not 

interchangeable methodologies. They differ in their philosophical frameworks and 

methodological directives. 
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Constructivist grounded theory (CGT) is a qualitative research methodology that seeks to 

understand and explore a social process where no adequate prior theory exists (Charmaz, 

2012).  
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Chapter 1: Background and Context 

This first chapter of the thesis will address the background information and context 

required to understand the content, direction, and impact of this thesis. This thesis is 

concerned with the use of powered wheelchair technology across the powered wheelchair 

technology supply chain. There is currently limited research, with few psychologically 

focused studies available to assess the impact, functionality and usability of powered 

wheelchair technology (Kenyon, Harrison, Huettner, Johnson, & Miller, 2021). The majority 

of studies have focused on the views from separate participant groups, for instance 

occupational therapist and end user perspective (Stenberg, Henje, Levi & Lindström, 2016). 

While understanding of these groups is valuable, they do not take into account the social and 

cultural dynamics between stakeholder groups. This KESS II Project, with sponsorship from 

Invacare, was designed to bridge this multi-stakeholder multi-perspective knowledge gap and 

apply current psychological theory to understand powered wheelchair stakeholder groups 

engagement and acceptance of the LiNX technology. Specifically; the aims of the study were 

therefore to; 

1) Understand and explore LiNX technology acceptance and engagement across 

stakeholder groups.  

2) Examine the transferability of this knowledge to future stakeholder technology 

acceptance and use. 

Therefore, the current project took a wider, holistic view to exploring powered wheelchair 

technology use by encompassing the experiences of design staff, distribution team, 

prescription professionals, maintenance workers and end users of engaging with the LiNX 

technology.  This provided a wider understanding of Assistive Technology acceptance and 

engagement across stakeholder groups. In this context, the LiNX technology is being used as 
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a vehicle to understand the wider context of Assistive Technology engagement across the 

stakeholder supply chain. This research has therefore taken an inclusive approach to 

investigating the phenomenon of Assistive Technology provision within the U.K.  

1.1 Organisation of This Study 

 This study relates to understanding the process of powered wheelchair technology 

engagement. This research is comprised of three components; a systematic review of factors 

that affect powered wheelchair use, an autoethnography of a non-disabled researcher using a 

powered wheelchair and a constructivist grounded theory of stakeholder experiences of LiNX 

controls technology acceptance and engagement.  

The systematic review gives context and background to this area of study. The aim of the 

systematic review was to identify and review previous studies exploring the factors that affect 

the use of a powered wheelchair. There was also the aim of identifying any psychological 

factors that affect powered wheelchair use. The systematic review concluded that there were 

multiple; social, environmental, individual, technological, and logistical barriers and 

facilitating factors documented in the literature to affect powered wheelchair use. The 

systematic review also concluded that there was a need for future research to include the 

perspectives of powered wheelchair supply chain stakeholders as well as end users when 

exploring the dynamics of powered wheelchair technology use. 

The autoethnography follows the systematic review. The autoethnography was designed as 

an immersive bracketing exercise for the researcher to learn about powered wheelchair use 

and be more equipped to empathise with and understand a powered wheelchair user 

experience. However, as well as acting as a priming and reflexive experience, there were 

some key findings concerning the researcher’s own bias and assumptions around powered 

wheelchair use and practical applications regarding the use of the technology in an ecological 
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environment. This process was pivotal in preparing the researcher to undertake the 

subsequent grounded theory.  

Lastly, the constructivist grounded theory is the last and largest component of this thesis. 

The grounded theory aimed to compile the perspectives and experiences of stakeholder 

groups across the powered wheelchair supply chain, this included; powered wheelchair users, 

prescribers, manufacturers, and distributors of the LiNX powered wheelchair controls 

technology. The aim was to produce a process driven model of LiNX technology acceptance 

and engagement. From the data, collected by in-depth interviews, an understanding emerged 

of the individual process of technology understanding and use that was bracketed by 

influencing, individual, social and cultural factors.   

1.2 Overview of Powered Wheelchair Technology  

To understand the content and impact of this research project, there is a need to provide an 

overview of the key concepts and components involved in this project.  This chapter therefore 

provides an overview of powered wheelchair technology. Further, a description of the LiNX 

powered wheelchair controls technology is  provided to fully inform the reader about the 

functions of the specific technology included in this research. 

Broadly speaking, a powered wheelchair is a battery-operated device with a frame and 

wheels used to provide locomotion to persons restricted to a sitting position (Cook, 2015). 

However, the classification of a powered wheelchair is quite a complex. A powered 

wheelchair generally falls under a wider umbrella of Assistive Technology or medical device 

(Cook, 2015). Assistive Technology is often used to describe products or systems that 

support and assist individuals with disabilities or restricted mobility to perform functions that 

might otherwise be difficult or impossible (Medicines & Healthcare pPoducts Regulatory 

Agency, 2019). A medical device can be classed as: “any instrument, apparatus, implement, 
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machine, appliance, implant, in vitro reagent or calibrator, software, material or other similar 

or related article, intended by the manufacturer to be used, alone or in combination, for 

human beings for one or more of the specific purpose(s) of  

• diagnosis, prevention, monitoring, treatment or alleviation of disease, 

• diagnosis, monitoring, treatment, alleviation of or compensation for an injury, 

• investigation, replacement, modification, or support of the anatomy or of a 

physiological process, 

• supporting or sustaining life, 

• control of conception, 

• disinfection of medical devices,  

• providing information for medical purposes by means of in vitro examination of 

specimens derived from the human body, and which does not achieve its primary intended 

action in or on the human body by pharmacological, immunological or metabolic means, 

but which can be assisted in its function by such means”. 

Powered wheelchairs also fall under the sub-category of powered mobility. Powered 

mobility solutions also can be divided into different types: a powered wheelchair, and a 

powered scooter, and a power assisted device (Smith, Sakakibara & Miller, 2016). There are 

small classification differences that distinguish a powered wheelchair from a powered 

scooter. For instance, a powered wheelchair is operated by a joystick or other switches and 

can be used both indoors and outdoors (Smith el al, 2016). However, a power scooter is 

operated by handlebars and is primarily used outdoors (Gov.UK, Mobility-scooters-and-

powered-wheelchairs-rules, accessed March 2021). It is estimated there are 1.2 million 

powered wheelchair users in the U.K and, with the population living longer, the incidence of 

powered wheelchair prescription and provision is increasing (GOV.UK, 2019).  
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Powered wheelchairs comprise  numerous technical components including: a motor, 

controls system, associated seating function, base and batteries. In the U.K a powered 

wheelchair is classified as a DVLA class 2 or 3 vehicle.  Further, under current legislation 

powered wheelchairs are still referred to as 'invalid carriages'.  There are three types of 

'invalid carriage' defined in 'The Use of Invalid Carriages on Highways Regulations 1988':  

• Class 1 consists of manual wheelchairs, i.e. self-propelled or attendant-propelled, 

not electrically powered;  

• Class 2 refers to powered wheelchairs and mobility scooters, intended for footpath 

or pavement use only with a maximum speed limit of 4 mph;  

• Class 3 includes powered wheelchairs and mobility scooters, for use on the road, 

with a maximum speed limit of 8 mph but with the facility to travel at 4 mph on a 

footpath or pavement. 

 Many positive outcomes have been documented for individuals who use powered 

wheelchairs, for instance they can reduce the impact of disability (Brandt, Iwarsson & Stahle, 

2004), contribute to enhancing and maintaining dignity (May & Rugg, 2010). Likewise, 

powered wheelchairs have the potential to promote independence, improve wellbeing and 

remove barriers from everyday life (Kemmis, Ashby & MacDonald-Wicks 2021)  

However, many persons with disabilities can initially be reluctant to use powered 

wheelchair solutions (Mortenson, Hammell, Luts, Soles & Miller, 2015). In this case, the 

rejection, misuse, or damage of a wheelchair can result in a high financial cost to the local 

healthcare system (Dolan, Bolton, & Henderson, 2019). Likewise, there can be a high 

personal cost to the user, leading to a deterioration in condition and loss of independence 

(Worobey, Oyster, Pearlman, Gebrosky, & Boninger, 2014). Additionally, applied research 

into powered wheelchair use indicates end user noncompliance with prescribed functions and 
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manufacturer directions (Fuhrer, 2007).  This could create personal consequences for the end 

user including unnecessary faults and breakages and poorer physical health (Fuhrer, 2007).  

Therefore, when providing individuals with appropriate assistive technologies, it is 

important to understand the complexity of factors that must be optimized to enhance their 

performance and satisfaction, since these can influence its abandonment or underuse (Cowan 

&Turner-Smith, 1999).  

Further, designing, selecting or modifying the correct assistive device for an individual is a 

complex but necessary process for maximizing function among users of assistive products 

and technologies (Bowers, Morgan, Abbott, Fishleigh, Cousins & Taylor, 2020). The 

literature indicates that this process is not currently well investigated or understood from a 

psychological perspective (Bowers,,Morgan, Abbott, Fishleigh, Cousins & Taylor, 2020). 

Therefore, this project sought to investigate factors that affect powered wheelchair 

technology use across the supply chain dynamic.  

 1.3  Powered Wheelchair Provision and Prescription  

Given the focus of this study engagement with powered wheelchair technology, there is a 

need to explore the current state of powered wheelchair provision and prescription in the 

U.K. Powered wheelchair provision is currently a landscape dominated by national variance 

in supply conditions and standards (National Wheelchair Review, 2019). In the U.K, the 

powered wheelchair supply chain and stakeholder networks span multiple agencies and 

groups. The provision, prescription, and sale of powered wheelchair technology crosses the 

healthcare, commercial and third sector domain (Gillham, Pepper, Kelly & Howells, 2019). 

For example, a powered wheelchair can be prescribed by the NHS, privately purchased from 

a mobility shop or obtained through charity funding. Differences in  powered wheelchair 
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sources have led to a multitude of end user journeys to obtain a powered wheelchair each 

with various stakeholders involved (Woods & Watson, 2003).  

The current complex state of powered wheelchair prescription, sale and provision can be 

understood by looking at the shift in powered wheelchair provision in the last few decades. 

Historically, the distribution and provision of powered wheelchairs has been intrinsically 

linked with the development of the NHS and what constitutes as healthcare In the U.K. For 

instance, before the 1990’s, a powered wheelchair could be privately purchased but was not 

yet prescribed by the NHS and nor was the financial cost covered by the government (Woods 

& Watson, 2003). The provision of powered wheelchairs became part of the NHS service 

delivery in 1990 as attitudes towards healthcare and disability shifted. From this time 

onwards, the government encouraged the development of a clinical perspective towards 

wheelchair provision as powered wheelchair provision became a healthcare domain 

(DiCianno, Cooper & Coltellaro, 2010).   

The change from wheelchair purchase to powered wheelchair provision through the NHS 

was largely due to a Government sponsored report by Lord McColl (1986). The McColl 

(1986) report was essentially a review of Artificial Limb and Appliance Centre services and 

suggested drastic changes to the industry. Further, around this time Wade (1992), suggested 

that as active treatment ceases to improve the end user’s health and function, effective 

equipment provision becomes increasingly important in maintaining their quality of life 

(Wade, 1992). As a consequence, it was assumed that the correct wheelchair that met user 

expectations and increased user function was best prescribed by a trained health professional 

(McColl, 1986). Therefore, there was general support for wheelchair provision becoming the 

responsibility of the NHS.  
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Under the NHS, wheelchair services were then nationally established and integrated to 

provide local services (Woods & Watson, 2003). Aside from the actual device, powered 

mobility interventions also include referral, assessment, fitting, training, repair and 

review. The NHS prescription process therefore involves a detailed assessment of the user’s 

environment and clinical needs (Gillham, Pepper, Kelly & Howells, 2019). Powered 

wheelchairs are prescribed for people with a diverse range of disabilities. It is worth noting 

that there is no typical powered wheelchair user, individuals may have neurological or 

musculoskeletal trauma/disease and they may be of any age (Gillham, Pepper, Kelly & 

Howells, 2018). However, the user is subject to an ability-to-operate test and, will only be 

prescribed an NHS funded powered wheelchair if they meet these criteria (Frank, Ward, 

Orwell, McCullagh & Belcher, 2000).  

Individual protocols for provision of powered mobility vary from service to service, but 

assessment of suitability is usually influenced by considerations of ability, safety in use, 

supervisory elements, and an individual’s environment (Bray, Yeo, Noyes, Harris & 

Edwards, 2016). The processes of wheelchair provision, i.e. clinical assessment of the 

physical condition of the user and the setting of problem oriented objectives, were then 

influenced by established medical practice (Woods & Watson, 2003). Some disability 

scholars also argue that this introduced a medicalised environment and language to 

wheelchair provision and use (Shakespeare, 2008).  

Since powered wheelchair provision became the domain of the NHS several legislation 

and governance frameworks have affected powered wheelchair provision and prescription. 

The Patient Experience Framework (2011) and the Health and Social Care Act (2012). These 

legislation changes aimed to place patients at the centre of the NHS. Therefore, the focus in 

the wheelchair services shifted, with the implementation of more personalised interactions 

with service users that encourage their involvement in all decisions regarding their treatment 
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being incorporated into service provision (DOH, 2018). The stated purpose of this is to 

improve efficiency and ensure that care is geographically equitable, thereby promoting 

greater service user satisfaction. As well as a change in clinical emphasis and practice, this 

shifting focus towards patient centred care led to the development of personal powered 

wheelchair budgets (DOH, 2017).  

A personal wheelchair budget is a resource available to support people’s choice of 

wheelchair, either within NHS commissioned services or outside NHS commissioned 

services. It was hoped that personal wheelchair budgets enabled postural, and mobility needs 

to be included in wider care planning and could then support people to access a wider choice 

of wheelchair. As of October 2019, the government confirmed that 40,000 wheelchair users 

had adopted personal wheelchair budgets, with that number set to grow in 2020 following the 

change in law and new guidance from NHS England issued to Clinical Commissioning 

Groups (CCGs) in December 2019. The legal right covers people who are referred and meet 

the eligibility criteria of their local wheelchair service, as well as people already registered 

with a wheelchair service when they require a new wheelchair either through a change in 

clinical needs or in the condition of the current chair. Personal wheelchair budgets have led to 

more private purchases within the U.K market as individuals use their personal wheelchair 

budget with private mobility shops.  

However, individuals may be sign posted to charities if deemed they do not meet the local 

NHS eligibility criteria (Moore, Anderson, Carter & Coad, 2010). NHS wheelchair services 

are also funded to maintain and repair the equipment and either run or subcontract the repair 

services (All Parliamentary group for Paediatric Wheelchair Reform, 2011). Over the last 

three decades there have been numerous reports, reviews and recommendations relating to 

the wheelchair services from government and statutory and voluntary services (NHS 

Wheelchair Summit, 2014). There is growing acknowledgement of the considerable variation 
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in the wheelchair services provision across the U.K. There is also a growing body of evidence 

to suggest that the experience of wheelchair users, carers and families, while often good, can 

at times be reportedly very poor) . 

As this section highlights, there are currently many different customer journeys to obtain a 

powered wheelchair including private funding, third sector contribution or National Health 

Service (NHS) provision (Bray, Noyes, Edwards & Harris, 2014). In summary, in the U.K 

powered wheelchairs are most commonly supplied and funded by the NHS (NHS Digital. 

Wheelchair Services: Operational Data Collection, 2018). NHS wheelchair services are 

locally organised and offer assessments to determine suitable equipment. However, there are 

also local budgetary restrictions on the type of technology prescribed (NHS England. 

Personal Wheelchair Budgets. 2019). Therefore, there is considerable variability in the 

technology provided and the journey to obtain the technology.  

This project aimed to encompass these varying journeys, involving various stakeholders 

from across U.K powered wheelchair provision network to explore powered wheelchair 

technology use. At this time, the experiences of the multitude of stakeholders are not 

addressed. No research has been reported that explores this important aspect of wheelchair 

design, distribution and provision, and so this study was conceived to address this research 

gap. 

1.4 Description of LiNX Technology  

Powered wheelchair technology is the focus of this research. The aim of the research is to 

explore powered wheelchair technology engagement to understand and potentially optimise 

the design, distribution and use process across the powered wheelchair technology supply 

chain. The LiNX controls powered wheelchair technology was used as a vehicle to 

understand this process and generalise to the wider powered wheelchair provision process. 
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The functionality of the LiNX controls powered wheelchair technology is now explored to 

add further background and context.  

The LiNX technology is a powered wheelchair controls technology. To understand its 

functionality it is essential to understand the role of a powered wheelchair controls system.  

Powered wheelchairs provide independent mobility and other benefits for individuals who are 

unable to ambulate or self-propel a manual wheelchair (Mortensen, Clarke & Best, 2013). 

When using a powered wheelchair individuals can direct the powered wheelchair to move at 

the desired speed and in the desired direction of travel using a control device such as a 

proportional hand joystick. To facilitate efficient and safe mobility it is vital that the control 

device is reliable and easy to use (Fajrin, Zain & Irfan, 2021).   

Proportional hand joysticks are routinely provided as the default control device for 

powered wheelchairs by manufacturers as they are intuitive to use, provide proprioceptive 

feedback and are cost effective (Dolan & Henderson, 2017).  Proportional hand joysticks are 

not suitable for all people who use a powered wheelchair. For example, those with 

insufficient hand muscle strength and dexterity, hand tremors and upper limb spasticity may 

not be able to effectively utilise a joystick control. However, a number of alternatives are 

available, usually at additional cost, from manufacturers including chin joysticks and sip and 

puff controls. Proportional hand joysticks are usually prescribed to first time users as they 

meet the needs of most individuals (Diianno, Cooper & Coltellaro, 2010). However, some 

powered wheelchair users can have physical and sensory impairments that can change over 

time, as can their needs and expectations (Dolan, 2013) and so the control device they use 

may also need to change to continue to facilitate efficient and safe mobility. Therefore, each 

control system has distinct hardware, or controllers, meaning that wheelchairs have different 

controllers depending on the control system.  
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The primary technical role of a control system is to tell the motors and batteries how to 

behave as well as operating any additional seating functions. It is essentially the configurable 

brains of a powered wheelchair (Dolan, 2013).  There a few dominant types of powered 

wheelchair control systems used by different powered wheelchair manufacturers in the 

market. These include; R-Net used by Permobil, Q-logic used by Quantum and LiNX used by 

Invacare. With regard to controller operation, all control systems have the ability to program 

the different driving parameters to fine tune the driving experience for individual. As the R-

Net, Q-Logic and LiNX controllers are physically quite different, this is where most 

prescribers, maintainers and users will see the variation in control systems. For some users, 

the physical layout and type of buttons used on a controller will impact on their ability to use 

the controller independently (DiCianno et al, 2010). Some users may be able to operate a 

switch to turn the wheelchair on or off, but for others a push button may be easier. The type 

of controller may be the difference in independent mobility for some users (DiCianno et al, 

2010).  

The controls system is also the main component where human thought and intention 

combine with the powered wheelchairs technology’s functionality to have an action-based 

outcome, for instance, in the form of moving forwards (Dolan, 2013). Therefore, the controls 

system is arguably one of the most important components on a powered wheelchair (Dolan, 

2013).  

Despite the long history of powered wheelchairs and powered wheelchair controls 

technology in the U.K, there is very little information on the use and comparative 

performances of the different types of control devices nor on the actual prevalence of control 

devices for a representative group. A review by Henderson and colleagues (Henderson, Dolan 

& Geggie, 2013) compared the findings of four separate studies into powered wheelchair 

control use and concluded the weighted average prevalence of hand joysticks, sip and puff 
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and chin joysticks to be 84%, 8% and 8%, respectively. However, they concluded that due to 

the inconsistent terminology and non-representative populations of the original studies these 

results need to be treated with caution. In addition, they stated that research in the wheelchair 

field is increasing and that it would be advantageous to ensure that this is targeted where it is 

most needed.  This would ensure technology developers working on innovative control 

devices have sound evidence to guide the direction of their work. 

The focus of this research is the LiNX powered wheelchair controls. The LiNX is a 

modular controls system designed by Dynamic Controls to advance Invacare’s powered 

wheelchair range. The goal of LiNX was to accommodate individual needs as they evolve 

over time. A core design concept of the LiNX was to enable the technology to adapt to a 

variety of disabilities. The LiNX is the product of two years of Invacare and Dynamic 

controls company research with consumers and medical professionals. It has adaptable 

features including; optional control modules from touch screen, joy stick and sip and puff 

controls. The chair settings are updated via Bluetooth in real time, this differs significantly 

from the old DX system where updates were delayed. Additionally, there is a new 

programming interface that needs to be used in order to programme the LiNX. This again 

differs from the previous DX system and has required continuous staff training to operate. 

Further, a My LiNX app has also been developed to be used by the end user featuring a 

variety of functions:  

• Connectivity to a LiNX wheelchair controller via Bluetooth. 

• The ability to download current system and diagnostic information. 

• The display of diagnostic information such as battery charge, fault information. 

• and drive time.              

• Automatic transfer of this system and diagnostic information to the MyLiNX. 

• Website for approved viewing.  
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• Connectivity to contact a service agent for support and assistance. 

The development of the LiNX technology, the LiNX programming interface and the new 

My LiNX app has resulted in changes within Invacare as well as in their health service 

providers and distributors network. Professionals such as Occupational Therapists, Engineers 

and sales staff have required ongoing training to operate the new LiNX technology and 

understand its functionality. Additionally, end users are faced with interacting with a novel 

technology with new methods of configuring settings and communicating with service 

agents.  

 Having launched in 2016 the LiNX technology offers a unique opportunity to explore 

powered wheelchair technology engagement among end users, clinical professionals and 

Invacare staff. This research project started development  soon after and officially 

commenced in January 2019. Therefore, this project sought to explore LiNX controls 

technology engagement across the U.K powered wheelchair supply chain and stakeholder 

group network. This thesis has now outlined the functionality of the LiNX technology and 

how it relates to the research. Further background into Invacare will now be provided, 

including company purpose and researcher engagement with Invacare.  

1.5 Invacare and Invacare Sponsorship 

Invacare are a global company concerned with the manufacture and distribution of home 

and long-term care medical products. Invacare employs over 4,000 associates and markets its 

products in 80 countries around the world. Invacare’s product ranges includes wheelchairs, 

scooters, seating and positioning systems, respiratory oxygen and aerosol therapy and 

standard bath safety, walkers, beds products.  

Powered mobility is a primary focus of Invacare’s product range. Invacare rely on a 

network of dealers and medical professionals to prescribe and sell their powered mobility 
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products to individuals in need of assistive equipment. The powered mobility solution an end 

user is prescribed or sold relies on a series of individual decisions, each mediated by different 

factors from clinician preferences, clinician knowledge, end user disability, geographical 

location, storage space available and cost (Mortenson, Clarke, & Best, 2013).  

The LiNX controls technology was designed by an Invacare component company called 

Dynamic Controls. Dynamic Controls has since been sold by Invacare but at the time of the 

LiNX inception it was a part of this company.  

With sponsorship and support from, Invacare this KESS II research project therefore 

sought to explore LiNX controls engagement across the LiNX supply chain network (see 

Appendix A for project proposal involving Invacare). As part of this KESS II research 

project, and in fulfilment of KESS II requirements, the researcher became immersed in the 

LiNX technology supply chain network. For full details of the purpose and process of 

researcher immersion in the subject area see thesis methods chapter section researcher 

relationship to the project (chapter 4, section 4.6) and grounded theory methods chapter 

(chapter 9, section 9.1) researcher immersion.  

1.6 Chapter Summary  

This chapter has outlined the functionality of a powered wheelchair, the process of 

obtaining a powered wheelchair in the U.K, the LiNX technology, and explored Invacare’s 

sponsorship of this project. In this research project, engaging with the various stakeholder 

groups enabled the researcher to develop a familiarity and understanding of the LINX 

controls technology supply chain dynamics. This understanding and associated supply chain 

connections helped to inform the development of the project aims and methods. Further, 

understanding the LINX technology supply chain dynamic and the functionality of the LiNX 

controls also enabled the researcher to consider the relevant psychological theory.  This 
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research considers LiNX technology use from a psychological perspective. The aims of 

understanding LiNX technology use across stakeholder groups is approached from a 

psychological perspective. There is therefore a need to address and explore the psychological 

rationale and approach to this research. The next chapter will outline how psychological 

theory and method could be applied to LiNX technology use across stakeholder groups.  
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Chapter 2: Taking a Psychological Approach: Psychological Rationale and Grounding 

The field of Assistive Technology research and development draws upon a wide range of 

disciplines, including engineering, computer science, occupational therapy, and psychology ( 

Bauer & Elsaesser, 2012). Powered wheelchair technology development and provision could 

therefore be explored through a variety of subject specific approaches; from practical 

engineering functionality research to healthcare perspectives through occupational therapy-

based research. However, the premise for this project is the potential for psychological 

research methods, approaches and theory to contribute to understanding the individual and 

social processes across the complex stakeholder network of powered wheelchair technology 

use. To lend some context and demonstrate this, relevant psychological disciplines and theory 

are now defined and discussed. 

Psychology as a discipline employs the scientific method, stating the question, offering a 

theory and then constructing research to test the hypothesis (O’Donohue & Willis, 2018). The 

understanding gleaned through this scientific research process is then applied to support 

evidence-based strategies that solve problems and improve lives (Mishra & Koehler, 2008). 

In this instance, psychological method and theory was used to explore LiNX powered 

wheelchair technology acceptance and engagement across the stakeholder group network. 

Further, applied psychological science continues to be a growth area for the discipline, as 

research continues to address pressing social, education, health, workplace, and other issues 

(Tolley, Ulin, Mack, Robinson, Succop, 2016). Among the areas gaining and garnering 

increased attention in applied psychological science is Assistive Technology use (Kelly, 

2012). 

However, within the wider umbrella of psychological enquiry there are sub-disciplines of 

psychological thought. There are several sub disciplines of that apply to understanding LiNX 

powered wheelchair controls technology acceptance and use. For instance, cognitive 
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psychology, human factors, social psychology and health psychology. These sub-disciplines 

will now be discussed and explored in relation to LiNX powered wheelchair use. While not 

an exclusive list of approaches used in this study, as further reading was conducted 

concurrently with the systematic review and continued research as accepted under a 

constructivist paradigm (Charmaz, 2006), this section aims to provide a psychological 

grounding and rationale to this project (See chapter 5 for systematic review).  Bowers et al, 

(2020) also stressed that research on psychological aspects of powered wheelchair use is 

currently limited. Therefore, in context of this thesis, the lack of literature specifically on 

powered wheelchair use meant that a single theoretical perspective could not be applied. It 

was unclear whether stakeholder’s accounts of how they used LiNX technology would map 

to a single theoretical approach; therefore, multiple approaches and models in relation to 

technology use were also explored as a potential framework for this study. 

 2.1 Cognitive Psychology  

Cognitive psychology encompasses how the human mind thinks, remembers, and learns. 

In an applied sense cognitive psychology enables understanding of how individuals make 

decisions, process information and perceive the world (Solso, MacLin & MacLin, 2005).  

Applied cognitive based research has previously explored Assistive Technology and medical 

device design in context. For instance, the practice of evaluating interaction with technology 

has utilised cognitive constructs such as affordances, error analysis, skill, rule and 

knowledge-based behaviour and decision-making biases (Sharples, Martin, Lang, Craven, 

O’Neill & Barnett, 2012).  

Specifically, Gibson’s (1966,as seen in Gibson 2000) concept of affordances has recently 

garnered increased attention when exploring the human-technology interface. In coining the 

concept of “affordances,” Gibson’s key premise is that there is a mutual connection between 
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the perceiving organism and its (perceived) environment. Essentially, affordance is what the 

environment offers the individual (Gibson, 2000). This cognitive concept is the foundation 

for the Actor Network Theory (ANT,Latour, 2005). The Actor Network Theory posits that 

everything in the environment or social world, regardless of human or nonhuman, interacts in 

shifting networks of relationships without any other elements out of the networks. ANT 

challenges many traditional approaches by defining nonhuman as actors equal to human. This 

claim provides a new perspective when applying the theory in practice. For instance, Zhao 

and Shen (2020) used the ANT to explore powered wheelchair use in an ecological 

environment. They stated that human and non-human actors are involved in the design 

network, thus playing an equal and unbiased stabilizing role throughout the barrier-free 

wheelchair travel system. Likewise, the ANT has also been applied to understand hearing app 

based Assistive Technology (Ochsner, Spöhrer & Stock, 2021). The authors stated that ANT 

draws attention to the mutual interplay of users, technologies, and environment (Ochsner, 

Spöhrer &Stock, 2021). Under the ANT the LiNX technology use is therefore dependent on 

the interplay between users, the technology and their environment.  

Another useful model stemming from cognitive concepts is the Technology Acceptance 

Model. Technology Acceptance Model (TAM,Davis, 1989), adapted from the Theory of 

Reasoned Action (Fishbein &Ajzen, 1975), has been applied to health care technology. For 

instance, Holden and Ben-Tzion (2010)  applied the TAM to understand health care 

professional’s acceptance of new IT systems. The TAM suggests that when users encounter a 

new technology (in this instance a new LiNX powered wheelchair) several factors determine 

use of that technology; notably, the perceived usefulness and the perceived ease of use of the 

technology. In line with the TAM, end users use of the LiNX technology is determined by the 

how useful the end user perceives the LiNX will be and how easy functions are to use. 
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2.2 Human Factors Research  

Stemming largely from developments in applied cognitive psychology, human factors is 

an umbrella term for several areas of research that include human performance, technology, 

design, and human-computer interaction (Jordan, 2000). It is an area of enquiry that focuses 

on how people interact with products, tools, procedures, and any processes likely to be 

encountered in the modern world. A wide body of literature has discussed the importance of 

considering human factors in a medical and healthcare context (Pickup, Lang, Atkinson & 

Sharples, 2018).  For example, through applied research, the discipline of human factors has 

demonstrated that if a device is well designed then this will have positive implications for 

usability, defined as “the extent to which a product can be used by specified users to achieve 

specified goals with effectiveness, efficiency and satisfaction in a specified context of use.” 

(Norros, 2014). Specifically, regarding the use of human factors approaches in healthcare, 

Shorrock and Williams (2016) offer several insights for technological solutions in this 

environment. They posit that healthcare is an opaque and complex environment where 

significant investments in interventions is often required (Shorrock & Williams, 2016). 

Therefore, it is arguably vital to fully explore problems in situ using human factors 

approaches to identify problems. Shorrock and Williams (2016) suggest the future of human 

factors in healthcare should see an increased emphasis on post market evaluation and 

monitoring of technology use.  

Critical to this study, human factors research practices also emphasise that when seeking 

to identify the impact of a technology device design on overall consequences of use, it is 

imperative that the context of use of a device is acknowledged (Sharples et al, 2012). Context 

of use in human factors and ergonomics research is seen as encompassing; the users and other 

stakeholder groups, the characteristics of the users or groups of users, the tasks of the users, 
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and the environment(s) of the system (Norros, 2014). Sharples et al (2012) also highlights the 

challenges of conducting research into Assistive Technology use and effectiveness, stating 

that Assistive Technology use does not lend itself to traditional quantitative analytic methods 

as clear inferences on the relationship between device design and operator actions are limited. 

For example, many devices that are used within a healthcare environment are used in 

conjunction with other devices. Further, there are usually at least two actors involved in an 

interaction (the clinician and the end user).  Often, many others are present within this 

complex social system who have an impact on the effectiveness of the overall procedure or 

task. For example, the family and wider support network. (Ochsner, et al, 2021).  

 2.3 Social Psychology  

Social psychology is the scientific study of how the thoughts, feelings, and behaviours of 

individuals are influenced by the actual, imagined, and implied presence of others (Kassin, 

Fein, & Markus, 2017). Topics examined in social psychology include: the self-concept, 

social cognition, attribution theory, social influence, group processes, prejudice and 

discrimination, interpersonal processes, aggression, attitudes, and stereotypes (Kassin, Fein, 

& Markus, 2017). Researchers are increasingly recognising the role of the social environment 

and context in Assistive Technology use (Ripat, Woodgate & Bennett, 2020). For example, 

by definition, Assistive Technology encompasses a broad range of products, earmarked for 

the specific needs of people who are disabled and subsequently provides the users with an 

opportunity to participate in their society (Pape, Kim & Weiner, 2002). The use of function-

focused Assistive Technology products as inevitably occurs within a regional and colloquial 

sociocultural environment (Kintsch & DePaula, 2002). Despite the increase in demand and 

importance of such devices, Assistive Technology products are abandoned at relatively high 

rates (Ripat & Woodgate, 2011).  



LINX TECHNOLOGY ENGAGEMENT                                                                                          41 

 

One social psychological explanation for the abandonment of Assistive Technology 

products is the societal perception of disability (stigma or negativity) and meanings attributed 

to Assistive Technology products (Stockton, 2009; Asghar, Iftikhar, Welsh, & Harland, 2020) 

and the impact this has on disability and identity (Shakespeare, 2005). Further, commentators 

in the field of disability studies emphasize of the significance of social contexts within which 

Assistive Technology products are used (Oliver, 2013). For example, other researchers 

highlight how the use of a powered wheelchair as an obvious, visible, and outward sign of 

disability has implications for the self-concept and identity. Notably, Papadimitriou’s (2008) 

conceptualization of ‘becoming en-wheeled’ in adult spinal cord injury survivors. 

Papadimitriou (2008) notes that a re-embodiment occurs as new users incorporate their 

wheeled mobility device into their functional body. This becomes a salient piece of ‘en-

wheeled’ identity formation, with technology creating a ‘newly abled’ experience for the user 

in both physical and social interactions (Papadimitriou, 2008).  

However, there is some discrepancy in disability research how self-concept and self-

identity are interpreted. For instance, some disability researchers such as Finkelstein (1980), 

Oliver (2013) , view identity as something fixed (Murugami, 2009). In contrast, 

Popadimitriou (2008) and Winance (2007) view disability identity as temporally, sensitive 

and context‐dependent. In this view of disability identity, it is through action and interaction 

that one's identity may be defined (Winance, 2007). This study subscribes to a relational view 

of disability. For instance, a LiNX technology users self-concept could be influenced by their 

interaction with the LiNX technology.  

2.4 Health Psychology  

While undoubtedly touching on social contexts, cognitive functions, and the interplay of 

these psychological concepts, this project also connects to the field of health psychology. 

Since the use of the LiNX controls technology requires behaviour change for health purposes 
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(for instance, the use of a LiNX controlled powered wheelchair for ambulation and 

independence), of particular relevance to this project are models of health behaviour change. 

The Health Belief Model (Rosenstock, 1974) is a health behaviour change model. The HBM 

stresses that an individual’s personal beliefs around possible illness or disease and the desire 

to prevent negative health consequences underpin the motivation to act (Rosenstock, 1974). 

According to the HBM an individual’s readiness to take on health-promoting behaviours (in 

this instance using their LiNX powered wheelchair correctly and following occupational 

therapist guidelines) depends on a) a perception of vulnerability to existing or future health 

issues related to not taking on a specific health behaviour b) a belief about the seriousness of 

possible consequences arising from these health conditions c) a belief that participation will 

prevent the onset of negative health outcomes d) a belief that the anticipated benefits of the 

health behaviour will outweigh the cost of engaging in the health behaviour. More recently, 

the HBM has seen some revisions to include the moderating role of self-efficacy to 

successfully perform the behaviour and the role of cues to action (events, people, or things 

that increase awareness to trigger behaviour) (Goodwin, Browne & Russell, 2017). The HBM 

has been applied to many health-related behaviours to understand engagement, for instance it 

has been used in the literature to understand physical activity in individuals with multiple 

sclerosis (Kasser & Kosoma, 2012).  More recently, Bowers, Morgan, Abbott, Fishleigh, 

Cousins & Taylor (2020) also applied the HBM to understand user perceptions of powered 

wheelchair features. In this instance the HBM contributes a valuable perspective in 

understanding powered wheelchair technology feature engagement. 

Other theories to explain technology use have since evolved straddling disciplines and 

attempting to combine related concepts. Based on a combination of eight theories from across 

psychological and human factors disciplines, the Unified Theory of Acceptance and Use of 

Technology (UTAUT), aims to explain behavioural intention to use or adopt technology by 
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proposing four predictive determinants (Venkatesh Morris, Davis  & Davis 2003). These 

determinants include; performance expectancy, effort expectancy, social influence, and 

facilitating conditions. Venkatesh et al. (2003) identified four key moderators believed to 

affect the relationship between key determinants and intention: gender, age, voluntariness, 

and experience.  

Despite the UTAUT’s widespread use and acceptance in 2012, Venkatesh et al, further 

incorporated three further constructs into UTAUT: hedonic motivation, price value, and 

habit. These additional constructs made up the UTAUT 2 (2012). Of specific interest was the 

concept of hedonic motivation. This construct was the unique to the literature and suggested 

that people were motivated to use new technology if it was an enjoyable experience 

(Venkatesh, Thong & Xu, 2012). While traditionally used in an organizational environment 

(Dwivedi, Rana &Jeyaraj, 2019), the UTAUT and UTAUT 2 have been applied to health 

technology use and could be used to understand LiNX technology engagement. For instance, 

the UTAUT 2 was recently used to understand the behavioural factors associated with 

paediatric telehealth use in China (Shi, Yan, Wang, Lei & Yu, 2021). The study concluded 

that hedonic motivation had significantly positive direct effects on telehealth acceptance (Shi, 

et al, 2021). The UTAUT and UTAUT 2 can be a useful perspective when considering the 

behaviour and motivation to use  LiNX powered wheelchair technology. For instance, 

facilitating factors and hedonic motivation that are unique to the UTAUT 2 (Venkatesh et al, 

2003). 

2.5 Chapter Summary 

Psychological concepts and theory are a useful starting point for considering the possible 

motivations, behaviours and cognitive processes that interweave to form the possible basis of 

LiNX technology use. However, there is limited evidence of these theories being directly 

applied to powered wheelchair technology use. Also, LiNX technology use spans a 
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multidisciplinary network (as outlined in procurement section) across organizational and 

health care environments. Therefore, a broader psychological approach is taken in this study 

rather than aligning with one specific model, concept or school of thought. However, these 

models and concepts form a core theoretical foundation for the exploration into LiNX 

technology use, demonstrating the usefulness of psychological enquiry in exploring the use of 

Assistive Technology across a variety of settings.  Scherer (2005), notes that psychologists 

play a leading role in carrying out Assistive Technology research. Conducting studies of 

users' judgments of whether and how particular technologies benefit them; how technologies 

fit within the users' full range of activities and contribute to their sense of control; the 

perceptions and attitudes of users and others toward particular technologies; and the ways in 

which technologies actually increase users' abilities to perform particular activities 

independently in daily life (Scherer, 2005).  

Therefore, there is a need to understand the processes of Assistive Technology acceptance, 

psychological theory can, to an extent, help inform this process. However, there is limited 

literature exploring powered wheelchair technology use and among clinicians, end users and 

industry staff.  The KESS II Project, with sponsorship from Invacare, was designed to bridge 

this knowledge gap and apply current psychological theory to understand end users’ 

engagement with the LiNX technology.  

This chapter aimed to provide a broad introduction to this research project in terms of the  

psychological background and context of this research. The following chapter will now 

situate this research within the wider socio-political climate and touch upon; understanding 

disability, disability legislation in the U.K and how this study is aligned to current policy.  

 

  



LINX TECHNOLOGY ENGAGEMENT                                                                                          45 

 

Chapter 3: Disability Context 

 

Given this project’s context and aims, this study inevitably touches on the topic of 

disability. In this chapter the different ways of understanding disability and the language 

around disability are discussed. This information is then evaluated within a larger political 

setting and what this means for research practices. As part of reflexive and ethical practice 

this study’s disability agenda is outlined and discussed.  

3.1 Disability overview 

Disability is part of the human condition (Herron, Priest, & Read. 2020). Disability as a 

phenomenon, is complex, dynamic, multidimensional, and contested. Disability often acts as 

an umbrella term for impairments, activity limitations and participation restrictions, referring 

to the negative aspects of the interaction between an individual (with a health condition) and 

that individual’s contextual factors (environmental and personal factors) (Shakespeare, Zeilig 

& Mittler, 2019).   

Specifically relating to this study, a mobility impairment is defined as a category of 

disability that includes people with varying types of physical disabilities (Kruetz & Taylor, 

2002). This can include people with upper or lower limb loss or disability, manual dexterity 

and disability in co-ordination with different organs of the body (Coleman-Fountain & 

McLaughlin, 2013). A mobility impairment can either be a congenital or acquired with age or 

accident, or the consequence of disease. People who have a broken skeletal structure also fall 

into this category of disability. Persons with physical impairment disabilities often use 

assistive devices or mobility aids such as crutches, canes, wheelchairs and artificial limbs to 

obtain mobility (Cohen & Avanzino, 2010). However, the selection of specific technology 

depends on the individual's personal abilities and lifestyle (Warren & Maderson, 2013).  
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Over recent decades the role of social and physical barriers have been identified in 

people’s experience of disability (Shakespeare, , Zeilig & Mittler, 2019).   

. For instance, people with mobility impairments have reported environmental issues 

around access to public places (PAMIS, 2011). This highlights the transition from a medical 

model to the social model in which people are viewed as being disabled by society rather than 

by their bodies (Hogan, 2019). The various approaches to disability, including the medical 

model, social model and biopsychosocial model, are now explored.  

3.2 Medical Model 

 There are different ways of thinking about disability; these ways of thinking, the values 

that underpin them and the presumptions that flow from them can be described by the models 

described below. It is important to note that people can ascribe to these ways of thinking both 

consciously and unconsciously.  

The medical model focuses on how human body parts work, and how diseases can be 

terminated or treated by medical therapeutics (chemical or physical) (Jette & Field, 2007). 

According to its definition, the human body is regarded as a machine that can be analysed in 

terms of its parts (Dirth & Branscombe, 2017). The disease is considered to be a defect of the 

biological mechanisms at cellular and molecular levels; the clinician’s role is to correct the 

defect either physically or chemically and to restore the previous normal function. Disability 

was therefore considered to be the result of disease, trauma, or some other health condition. 

Individuals with disabilities were therefore commonly considered as abnormal, or people 

with deviations from the normal health condition. As a result, individuals with a disability 

were commonly described by the pathological condition that they have (e.g., “an amputee”, 

“a muteness or a mutism”), rather than a person with a medical condition (e.g., “an individual 

with an amputation” or “an individual with speech problems”). This model ignores external 
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factors related to the environmental or social factors and to some extent the individuals' 

perception of their health. Under the medical model, these impairments or differences should 

be ‘fixed’ or changed by medical and other treatments, even when the impairment or 

difference does not cause pain or illness (Shakespeare, Zeilig & Mittler, 2019). 

In practice, the medical model can tend to emphasise what is ‘wrong’ with the person and 

not what the person needs.  It can create low expectations and may lead to people losing 

independence, choice, and control in their own lives (Cieza, Sabariego Bickenbach, & 

Chatterji, 2018). In practice, the medical model tends to view a person’s impairment first and 

focuses on the impairment as the cause of disabled people being unable to access goods and 

services or being able to participate fully in society (Areheart, 2008). For instance, statements 

such as ‘he can’t read that newspaper because he’s blind’ are an example of people being 

influenced by the medical model of disability. It is this medical model that has typically and 

historically informed the development and structure of the legislation and is reflected in 

people’s attitudes and associated negative outcomes (Shakespeare, Zeilig & Mittler, 2019).  

However, the ‘medical model’ should not be seen as a position taken by all medical or 

health practitioners. It is possible for people to think in different ways in different situations. 

Reflecting on the different models is useful as it may help to avoid making assumptions and 

may help to respond to individuals in a positive way (Shakespeare, Watson, Brunner, 

Cullingworth, Hameed, Scherer, Pearson, Reichenberger, 2022). Further, while medical 

model thinking is largely seen as ableist, some disability researchers argue that to ignore the 

medical model approach is to ignore the influence of the individual.  

3.3 Social Model 

In contrast to the medical model, the social model of disability emphasizes that disability 

is caused by the way society is organised, rather than by a person’s impairment or difference 
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(Oliver, 2013). Further, the social model looks at ways of removing barriers that restrict life 

choices for people with disabilities (Oliver, 2013). The premise is that when barriers are 

removed, people with disabilities can be independent and equal in society, with choice and 

control over their own lives. The social model was created by disabled people themselves and 

looks at the barriers erected by society in terms of disabled people being able to participate 

fully in day-to-day life (Dixon, 2021). Therefore, in practice, the social model seeks to 

remove unnecessary barriers which prevent disabled people participating in society, 

accessing work, and living independently (Kattari, Lavery &Hasche, 2017). 

Historically, the social model emerged out of political activism through disabled people's 

movements  (Terzi, 2004). At the time, the social model of disability highlighted the 

complexity of this phenomenon. It brought an understanding of disability as informed by 

disabled people’s reflection on their own experience. Crucially, distinguishing this approach 

from the medical model, the social model differentiates between impairment and disability. 

Here, impairment is described as a characteristic or long-term trait which may or may not 

result from an injury or health condition and which may affect a person’s appearance or the 

functioning of their mind or body. The characteristic may cause pain, fatigue, affect 

communications or interfere with mental capacity (Shakespeare, 2005).  

The social model in no way rejects the idea of a person seeking medical intervention to 

minimise the impact of their impairment where possible. Instead, the emphasis of the model 

is on the social responsibility for the experience of disability (Oliver, 2013). For instance, 

according to the social model a person does not ‘have’ a disability, instead disability is 

experienced (Dixon, 2021). The disability experienced is often caused by the approach taken 

at a societal and individual level which fails to take account of people with impairments and 

their associated needs (Owens, 2015). This can result in people with impairments being 

excluded them from mainstream society (Owens, 2015; Durrel, 2014). For example, an 
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individual is not prevented from reading a magazine because of blindness, but because of the 

absence of alternative formats. Likewise, a person is not prevented from going to the cinema 

because they are a wheelchair user. Rather it is the absence of accessible transport and access 

to venues that causes the disability and exclusion. The social model of disability also focuses 

on people’s attitudes towards disability and recognises these can present barriers for disabled 

people in the same way the physical environment can (Durrell, 2014). These attitudes are 

many and varied, ranging from prejudice, and stereotyping to unnecessary inflexible 

organisational practices and procedures and seeing disabled people as objects of pity/charity. 

Since its inception, the social model has generally been adopted as the preferred model 

when thinking about disability (Owens, 2015). Further, the social model has been adopted by 

most disabled people’s organisations and in the U.K. For instance, in 2014 the social model 

was endorsed by the Government Equalities Office who recommended it for use by all 

government departments in the way they interact with disabled people (Dixon, 2021).  

Language is also an important part of the social model of disability, the premise being that 

language reflects the cultural assumptions and current thinking in society (Zeiger, 2020). 

Historically, people with disabilities were described in a negative capacity or a way that was 

framed by the medical way of thinking. For instance, terms such as “cripple”, “handicapped” 

or “wheelchair bound” reinforce a negative perception of disability and depict Disabled 

people as “victims” or “objects” (Zeiger, 2020). Therefore, the social model of disability 

seeks to modify language around disability to shift this negative view. For example, language 

such as “person with a disability” over “handicapped” or “wheelchair user” over “wheelchair 

bound”. The emphasis of the person over the impairment is a pivotal part of the social model 

of disability. Therefore, throughout this project, the language will reflect that of the social 

model of disability to avoid perpetuating negative perceptions. The terms “powered 

wheelchair user” and “person with a disability” will be used. Likewise, the researcher will 
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refer to themselves as non-disabled to avoid permitting and perpetuating the stance that able-

bodied as the human normative form of ability.   

However, despite its emancipating intentions, the social model of disability has been 

criticised for separating and distinguishing between the body and the experience of the 

culture and environment (Owens, 2015). According to the social constructivist perspective, 

this ignores the influence of embodied experience in disability (Charmaz, 2010). Further, 

some disability researchers argue that the social model focuses too much on physical 

consequences of disability. For example, defining impairment and disability in terms of their 

consequences may exclude people with cognitive impairment, acquired impairment, and 

fluctuating impairment; failing to consider that their experiences of externally imposed 

restrictions may not be like those of people with physical impairments (Koch, 2000). Finally , 

some people who are impaired may not experience disability and this has been termed the 

‘disability paradox’ (Albrecht & Devilieger, 1999). 

Within this project there is a need to acknowledge the medical model in terms of its 

emphasis on the individual and individual processes of understanding disability. Likewise, 

there is also a need to appreciate the role of the wider context and environment when 

understanding disability. As both models influence rehabilitation practices, both models 

arguably influence a LiNX technology stakeholder’s experience and interaction with the 

technology. However, the biopsychosocial approach to disability aims to provide a more 

nuanced and balanced approach to disability. This model is now explored.  

3.4 Biopsychosocial Approach to Disability 

Philosophically, the medical model and the social model are often presented as opposing 

positions.  However, arguably disability can be viewed neither as purely medical nor as 

purely social, as persons with disabilities can often experience problems arising from their 
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health condition (Hogan, 2019). More recently, a balanced approach, addressing the critiques 

of the social and medical model, is being adopted, giving appropriate weight to the different 

aspects of disability (Pickard, 2021). Promoted as a “bio-psycho-social model”, it represents 

an adaptable compromise between the medical and social models.  

The biopsychosocial model of disability views disability as a combination between the 

health state of an individual and their surrounding environment that is the society (Berghs, 

Atkin, Graham, Hatton &Thomas, 2016). This model accepts the provisions of both the social 

and the medical models, although it assumes that these provisions are not adequate on their 

own; instead, they are interrelated. Therefore, a disabled individual’s opportunities for 

employment and full participation in societal activities are influenced by the health conditions 

and the related treatment of the individual, by their education, skills, and training, as well by 

the contextual factors such as society, infrastructure and the workplace (Berghs, et al, 2016). 

Consequently, the biopsychosocial model of disability presumes that disability occurs when 

the above factors do not function or fail to work to their full potential (Berghs, et al, 2016).  

Engle first proposed the Biopsychosocial model of disability in 1980 (as seen in Penney, 

2013). The model follows a philosophy that incorporates the social and the medical models of 

disability in the sense that this model accepts as affecting factors for disability discrimination, 

the impairments of individuals and the negative societal factors (Penney, 2013). The 

biopsychosocial model of disability aims at linking both the social and the medical models by 

presenting a compromised approach (Bath, Trask, McCrosky, & Lawson, 2014). Thus, this 

model proposes that disabilities are caused by physical or biological problems which need to 

be treated by medical experts. Also, society needs to find ways to include disabled people in 

social, economic, and political activities by supporting them and providing them equal 

opportunities (Bath et al., 2014). Academics, practitioners, and clinical researchers adopt the 

biopsychosocial model to better understand and deal with pain issues, as well as 
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discriminatory issues deriving from biological, psychological, and social factors (Gatchel 

Haggard,Thomas, & Howard, , 2014). This research therefore subscribes to a biopsychosocial 

way of understanding rehabilitation, LiNX technology powered wheelchair use and disability.  

 3.5 Political Context of Disability  

The medical, social and biopsychosocial models of disability have arguably each affected 

how individuals in Western society think feel and act towards disability. Ways of 

conceptualising disability have therefore affected the development of policy and law around 

disability and vice versa. The social model grew out of political activism by people with 

disabilities (Oliver, 2013). Therefore, to understand the wider political context around this 

study, it is essential to understand the influence of current political legislation and agendas 

and how they relate to this study. This section will therefore explore the current U.K and 

global legislation around disability and how it relates to this study.  

3.5. a U.K and global disability policy overview.  

Within the U.K and globally, including and accounting for people with disabilities within 

legislation has become an ongoing and developing issue (Owens, 2015). Since the inception 

of disability activism, disability now features prominently in key pieces of legislation, 

namely; the Sustainable Development Goals and the United Nations Convention on the 

Rights of Persons with Disabilities (UN CRPD, 2010).  These offer a framework for more 

inclusion in domestic policies and international development. At the UK’s first ever Global 

Disability Summit in 2018, the world promised to do more for people with disabilities. 

Therefore, there is arguably a growing momentum for disability inclusive development 

worldwide with new political agendas evolving from world leaders, greater attention on the 

UN CRPD and the SDGs, and new actors and coalitions becoming involved.  
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The Global Disability Summit 2018 (GDS18) was an expression of that momentum, 

aiming to enable people with disabilities to voice their rights. This included changing 

commitments from across the UN system, international institutions, the private sector and 

from governments all around the world. The Summit resulted in 320 organisations and 

governments signing up to the Charter for Change aimed at driving implementation of the 

UN CRPD.  

While the UN CRPD  acts like a framework for creating legislation and policies, U.K 

specific legislation has been developed to prevent discrimination against people with 

disabilities. This includes the Equality Act of 2010 which applies to England, Scotland and 

Wales. The Equality Act of 2010 protects people from discrimination on the basis of age, 

gender reassignment, sex (i.e. man or woman), race, religion or belief, pregnancy and 

maternity, marriage and civil partnership, sexual orientation and disability. These are called 

the protected characteristics of the act. The act prohibits and criminalises unfair treatment in 

the workplace, when providing goods, facilities and services, when exercising public 

functions, in the disposal and management of premises, in education and by associations 

(such as private clubs). In Wales, the Equality Act (2010) is enforced by the Equality and 

Human Rights Commission Wales. The Commission is responsible for regulating the public 

sector equality duties.  

Overall, global and U.K based policy has set out a framework for the elimination of 

discrimination; advancing inclusion and equality of opportunity and  fostering good relations. 

This research aligns with the wider political disability agenda by engaging in inclusive, 

reflexive, and ethical practices and aiming to foster good relations within the disability 

community. However, as well as wider global disability policy and agenda, there are also 

more local policies relevant to this project. The relevant Wales based disability agenda is now 

discussed.  
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3.5. b. Wales based disability agenda. 

The U.K is made up of constituent countries; England, Scotland, Northern Ireland, and 

Wales. While all countries adhere to certain national legislation, including the Equality Act 

(2010), there are also local parliaments that decide their own agenda. In the case of Wales, 

where this research was designed and conducted, the Welsh democratically elected Senedd 

have also developed legislation relating to the future onWales and focused of developing a 

Welsh centred and based inclusion strategy.  

For instance, the Wellbeing of Future Generations (Wales) Act 2015 is a key piece of 

legislation for Wales. It essentially seeks to improve the social, economic, environmental, and 

cultural well-being of Wales. The actions arising from the Act will see public bodies, such as 

Natural Resources Wales, Local Health Boards, Local Authorities and Public Health Wales 

working together, and with the wider community, to think more about the long-term  to 

prevent problems. In short, the public bodies listed within the legislation must act in a manner 

which seeks to ensure that the needs of the present are met without compromising the ability 

of future generations to meet their own needs. Therefore, the Wellbeing of Future 

Generations Act (2015) requires public bodies in Wales to think about the long-term impact 

of their decisions, to work better with people, communities, and each other, and to prevent 

persistent problems such as poverty, health inequalities and climate change.  

The Act is unique to Wales and offers an opportunity to make a long-lasting, positive 

change to current and future generations. There are seven wellbeing goals encapsulated with 

in the act which provide a shared ideals for bodies within Wales to work towards. These 

goals are:  

• A prosperous Wales 

• A resilient Wales 
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• A healthier Wales 

• A more equal Wales 

• A Wales of cohesive communities 

• A Wales of vibrant culture and thriving Welsh language 

• A globally responsible Wales. 

These goals are also summarised at the Welsh Governments Wellbeing goals website 

found at (https://www.futuregenerations.wales/about-us/future-generations-act). 

Complementing the Wellbeing goals, the 'Sustainable Development Principle', highlights how 

the goals and actions arising from the Act will be delivered.  The five aspects that make up 

the Sustainable Development Principles are: 

Table 1 Sustainable Principles 

Principle Definition 

Long-term 

thinking 

Importance of balancing short-term needs while safeguarding the ability 

to  meet long-term needs 

Prevention How acting to prevent problems occurring or getting worse may help 

public bodies meet their objectives. 

Integration Considering how the public body’s well-being objectives may impact 

upon each of the well-being goals, on their objectives, or on the objectives 

of other public bodies. 

 

Collaboration Acting in collaboration with any other person (or different parts of the 

body itself) that could help the body to meet its well-being objectives 

 

Involvement. The importance of involving people with an  

interest in achieving the well-being goals, and ensuring that those 

people reflect the diversity of the area which the body serves 

 

As a KESS II research project, designed in Wales and aligned to both a private 

company and an educational institution based in Wales, this research aimed to incorporate 

some of the wellbeing goals from the Wellbeing of Future Generations Act (2015) into 

https://www.futuregenerations.wales/about-us/future-generations-act
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this project. This project best aligns with  the healthier Wales and the more equal Wales 

wellbeing goals.  

Table 2 Wales wellbeing goals and project goals 

Wellbeing 

goal  

Explanation  How this project aligns with the goal  

 

Healthier 

Wales  

The healthier Wales wellbeing 

goal states that there is a Welsh 

government agenda to encourage 

collaboration to keep people well 

and reduce demand. This also 

involves encouraging a 

collaboration between wider 

determinants of health to enable a 

whole system approach to 

improving health and wellness in 

Wales. 

Secondly, the Future Generations 

of Wales Act (2015) and 

specifically, the healthier Wales 

goal, calls for an evidenced based 

preventative approach to 

healthcare. 

This project involves collaboration 

between the University of South 

Wales and Invacare to understand 

the social and individual 

mechanisms behind powered 

wheelchair technology design, 

distribution, prescription, 

maintenance and use. Provision 

and use of a powered wheelchair is 

partly the responsibility of the 

NHS is Wales and entails a health 

goal. This research therefore both 

aligns with the collaboration aspect 

of the future generation of wales 

act (2015) but could contribute to a 

healthier Wales through 

understanding powered wheelchair 

use. 

This research could contribute to 

this evidence base of rigourous 

research through exploring the 

nature of powered wheelchair 

provision. Understanding the 

powered wheelchair technology 

engagement and acceptance 

process across the stakeholder 

supply chain could help to 

optimise the powered wheelchair 

provision process in Wales and 

prevent misuse or abandonment of 

powered wheelchair technology. 

More 

Equal 

Wales  

The more equal Wales aims to 

work towards reducing 

inequalities in Wales rather than 

perpetuating them. Within this 

goal, ensuring that people with 

diverse characteristics, including 

a disability, are visibly 

represented and heard within 

Wales. This goal essentially aims 

to reduce inequalities and resolve 

poverty in Wales and maximise 

This research aligns with the more 

Equal Wales wellbeing goal 

through employing a 

biopsychosocial model, inclusion 

centred and collaborative based 

approach. The biopsychosocial 

model of disability emphasises that 

environmental and social barriers 

are responsible for an individual 

experiencing disability rather than  

individual impairment. Further, the 
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opportunities across all the 

wellbeing goals. 

biopsychosocial model calls for 

looking at ways of removing 

barriers that restrict life choices for 

people with disabilities. When 

barriers are removed, people with 

disabilities can be independent and 

equal in society. Therefore, this 

study carefully considered the 

barriers that may exist when 

accessing the research and 

attempted to remove those barriers. 

Further, this research has adopted 

an inclusive stance. This made 

sense both theoretically and for the 

wider political context around the 

research. In this sense, 

perspectives from stakeholders 

across the powered wheelchair 

supply chain have been considered 

with the view to being inclusive 

and giving equal consideration and 

weight to all participant group 

responses. This emphasis on full 

consideration of perspectives 

within research aligns this study to 

the more equal Wales wellbeing 

goal agenda. 

 

The two wellbeing goals addressed in this section, a healthier Wales and a more equal 

Wales, also complement each other within this research. The Future Generations of Wales 

Act (2015) also calls for supporting equal understanding of health inequalities within 

Wales. By exploring the powered wheelchair design, distribution, provision, maintenance 

and use process through a psychological lens, this research essentially addresses this 

Welsh policy agenda. Powered wheelchair use and powered wheelchair supply chain 

dynamics is arguably a niche, underrepresented and under researched area in the social 

sciences and psychology specifically. This research therefore aims to fill this research gap 

and health inequality.  
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3.6  Conducting Disability Research  

As stated earlier in this chapter, this study inevitably touches on social aspects of disability 

and Assistive Technology use. Current guidelines in conducting disability research were 

therefore explored to ensure this project was ethical and in adherence with current and 

reflective of biopsychosocial model of disability (Kattari, Lavery &Hasche, 2017). The 

emergence of the social model of disability in 1970s Britain placed new theoretical tasks on 

the agenda for practitioners, policy-makers and legislators (Kattari, Lavery & Hasche, 2017; 

Oliver, 2013). Research became increasingly important in shaping and informing policy; in 

evaluating programmes and services; and in tracking how social and economic change affects 

people with disabilities (Priestley, 1998). There is arguably a need to consider ethical 

approaches with disability research and adapt them for disability studies (Goodley, 2016). 

Disability research ethics are commonly considered with in the wider research ethics 

framework.  Ethical principles require that any research involving people  is framed and 

conducted in a way that respects the human rights of the individuals concerned  

The UK Research Governance Framework for Health and Social Care (Department of 

Health, 2005) further highlights a shift from doing research on and about populations of 

people to doing research with these populations (Mason, 2017). The framework requires 

researchers, wherever possible, to involve relevant service-users and carers or their 

representative groups in the design, conduct, analysis and reporting of research (Research 

Governance Framework, 2005). In research that involves people with disabilities, appropriate 

engagement with them about the research process can help researchers to frame their research 

questions better, can test the validity and acceptability of the research methodology, and can 

assist in the in depth interpretation of the findings. In these ways, participatory approaches 

may enhance the efficacy of the research (Mason, 2017; Goodley, 2016).  
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3.7 Chapter Summary  

This study aligned with the biopsychosocial model framework of disability to have a 

balanced and non-ableist approach to research involving people with disabilities. Further, the 

current study was committed to operating withing relevant legislation such as the Equality 

Act of 2010 and contribute to the Future Generations of Wales Act (2015) wellbeing goals. 

Under the Equality Act 2010 and the Equal Wales wellbeing goal, the project prioritised the 

accessibility and equal weighting of all participant experiences. Further, these frameworks 

and policies have inevitably shaped the purpose, design and outcomes of this research. The 

research has also taken further steps to ensure that it fits with current guidelines in disability 

research.  

This chapter has explored this study’s relationship to disability theories. By  adopting 

policy  frameworks, and aligning with the biopsychosocial model of disability, it aimed to 

avoid perpetuating an ableist approach to research with individuals with disabilities. This 

project aims to understand and explore LiNX technology engagement across stakeholder 

groups and  examine the transferability of this knowledge to future stakeholder technology 

use. 

 Of key importance is the biopsychosocial model of disability, the language used 

throughout the research and the inclusivity and accessibility of the research. The next chapter 

will explore the method of this project and how it relates to the psychological foundation and 

biopsychosocial model of disability.  
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Chapter 4: Thesis Method 

4.1 Thesis Method Introduction 

So far in this thesis, the background of the LiNX technology and the wider contextual, 

political and inclusive nature of this project has been discussed. Further, the project aims and 

objectives to explore LiNX technology engagement have been explored. Drawing on this 

previous information, this section aims to describe and explain how the methodological 

approach and research design were used to explore the process of LiNX technology 

engagement within this project. The following sections therefore provide an account of the 

philosophical positioning of the project, the researcher’s background and the wider project 

methodology including research design and qualitative framework.  Firstly, the philosophical 

basis of the project will be discussed to add further grounding and context. The researcher 

relationship to the project is then explored within the chosen philosophical framework. 

Lastly, the qualitative nature of this project is explored and justified within the context of the 

wider research aims and positioning.  

4.2 Theoretical and Philosophical Basis of Research  

Within the social sciences, philosophical terminology is frequently used interchangeably 

and without clear consideration of the impact of aligning with a particular position (Crotty, 

1998). However, philosophical positioning within social sciences research serves several key 

functions. Methodologically, the philosophical positioning reveals the assumptions that 

researchers made about their research (Mertens, 2014). Aligning with a philosophical 

position therefore serves to demonstrate and justify the process of decision making regarding 

the purpose, design, methodology, data analysis and interpretation throughout a large 

research project (Mertens, 2014). For instance, considering how does your philosophical 

standpoint affect the research? Essentially, philosophical grounding provides the general 

principles of theoretical thinking, a method of cognition, perspective and self-awareness, all 
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of which are used to obtain knowledge of reality and to design, conduct, analyse and interpret 

research outcomes (Mertens & Hesse-Biber, 2012). Considering this, arguably, research 

methods cannot be value free in their application because researcher values will always 

impact upon research processes. So, it is important for researchers to explicitly state their 

chosen position as this refers to how they view and understand themselves in the creation of 

knowledge (Pitard, 2017). 

 The following sections therefore outline the main branches of philosophy that are 

important in the social sciences and explains the philosophical positioning in this project. 

These include the ontology, the epistemology, and the paradigm.   

4.3 Theoretical Positioning of This Project  

Within this project, the researcher followed the proposals laid out in Crotty (1998). Crotty 

(1998) indicates that positioning research should consist of four hierarchical researcher 

decisions that helps a researcher adopt a particular stance. Firstly, the researcher should 

consider the nature of reality (ontology) and the nature of knowledge (epistemology), this 

stance or epistemology will then govern the and underlie the theoretical perspective and 

research process. This theoretical perspective will then dictate methodological decisions and 

method of data collection. Within this project, the process of exploring different types of 

ontology and epistemology also helped to identify and rationalise the approach that was most 

congruent with the research aims and researcher perspectives. Further, to determine the 

philosophical positioning, the researcher also reflected on the significance of the research, 

background context and direction of the research questions and the aims of the study. The 

researcher therefore arrived at a philosophical positioning congruent with the study aims and 

her own personal values and beliefs. This positioning and the process of arriving at this 

position is outlined in the following section. As outlined by Crotty (1998), the ontology and 

epistemology are first considered, followed by the comparable theoretical perspective.  
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4.3.a Relativist Ontology. 

Ontology considers the nature of reality and beliefs about how reality is constructed 

(O’Grady, 2014). There are numerous ontological positions that a research study can assume. 

For example, a relativist ontology is based on the philosophy that reality is constructed within 

the individual human mind, so that no one true reality exists. Rather, reality is relative 

according to how individuals experience it at any given time and place (Kusch, 2019). 

Relativist ontology is the belief that reality is a finite subjective experience (Denzin & 

Lincoln, 2005) and nothing exists outside of our thoughts. Essentially, reality from a relativist 

perspective is not distinguishable from the subjective experience of it (Denzin & Lincoln, 

2005). In contrast, the modern opposition of a relativist ontology is the critical realist position 

(Levers, 2013). From a critical realism vantage point, reality exists independent of the human 

mind regardless of whether it is comprehensible or directly experienced. Critical realists 

believe there is a world that exists independent of the human mind but cannot be accessed in 

its entirety, rather only glimpses or partial fragments (Letourneau & Allen, 2006). The 

purpose of science from a critical realist perspective is to identify phenomena and develop 

agreement regarding the description of the whole from glimpses or partial fragments (Levers, 

2013). 

Aligning with the relativist ontological position has several repercussions for the 

methodological direction and interpretation of research conducted under this paradigm. For 

instance, with multiple interpretations of experience come the assumption that there are as 

many different realities as there are people. Therefore, the purpose of scientific enquiry from 

a relativist ontology is to understand the subjective experience of reality and multiple truths. 

Research under this ontological position may consider one phenomenon through the 

experience of multiple participant groups to fully explore a given phenomenon through 

multiple realities (Levers, 2013).  
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As directed by Crotty (1998) the researcher arrived at a relativist ontological philosophical 

conclusion after reflecting on their own beliefs and values around the nature of reality and the 

wider aims of the research. Therefore, the researcher’s personal beliefs and the research aims 

align with this ontological position. Further, the wider research aims intended to explore 

LiNX technology engagement across stakeholder groups. A relativist ontological position 

aligns with this aim, enabling for multiple stakeholder perspectives and realities to consider 

the LiNX technology engagement process. For instance, within the LiNX supply chain, there 

are multiple stakeholder groups each with varying perspectives and motivations. Therefore, a 

relativist ontological position was adopted by the researcher to allow for the possibility of 

multiple stakeholder constructions of LiNX technology experience and engagement. 

Essentially, the reality and perspectives of stakeholder groups in the prescription, distribution, 

and use of LiNX controls technology was also recognised as heavily subjective, involving the 

influence of culture, context, and experience, which fits with the ontological assumptions of 

relativism (Kelly, Dowling & Millar, 2018). The relativist ontology also aligns with the 

allying and inclusive objectives of this research. By encouraging the consultation of 

numerous sources and giving equal weight and importance to individual realities.  

A relativist ontological position, as well as dictating the interpretation and methodological 

direction of a research project, also has implications for the epistemological positioning of a 

study. Logically, as ontology defines what is reality, ontological beliefs also confine 

epistemological beliefs (Annells, 1996; Crotty, 1998). Therefore, the associated 

epistemological position will now be explored and justified.  

4.3.b. Social Constructivist Epistemological Position. 

The wider project aligns with the social constructionist epistemological position. In line 

with the relativist ontology, the social constructionist epistemology also suggests that 

knowledge arises in and out of our engagement with the realities in our world (Levers, 2013). 
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Guba & Lincoln (1998) state that social constructionist research is relativist, transactionist, 

interpretivist and subjectivist. All these philosophical concepts are complementary and 

overlap to some extent. For example, the relativist ontological position states that reality is 

multiple and individually constructed (Levers, 2013). Complementing this, transactionist 

means that truth arises out of an individual’s interaction with their thoughts and their 

constructed realities (Stam, 2001). Further, subjectivist research positions the world, and the 

psychological world of the research participants, as unknowable and the role of the researcher 

is to construct a representation of the participants reality as they see it (Ratner, 2008).  Key 

social constructivists includeVygotsky (2012) andLincoln (2013) both of whom stress the 

importance of social interaction, sharing viewpoints and understanding (Charmaz, 2017). 

Generally, a social constructionist epistemology is adopted to explore the contextual 

understanding of a defined topic or process (Andrews, 2012). A social constructivist position 

can be applied to understand how experience is often embedded in often larger hidden 

structures, networks, situations, and relationships (Charmaz, 2012).  In this project a social 

constructionist epistemology relates to the process of introducing LiNX controls technology 

across the U.K powered wheelchair supply chain across numerous stakeholder groups. The 

social constructivist approach allows subjective experience of the LiNX technology to be 

explored from multiple perspectives. However, like an ontological stance, epistemological 

positioning also has repercussions for the research process. Central to the social constructivist 

epistemological position is the assumption that both data and analyses are themselves social 

constructions that reflect the conditions of their production (Adams, 2006). In this view 

researchers construct research processes and products, but these constructions arise out of 

pre-existing cultural conditions and are influenced by the researcher’s position, privileges, 

perspectives, and geographical locations (Charmaz, 2012). Hence, under a social 

constructionist epistemology, researchers should attempt to become aware of presuppositions 
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and grapple with how they affect their research (Charmaz, 2012). In this wider project, the 

researcher utilised autoethnography and continued reflective engagement to encourage 

researcher awareness of presuppositions, preconceptions, and biases and how they could 

affect the research (See autoethnography chapter 6).  

Further, epistemological approaches can be extended by additional schools of thought. For 

example, symbolic interactionism complements the social constructionist epistemological 

perspective. Symbolic interactionism is a social science perspective originally defined by 

Blumer (1969). It relates to meanings and the concepts of action, interaction, and the self. 

Essentially, human beings act towards things based on the meaning they have for them, the 

meaning of things is derived from or arises out of interaction (Carter & Fuller, 2015). 

Symbolic interactionism is similar to the transactional stance described above and aligns with 

the relativist ontological position.  

A core concept in both social constructivism and symbolic interactionism is that of 

interaction. Social constructivist thought is based on the premises of co-construction of 

meaning. For example, in this study researcher i) interaction with the data, ii) with 

participants, and iii) with the LiNX technology generates meaning. Like social 

constructionism, symbolic interactionism assumes that meaning arises both within and from 

interactions between individuals and their environment. The symbolic interactionism theme 

of action and interaction is a feature of all the assumptions, and interacting with participants, 

the data, with the LiNX technology, and with oneself are key pursuits in a social 

constructionism paradigm. Social constructionism and symbolic interactionism also share a 

common lexicon concerning the importance of symbols and meanings and the co-

construction of data (Van den Scott, 2020).  
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According to the symbolic interactionist perspective, individuals define an object’s 

meaning according to the use they have for it and therefore react according to the 

contextually defined meaning of that object (James, 1907, Mead & Schubert, 1934).  In this 

perspective a symbol is defined as an abstract, arbitrary stimulus to which meaning can be 

applied. Symbols include words and many objects, and almost all acts around others contain a 

symbolic element. Relating this to LiNX powered wheelchair engagement, the meaning of 

LiNX controls technology for participants will develop through interaction with the LiNX 

technology.  However, it will also develop through interaction within and between 

stakeholder groups.  In this perspective, stakeholders are human beings with individual roles, 

goals and motivations and relationships within the LiNX controlled powered wheelchair 

provision supply chain. This could moderate and influence how they perceive and act towards 

the LiNX controls technology (Charmaz, 2014).  

The epistemological position of social constructivism with symbolic interactionalism 

aligns with the relativist ontology. As reality is relative according to how individuals 

experience it at any given time and place (Moon & Blackman, 2014). Aligning with this 

construct, knowledge arises in and out of our engagement with the realities in our world 

(Levers, 2013). In this research context, this philosophical position equates to the assumption 

that every individual will have a different experience based on their interaction with the 

LiNX technology and their interaction with other stakeholders in the LiNX technology supply 

chain . However, as well as an ontological stance and an epistemological position, research 

should also be situated within a philosophical perspective (Crotty, 1998). The next section 

therefore considers the philosophical position of this research.  

 4.4 Philosophical Perspective 

Stemming from ontology (beliefs about reality) and epistemology (beliefs about 

knowledge) are philosophical perspectives, a system of generalized views of the world, which 



LINX TECHNOLOGY ENGAGEMENT                                                                                          67 

 

form beliefs that guide action (Levers, 2013). As previously touched upon in the 

epistemology section, this research aligns with an interpretivist paradigm. Interpretivist 

research recognises that research is influenced by a researcher’s beliefs and feelings about the 

world and how it should be understood and studied (Denzin & Lincoln, 2018). Interpretivists 

accept multiple meanings and ways of knowing and acknowledge that objective reality can 

never be captured (Denzin & Lincoln, 2018). The interpretive paradigm focuses primarily on 

recognizing and narrating the meaning of human experiences and actions (Fossey, Harvey, 

McDermott, & Davidson, 2002). Relevant to this research, the interpretivist position 

therefore allows for the assumptions that every individual will have a different experience 

based on their interaction with the LiNX technology and their interaction with other 

stakeholders in the LiNX technology supply chain network. 

4.5 Researcher Approach and Background. 

In qualitative research, personal and protected characteristics, and intersectionality of 

more than one protected characteristic, can influence the researcher’s positioning in response 

to participants’ narratives (Desmond, 2014). Here a brief description of pertinent personal 

researcher characteristics relevant to the perception of powered wheelchairs and people who 

use powered wheelchairs are presented.  

The researcher was a non-disabled, white, heterosexual, 25-year-old cis female. She was 

born and brought up in a village in the Southwest of England. She received state education 

before progressing on to study Psychology BSc at University. In between time at college and 

starting university she worked full-time for a year in a local nursing home. The researcher 

continued to work in health care alongside higher education, this was both for financial 

purposes and to gain experience in this industry. As a carer and support worker, she worked 

with people with varying degrees of disability. Immediately following her undergraduate 

course, she completed an MSc in Clinical and Abnormal Psychology before starting her PhD. 
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During her MSc she began volunteering with a local dance charity in their disability sessions, 

this is a role she maintained alongside her PhD research.  

Her role as a support worker arguably exposed the researcher to a medicalised and 

diagnosis focused way of approaching disability (Gibeault , Kristiansen, Vehmas, & 

Shakespeare, 2009). However, despite this exposure to an arguably medical way of thinking 

about disability, the researcher has social model based inclusive intentions and allying 

objectives in regard to disability. The researcher believes that research should serve and 

involve the community it seeks to explore. Further, research should be impactful and useful 

in applied contexts. This fits with the recent inclusive and allying shift in qualitative 

psychological enquiry (Nind, 2017). 

Being in a care environment also exposed the researcher to various forms of Assistive 

Technology including powered wheelchair technology. Up to starting this project the 

researcher’s experience with powered wheelchair technology was limited to assisting 

individuals who use the technology. This would involve manoeuvring, charging, and cleaning 

powered wheelchairs.  

In this section the pertinent protected characteristics of the researcher have been explored 

including their age, gender, background, and relevant experience in powered wheelchair use. 

By providing this information it is hoped that there is greater transparency, context and 

understanding bracketing the methodological process. To add more context, the next section 

will explore and declare the researcher relationship to the project.  

4.6 Researcher Relationship to the Project  

At the start of this project the researcher was a non-disabled developing researcher with 

minimal understanding of powered wheelchair design, manufacturing, prescription, and use. 

Practically, to plan, design and conduct rigourous research in this area, the researcher needed 
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a greater understanding of the powered wheelchair industry in the U.K. To learn about the 

Assistive Technology industry and supply chain network, the researcher embarked on several 

immersive exercises to gain personal knowledge of the powered wheelchair industry in the 

U.K. This process of researcher understanding was undertaken through active researcher 

engagement with industry professionals, engagement in a reflexive autoethnographic 

experience (As seen in autoethnography, chapter 6) and through developing a familiarity with 

potential stakeholder groups. This approach aligns with the social constructivist epistemology 

and the symbolic interactionist assumptions (Levers, 2013). Developing researcher 

familiarity and closeness with the subject area essentially embraces the subjectivity of the 

researcher under these perspectives (See grounded theory method chapter 9:1 for further 

details of researcher immersion).  

Further, Invacare are the KESS II sponsor for this research project (Appendix A for 

project proposal). The researcher has therefore had extensive contact with Invacare and 

consulted them in the design of this research. For the researcher to effectively explore 

Assistive Technology use, production, prescription, and implementation, it was essential for 

her to gain a greater understanding of the industry. The researcher has therefore completed 

staff and clinician training for the LiNX technology and spent time with Invacare staff 

members to gain an understanding of the process of product development within the 

company. Developing a close relationship with the industry partner has also facilitated the 

approval of staff to be interviewed concerning their engagement with the LiNX technology.  

Further, understanding the prescription process and how end users are ultimately 

informed, prescribed and supplied with the LiNX technology is also vital to the research. To 

advance this aim, the researcher has also visited the Welsh Posture and Mobility Service and 

developed a relationship with local Occupational Therapists. 



LINX TECHNOLOGY ENGAGEMENT                                                                                          70 

 

Developing this industry knowledge base at the beginning of the project was crucial for 

enabling accurate application of current theory, the drafting of interview schedules for each 

participant group and later informing and influencing data analysis.  Further, making contacts 

in the industry also facilitated the grounded theory data collection. As a snowballsampling 

method was most appropriate, having existing contacts within the industry facilitated this 

process. Industry contacts were also established through trade shows and conferences where 

the researcher was able to network with stakeholders in the powered wheelchair supply 

network.  

The researcher was able to familiarise themselves with the end user stakeholder group 

through a variety of personal and voluntary activities. The researcher volunteered in dance for 

disability classes in the local community which helped to form connections within the 

disability community and to gain familiarity with the end user social context. Further, the 

autoethnography enabled the researcher to personally understand the functionality of a LiNX 

controlled powered wheelchair (see autoethnography chapter 6).  

4.7 Research Design. 

This study adopted a qualitative framework consisting of a systematic review, an 

autoethnography and a grounded theory. The wider aims of the project were to.  

1)  Understand and explore LiNX technology engagement across stakeholder groups. 

2)  Examine the transferability of this knowledge to future stakeholder technology use. 

There were several key factors that justified the use of qualitative investigation. For 

instance, as outlined in the introduction chapter (see introduction chapter 2), there is a lack of 

psychologically focused research exploring the use of powered wheelchair technology and 

fewer studies still considering the influence of wider stakeholder dynamics. Likewise, the 

LiNX technology, while appropriate for research, is a very specific form of powered 
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wheelchair controls technology. The lack of research in this area and the niche focus of this 

study are both justifications for qualitative enquiry. Similarly, the aims and researcher 

approach are also congruent with qualitative enquiry. This section therefore outlines the 

nature of qualitative research and details the rationale for a qualitative approach in this 

project.  

4.7.a Qualitative Research  

Qualitative research originated in the disciplines of anthropology and sociology but is now 

commonly used across disciplines and contexts to explore psychological phenomena 

(Biggerstaff, 2012). The justification for the use of qualitative methods rests in the 

importance of the approach when exploring people’s feelings or experiences (Denzin , 2000). 

Qualitative researchers are usually less concerned with drawing general conclusions about 

human behaviour than with understanding in detail the experience of their research 

participants (Tomaszewski, Zarestky & Gonzalez, 2020).  

4.7.b. Qualitative Rationale  

For this project, the use of a qualitative research paradigm was justified for several 

reasons. Qualitative research is exploratory, and it is used when we do not know what to 

expect, to define the problem or develop an approach to the problem (Hammarberg, Kirkman 

& de Lacey, 2016). It is also used to explore the nuances of a phenomenon with the aim of 

gaining a deeper insight. LiNX controls technology is a new and developing powered 

wheelchair controls technology. Further, LiNX technology engagement, or even more 

broadly, powered wheelchair acceptance, is a niche and emerging area of psychological 

investigation. Previous research into powered wheelchair feature use and acceptance has 

focused on end user perspectives and has largely taken a qualitative approach, utilising in-

depth interviews and questionnaire-based methods (Bowers et al, 2020). Therefore, given the 

lack of knowledge in this area, and therefore the lack of opportunity to define measurable 
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phenomena, a qualitative approach was appropriate. The systematic review conducted to 

understand the literature around powered wheelchair technology usealso highlighted the lack 

of literature in this area, particularly qualitative literature accounting for stakeholder 

perspectives (See systematic review, chapter 5).  

Of relevance to this project, qualitative methods have been advocated as particularly 

relevant to rehabilitation research. In a review of quantitative research in rehabilitation, Tate 

(2006) noted that the most frequent designs in rehabilitation research are small RCTs. 

Although small sample studies can provide important evidence that can be used to justify 

larger scale trials, client populations may not be sufficient to support such research, and small 

RCTs may have insufficient power to demonstrate significant effects. Therefore, qualitative 

methods may be a more appropriate means of revealing treatment effects with small sample 

sizes and identified effects can range beyond just things that can be detected using available 

standardized measures. Furthermore, qualitative research methods, particularly narrative and 

other case-oriented approaches, blend well with the natural practices (e.g., observing, 

interviewing, listening, interpreting) of rehabilitation (Hanley-Maxwell, Al Hano, & 

Skivington, 2007). 

Further, acceptance and engagement are concepts that deal in human experience and 

exploring process driven narratives (Phoenix,  Gentles, VanderKaay, Cross & Nguyen, 2018). 

Both concepts are also challenging to quantify or define in this context without further 

qualitative investigation. Therefore, due to the phenomena under investigation a qualitative 

approach justifies exploring LiNX technology engagement. Qualitive research lends itself to 

understanding in detail the experiences of research participants ( Phoenix, Gentles, 

VanderKaay, Cross & Nguyen, 2018). Given the aim of exploring multiple participants lived 

experiences and narratives a qualitative approach was therefore appropriate to capture the 

richness and depth of responses.  
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This section has justified the use of qualitative methods to explore LiNX technology 

powered wheelchair engagement. The next section will go into more detail about the specific 

qualitative methods utilised in this study and how they fit and align to the theoretical 

foundations of the project and address the research aims. Further, how the researcher ensured 

the transferability, and the trustworthiness of the methods is considered.  

4.7.c. Triangulation in Qualitative Enquiry.  

This research project includes a systematic review of factors that affect powered 

wheelchair use, an autoethnography of the researchers experience of using a powered 

wheelchair and a constructivist grounded theory of stakeholder perspectives of LiNX 

powered wheelchair technology. This combination of methods was used to fully explore the 

phenomenon of LiNX powered wheelchair technology and engagement. The following 

section addresses how the method, approach and procedures within these studies were 

developed and triangulated. 

The term triangulation is typically used in qualitative research to describe dataverification 

of data and considered as a method for mitigating the influence of bias ((Carter, Bryant-

Lukosius, DiCenso, Blythe & Neville, 2014).  Within triangulation researchers utilise 

multiple measures to ensure that any data variance is not due to how the data were collected 

or measured (Carter, Bryant-Lukosius, DiCenso, Blythe, Neville, 2014). Essentially 

triangulation promotes the trustworthiness of a study and the methods used by linking 

different methods.  For instance, each method used should build on and enhance the other 

methods used. This makes a project contextually rich as it is explored from multiple 

complementary vantage points (Carter et al, 2014). It may be viewed as providing a way of 

expanding the research perspective and becomes another means of strengthening research 

findings (Krahn & Putnam, 2003). There are several types of triangulation that can be used in 

qualitative research. Their applicability to this study is considered below. However, the 
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specific methods of triangulation are also addressed in subsequent chapters in more detail. 

Here, a wider project overview of the methods is presented.  

 Methods Triangulation. 

Triangulation by method uses several approaches to collect data and information about the 

topic being explored. Here the researcher chooses the method of inquiry according to the 

question being researched. This can help resolve issues around any questions of validity or 

distortion (Flick, 2017; 2007). Triangulation of method can, therefore, give different 

information about the research area, where, drawing on the early Gestalists work on field and 

ground, the whole becomes ‘more than the sum of the parts’ (Perls Hefferline & Goodman, 

1951). 

Within this project several complementary qualitative research methods were used to 

ensure methods triangulation within the project. First, a qualitative systematic review and 

narrative synthesis of powered wheelchair use was conducted to establish context and a firm 

knowledge foundation for the research. Second, an autoethnography of the researcher’s use of 

a LiNX controlled powered wheelchair facilitated an in-depth researcher reflection on 

unconscious disability bias. This autoethnographic experience, under a social constructivist 

perspective, contributed to the researcher gaining personal experience with the technology 

under investigation. This experience not only helped to reveal research bias but helped the 

researcher to prepare, plan and contextualise the subsequent grounded theory. Finally, then, a 

grounded theory of stakeholder perspectives of LiNX controlled powered wheelchair 

technology use was conducted. The constructivist grounded theory developed from the 

researcher’s experience from the autoethnography and applied the contextual knowledge of 

the systematic review. The aim of the grounded theory was to explore powered wheelchair 

stakeholder perspectives of the LiNX technology use. 
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Taken separately, each project component contributes individual findings that could be 

used to interpret LiNX technology use. However, taken together as a triangulation of 

methods, with each study findings lending contextual basis to the next, they contribute a 

wider and more in-depth study of LiNX technology use, engagement, and acceptance.  

 Data Triangulation. 

Using one data origin in qualitative research can limit understanding of a given 

phenomenon. Banister and colleagues suggest that more than one viewpoint, site, or source, 

increases diversity, thus leading to increased understanding of the research topic (Banister, 

Bunn, Burman, Daniels, Duckett, Goodley & Whelan, 2011; Carter et al, 2014). Applying the 

data triangulation premise to this study, the grounded theory utilised multiple stakeholder 

sources to fully explore the phenomenon of LiNX technology use. The multi-stakeholder 

approach therefore captures multiple viewpoints around the same phenomenon. Also, as is 

accepted under a social constructionist epistemology and allying framework, the 

autoethnography used multiple data media to explore the researcher experience of LiNX 

technology use in an ecological context. For instance, videos, interviews, photographs and 

researcher reflections and memos were all used to capture the researcher experience.  

 Investigator Triangulation. 

Investigator triangulation is a multi-vantage point method which, as the name suggests, 

uses different people and researchers to research one area, thus exploring a number of aspects 

of the topic being examined (Denzin, 2009). Within this project there were numerous ways in 

which investigator triangulation was established to ensure the trustworthiness of the analysis 

and conclusions.  

Firstly, consultation with academic supervisors was used as a method to review and 

discuss research development, analysis and output. Both academic supervisors had extensive 
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experience of qualitative research methods and had previously conducted research exploring 

Assistive Technology acceptance. The academic supervision process therefore leant valuable 

additional input and feedback throughout the research project. For instance, within the 

constructivist theory triangulating the data with others facilitated changes within the coding 

of the data, such as the development of categories (See Appendix B for evidence of 

supervisory input).  

While all studies utilised academic supervision, another aspect of investigator 

triangulation was used within each study. For the systematic review, a second searcher was 

used to reduce the risk of selection bias. For the autoethnography, area experts (including an 

individual that regularly works with people who use powered wheelchairs, and Invacare 

specialists) were consulted with the planning of the reflective exercise. Lastly, as stated 

above the supervision team were utilised to verify, discuss, and reflect on themes in the 

grounded theory as they emerged.  

 Theoretical Triangulation.  

 Like other forms of triangulation, theoretical triangulation explores, and is informed by, 

more than one theory or theoretical framework (Carter et al, 2014). This approach aims to 

explore the diversity and complexity that is frequently the reality of research particularly 

when examining human behaviours. Theoretical triangulation acknowledges, and allows for, 

the broad range of theories, complexity and diversity of the real world and how different 

theories may be accounted for in research (Kok, 2002). This is linked to the concept of levels 

of triangulation where an attempt is made to investigate the topic at differing levels. 

Connections were  made to  explanation at both the individual  and societal  level (Banister et 

al., 2011). In this study, multiple psychological theoretical perspectives are allowed for. This 

study does not align with one psychological discipline, rather, as seen in the introduction to 

this thesis, multiple perspectives including health psychology, ergonomics, organisational 
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behaviour, and cognitive psychology are considered relevant to LiNX technology 

engagement.  

4.8. Ethical Considerations  

So far, the philosophical basis, researcher background and methodological approaches 

have been discussed. This section follows on from this and addresses the ethical 

considerations in this project including the process of regulatory approval, protections from 

harm considerations and data storage.  

4.8.a. Regulatory approvals. 

Ethical approval for this study was granted within the University of South Wales by the 

internal ethical review board. Ethical approval was granted for the initial MRes project in 

May 2019. This approval was only granted for the duration of the original MRes project. 

Since methodological changes were made when the project was expanded to encompass a 

PhD a revised and updated submission of a low-risk ethics form and accompanying 

documents was submitted to the University for review for ethical approval of the full PhD 

project in early 2020. This was approved in April 2020 and data collection for the 

constructivist grounded theory began (See Appendix C). The process of upgrading the project 

from a MRes to a PhD required a transfer report and viva to be conducted. To see the transfer 

report refer to Appendix D.  

4.8.b. Researcher wellbeing. 

Given the large and potentially sensitive nature of this study, the researcher kept ongoing 

methodological and personal reflections throughout this research. This engagement with 

reflective practices was to both document the methodological developments but also 

document the researcher journey and experiences. In qualitative research approaches, and 

social constructionist philosophies, the researcher cannot be an impartial observer (Charmaz, 
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2012). Rather the researcher is an active participant with a unique approach to a phenomenon 

based on previous experiences, biases, thoughts, and feelings (Charmaz, 2012). Therefore, 

given the emphasis on the researcher perspective, it was imperative to keep a record of the 

researcher’s thoughts, feelings, and perspective on the research area. This reflection involved 

frequently deliberating disability, the cultural nature of disability, the development of the 

research method and researcher perspectives.  

 4.8.c. Participant considerations.  

Only the constructivist grounded theory involved directly collecting data from 

participants. However, considerations are given to participant wellbeing in preparation for 

this study. Participants in this study were over the age of 18 and were not categorised as 

vulnerable participants.  Participant wellbeing was also ensured throughout the project. In the 

grounded theory study, which involved participant interviews, the participants were not 

observed to experience any distress or discomfort. However, participants were continually 

reassured that they were not required to answer any questions that caused them discomfort 

and did not have to recall any information that they did not want to discuss. Further they were 

reminded that they had the right to withdraw throughout the study. However, there were also 

additional considerations regarding the wellbeing for each participant group within the 

autoethnography and the grounded theory. These concerns are later addressed in more detail 

in the individual studies’ methodologies (See Autoethnography Chapter 6 section 6.3. c. and 

constructivist grounded theory Method Chapter 9 section 9.6).  

4.8.d. Data storage and treatment.  

All the information collected during this study was kept strictly confidential. For instance, 

participant identities have been kept anonymous and they cannot be identified in any reports 

or publications. Handling, processing, storage, and destruction of data was conducted in 

accordance with the Data Protection Act (1998, 2018) and the General Data Protection 
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Regulation (2018). In studies that involved interviews, to maintain confidentiality throughout 

the research, participants chose or were allocated a pseudonym after completion of the 

interview. This pseudonym was then used instead of participants’ names when writing 

interview responses, when analysing responses and in the final research report. A separate 

secure spreadsheet was saved to keep note of which pseudonym corresponded to which 

participant. This information was stored on a password protected computer and only the 

researcher had access to this information. Should participants have wanted to withdraw their 

data at any point, this secure spreadsheet could then be used to identify their responses. 

Participants were also informed that their data could not be withdrawn more than two weeks 

past the interview date. This was because data analysis began two weeks after the interview 

date and data extraction could not be feasibly achieved after that point. Participants were 

informed of this through the study consent form (See Appendix, F)  

Information that could identify any participant was redacted, and no participant 

information was included in the transcripts. Data from this study were not shared unless 

disclosure of illegal activity, misconduct, or harm (potential or actual) occurred. No activity 

of this nature was reported during data collection for this study. Additionally, all electronic 

documents, such as consent forms were stored on a secure password locked computer within 

a password  encrypted word file and only accessed by the researcher.  

4.9. Method Summary. 

This chapter has aimed to provide an account of the philosophical positioning of the 

project, the researcher’s background and the wider project methodology including research 

design and qualitative framework.  The philosophical basis of the project was discussed to 

add further grounding and context. This consisted of a relativist ontology, a social 

constructivist epistemology with the influence of symbolic interactionism and a interpretivist 

perspective. The researcher relationship to the project was then explored within the chosen 
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philosophical framework. Lastly, the qualitative nature of this project was explored and 

justified within the context of the wider research aims and positioning. The specific 

procedure around safeguarding the wellbeing of participants and the handling of data were 

then addressed. The following chapters will now explore the individual  studies included  

within this project.  
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Chapter 5: Factors that Affect Powered Wheelchair Use for an Adult Population: A 

systematic Review 

5.1. Introduction 

This thesis has so far explored the contextual background of this project and the methods 

used in this study. The systematic review is the first study in this thesis and serves to provide 

a summary of the research conducted into the factors that affect the use of powered 

wheelchair technology. This purpose of this study within the wider thesis was to inform the 

development of the wider grounded theory aims and inform the researcher of the methods 

used in the literature. This chapter therefore presents a systematic review of powered 

wheelchair use in an adult population.  

5.2 Background 

The policy and politics around disability have previously been discussed in the 

introduction to this thesis. However, the statistics around global disability prevalence have 

not yet been addressed. Overall, the statistics show that global disability prevalence is 

steadily increasing, it is estimated that more than one billion people in the world live with 

some form of disability (Salatino, Andrich, Converti &Saruggia, 2016). Within the U.K alone 

there are over 11 million people with a limiting long-term illness, or disability (Office for 

National Statistics, 2018). These statistics also indicate that the prevalence of physical 

disability also rises with age. For instance, around 6% of children are disabled, compared to 

16% of working age adults and 45% of adults over State Pension age (Office for National 

Statistics, 2018). Disability is therefore heavily prevalent in the U.K. One interpretation of 

these statistics is that disability inevitably affects everyone (Emerson, Fortune, Llewellyn & 

Stancliffe, 2021). This could be personal disability due to accident, age, or developmental 

condition, or through a family member or friend.  
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Specifically, problems with mobility and ambulation are one of the most commonly 

reported disabilities in the U.K (GOV.UK, 2019). For instance, in 2020 approximately 40 

percent of working age adults reported a mobility impairment, this share increased to 67 

percent in adults who were at the state pension age (Stewart, 2020). Further, mobility and 

ambulation are pivotal prerequisites for engaging in daily activities and occupation 

(Pettersson, Iwarsson, Brandt, Norin & Lexell, 2014). In a 2021 study exploring the 

relationship between mobility impairment and access to life opportunities in the U.K, Jones 

and Saloniki (2021) reported that individuals with a mobility impairment, despite increased 

political movement, still face participation restrictions in life situations, such as in work or 

daily activity.  

Technology is playing an increasing role in supporting individuals with a disability, e.g. 

facilitating communication (e.g. communication aids), personal independence (e.g. 

environmental control units) and mobility (e.g. powered wheelchairs) (Widehammar, 

Lidström & Hermansson, 2019). The term Assistive Technology is often used to describe 

products or systems that support and assist individuals with disabilities or restricted mobility 

to perform functions that might otherwise be difficult or impossible (Medicines & Healthcare 

Products Regulatory Agency, 2019). Assistive technologies have the potential to partially or 

completely mitigate and manage the impact of disabilities (Hammel, Southall, Finlayson, 

Kashindi & Fok, 2013). According to the UN Convention on the Rights of Persons with 

Disabilities (United Nations; 2006), people with functional impairments should have the 

opportunity to experience personal autonomy, live independent lives, and to participate fully 

in all aspects of life on an equal basis with others. Assistive Technology can play an 

important role in reaching this goal in everyday life.  

Of specific interest in this study, powered mobility can provide a viable and valuable 

solution to individuals varying group of individuals in terms of age, disability, and 
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circumstance. As previously stated in the introduction chapter, a powered mobility solution 

can be divided into different types: a powered wheelchair, and a powered scooter (Smith, 

Sakakibara, Miller & William, 2016). A powered wheelchair is operated by a joystick or 

other switches, and can be used both indoors and outdoors, while a power scooter is operated 

by handlebars and is primarily used outdoors (Gov.UK, Mobility-scooters-and-powered-

wheelchairs-rules, accessed March 2021). In the U.K there are different ways to obtain a 

powered wheelchair including private funding, third sector contribution or National Health 

Service (NHS) provision (Bray, Noyes, Edwards & Harris, 2014). Commonly, powered 

wheelchairs are prescribed in the U.K by the NHS. The prescription process involves a 

detailed assessment of the user’s environment and clinical needs (Gillham, Pepper, Kelly & 

Howells, 2019). In 1996, the U.K government introduced a scheme for the provision of 

electric powered indoor/outdoor wheelchairs (EPIOCs) for those with the most severe 

disabilities, and who were able to use them outdoors independently (Richardson & Frank, 

2009) (See chapter 1.3 for a full description of powered wheelchair provision in the U.K).  

Comprising numerous technical components including: a motor, controls system, 

associated seating function, base and batteries, a powered wheelchair is classified as a DVLA 

class 2 or 3 vehicle 1.  In U.K powered wheelchairs are still referred to as 'invalid carriages'.  

There are three types of 'invalid carriage' defined in 'The Use of Invalid Carriages on 

Highways Regulations 1988': Class 1 consists of manual wheelchairs, i.e. self-propelled or 

attendant-propelled, not electrically powered; Class 2 refers to powered wheelchairs and 

mobility scooters, intended for footpath or pavement use only with a maximum speed limit of 

4 mph; Class 3 includes powered wheelchairs and mobility scooters, for use on the road, with 

 
1 ₁. In the U.K mobility scooters and powered wheelchairs come in 2 categories:  
‘class 2 invalid carriages’ - these cannot be used on the road (except where there is not a pavement) and have 
a maximum speed of 4mph 
‘class 3 invalid carriages’ - these can be used on the road, and have a maximum speed of 4mph off the road, 
and 8mph on the road 

https://www.gov.uk/mobility-scooters-and-powered-wheelchairs-rules
https://www.gov.uk/mobility-scooters-and-powered-wheelchairs-rules
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a maximum speed limit of 8 mph but with the facility to travel at 4 mph on a footpath or 

pavement. Powered wheelchairs are essentially complex pieces of technology requiring 

cognitive awareness and dexterity to effectively and safely operate them (Chen & Chou, 

2011). However, powered wheelchairs have been shown to improve activity, participation, 

user satisfaction and quality of life (Salminen, Brandt, Samuelsson, Toytari & Malmivaara, 

2009).  

Many positive outcomes have been documented for individuals who use powered 

wheelchairs, for instance they can reduce the impact of disability (Brandt, Iwarsson & Stahle, 

2004), and contribute to enhancing and maintaining dignity (May & Rugg, 2010). Likewise, 

powered wheelchairs have the potential to promote independence, improve wellbeing and 

remove barriers from everyday life (Samuelsson & Wressle, 2014; Guyot., Kokosy, Lenne, 

Malapel, & Donzé, 2013). However, the literature shows that many persons with disabilities 

can initially be reluctant to use powered wheelchair solutions (Gardner & Gronfein, 2016).  

The rejection, misuse or damage of a wheelchair can result in a high financial cost to the 

local healthcare system (Dolan, Bolton, & Henderson, 2019). Likewise, there can be a high 

personal cost to the user, leading to a deterioration in condition and loss of independence 

(Worobey, Oyster, Pearlman, Gebrosky, & Boninger, 2014). Additionally, applied research 

into powered wheelchair use indicates end user noncompliance with prescribed functions and 

manufacturer directions could incur personal consequences for the end user including 

unnecessary faults and breakages and poorer physical health (Scherer, Jutai, Fuhrer, Demers, 

& Deruyter, 2007). Therefore, when matching individuals with appropriate assistive 

technologies, it is important to understand the complexity of factors that must be optimized to 

enhance their performance and satisfaction, since these can influence its abandonment or 

underuse (Cowan &Turner-Smith, 1999). Selecting, designing, or modifying the correct 

assistive device for an individual are complex but necessary elements for maximizing 
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function among users of assistive products and technologies (Gardner & Gronfrein, 2016; 

Bowers  , Morgan, Abbott, Fishleigh, Cousins & Taylor, 2020).  

Thus, given the potential positive impact of a powered wheelchair but also the associated 

loss of outcomes when not used or not used in compliance with clinical guidelines, it is 

essential to understand the factors that affect powered wheelchair use.  

5.3 Why Conduct a Systematic Review? 

Given the number of factors documented in the literature to affect powered wheelchair 

use, including psychological, individual, technological and environmental factors (Bowers et 

al, 2020), there is a need to identify and collate studies relating to powered wheelchair use to 

bring together evidence across disciplines. For instance, as outlined in the introduction 

chapter of this thesis, theoretical models can potentially contribute to understanding powered 

wheelchair use. While models are useful for providing a theoretical framework, further 

studies are needed to evidence the applicability of these models and collate the available 

evidence. This review therefore aims to systematically review existing literature relating to 

factors affecting powered wheelchair use for an adult disabled population. This will provide 

information that could influence practice and present a base for future research enquiry. 

Likewise, powered wheelchairs can have a range of positive impacts on the lives and health 

of people with disabilities (May & Rugg, 2010). To promote effective and equitable 

wheelchair services both in the UK and globally, better understanding of factors that affect 

their use are needed. The development of a conceptual framework from synthesised evidence 

could be used to guide wheelchair service development in an evidence-based manner. No 

existing systematic reviews which address these issues were found prior to conducting this 

review.  
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 5.4 Systematic Review Objectives and Aims  

The overarching aim was to explore current factors affecting the use of a powered 

wheelchair for an adult person a with a disability; to develop a conceptual framework to 

inform future research and wheelchair service development in the UK. Within the wider 

thesis, there was the expectation that the findings from the review would inform the 

development of the subsequent studies in this project. Three objectives were developed to 

direct searching, management, and interpretation of studies:  

• To identify and present all studies that explore or document factors that affect the 

use of powered wheelchairs for adults with a disability.  

• To better understand all stakeholder perspectives including service user and 

professional perspectives regarding wheelchairs for adult persons with a disability.   

• To draw conclusions about the current state of enquiry into factors that affect 

powered wheelchair use.  

5.5 Systematic Review Methods. 

5.5.a. Planning the review. 

To determine the most appropriate search strategy, an initial scoping search of the 

literature was conducted. That the researcher could find, there is no one agreed upon 

definition for scoping searches, but there has been some effort among researchers to seek 

clarification (Levac, Colquhoun, O’Brien (2010). However, the Arksey and O’Malley (2005) 

definition and process of “scoping search” was applied to this systematic review.  

Arskey and O’Malley (2005) outlined several stages to a scoping search mainly with the 

objective of identifying the research question, which is generally broad in nature and 

beginning to dentifying relevant studies. Also, the establishment of inclusion/exclusion 

criteria, based on familiarity with the literature (Arskey & O’Malley, 2005). Within this study 
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the aim of the scoping search was to identify the most appropriate search terms, determine the 

resources to be searched (including databases and specific journals) and to refine the criteria 

for inclusion/exclusion of studies in the review. The scoping review revealed that 

terminology is rarely used consistently within the literature due to the multidisciplinary and 

international scope of the review subject. Synonyms for powered wheelchair were identified 

in the literature. Abbreviations are also commonly used extending the terminology pool 

further. This resulted in a long list of search term combinations included in this systematic 

review.  

Table 3  Systematic review included search terms 

 

5.5.b. Search strategy and resources searched. 

As is common practice the search was conducted by two independent researchers with 

search results being compared at every stage; title screening and abstract screening and full 

text screening (Petticrew & Roberts, 2008). This was done to maximise the amount of studies 

identified for inclusion in the review. The inclusion and exclusion of studies was discussed 

between the searchers at every stage for each database search. Whether studies were included 

or excluded was dependent on their compliance with the inclusion and exclusion criteria.  

Search terms Included 

Population  “Adult services” OR “adult” OR “person” OR “disabled person” OR 

“disabled adult” OR “disabled person” OR “older adult”  

 

Intervention  “powered wheelchair” OR “mobility technology” OR “mobility aid” OR 

“electric wheelchair” OR “powered mobility” OR “Electric-powered 

Indoor outdoor” OR “wheelchair service” OR “motorised” OR “mobility 

training” OR “EPIOCs” 

 

Outcome 

measures  

 

 

“Barriers” OR “challenges” OR “limitations” OR “limiting factors” OR 

“criticism” OR “critique” OR “response” OR “comment” OR “report” 

OR “negatives”  

 

“Facilitating factors” OR “facilitators” OR “positives” OR “factors” OR 

“opinion” OR “feedback” OR “usability”  
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Further, due to the multidisciplinary nature of the field investigated (Assistive 

Technology, Psychology, Occupational Therapy, human factors and physical disability), 

searches were conducted through a range of databases. The relevant databases identified in 

the scoping review were: MEDLINE, PsycInfo  PsychArticles, Academic Search Complete, 

PubMED. After studies had been identified, their references and articles citing that research 

were also checked to see if any further studies qualified for inclusion in this review. Two 

searches were conducted on each database, one including barriers and synonyms and the 

other search containing facilitators and associated synonyms. This was to prevent the positive 

and negative phases cancelling each other out in a Boolean phrase search. An example search 

is featured below.   

Table 4 Boolean search phrases for systematic review 

Barriers search  Facilitators search  

( “Adult services” OR “adult” OR “person” 

OR “disabled person” OR “disabled adult” 

OR “disabled person” OR “older adult” ) 

AND ( “powered wheelchair” OR “mobility 

technology” “Electric-powered Indoor 

outdoor” OR “mobility aid” OR “electric 

wheelchair” OR “powered mobility” OR 

“wheelchair service” OR “motorised” OR 

“mobility training” OR “EPIOC” ) AND ( 

“Barriers” OR “challenges” OR 

“limitations” OR “limiting factors” OR 

“criticism” OR “critique” OR “response” 

OR “comment” OR “report” OR 

“negatives” ) Apply equivalent subjects 

( “Adult services” OR “adult” OR “person” 

OR “disabled person” OR “disabled adult” 

OR “disabled person” OR “older adult” ) 

AND ( “powered wheelchair” OR “mobility 

technology” OR “Electric-powered Indoor 

outdoor” OR “mobility aid” OR “electric 

wheelchair” OR “powered mobility” OR 

“wheelchair service” OR “motorised” OR 

“mobility training” OR “EPIOC” ) AND 

“Facilitating factors” OR “facilitators” OR 

“positives” OR “factors” OR “opinion” OR 

“feedback” OR “usability”) Apply 

equivalent subjects 

 

Example search from PubMED  

 

Inclusion and exclusion criteria were used to refine searches. As wheelchair interventions 

have developed significantly in recent decades it was deemed appropriate to restrict the 

intervention, opinion and economic literature searches to the last 17years (1997 to 2020). 

Reference list and hand-searching supplemented electronic searching. As suggested by 



LINX TECHNOLOGY ENGAGEMENT                                                                                          89 

 

Petticrew and Roberts (2008), grey literature was also included to limit publication bias. Only 

studies written or translated into English (UK and international) where full text was available 

were considered for inclusion in the review.  

5.5.c. Types of studies included and excluded.  

 Types of participants.  

Only adult users of powered wheelchairs age 18 or older were included in this review. 

Child and adolescent wheelchair users were not included for several reasons. Firstly, Bray, 

Noyes, Edwards and Harris (2014) conducted a review of wheelchair services for children 

and young people in the U.K. As the structure, funding and stakeholders between adult and 

child services differ in the U.K (Bray et al, 2014), an adult and child powered wheelchair 

experience in terms of wheelchair prescription and adoption may differ. Therefore, this 

review focused on factors affecting powered wheelchair use for an adult population.  

Further, individuals with any disability, provided they were a powered wheelchair user, 

were included in the review. Within the literature, studies tended to either explore the use of 

powered wheelchairs associated with a specific disability, for instance; multiple sclerosis 

(Lezzoni, Rao & Kinkel, 2009) and stroke (Pettersson, Tornquist & Ahlstrom, 2006) or 

considered a wide range of disabilities to explore powered wheelchair use in a general 

context as opposed to disability specific conditions. Studies adopting either stance to explore 

powered wheelchair use and therefore, involving any classification of disability were 

included in the review. Studies involving any experience level of powered wheelchair use, 

often recorded as duration of powered wheelchair use in months or years, were also included 

in the review.  

There is a multi-stakeholder dynamic behind powered wheelchair provision, maintenance 

and use.  This comprises clinicians, family, end users and industry. Therefore, studies relating 
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to the experience of any stakeholder in adult wheelchair provision and use were included in 

the review.  This ensure all perspectives were included (Hammel et al, 2013). However, there 

is limited information on the classification of powered wheelchair stakeholder groups in the 

literature (Guyot, Kokosy, Lenne, Malapel & Donzé, 2013). Hammel et al (2013) sets out 

stakeholder groups as “users” comprised of family, caregivers and users of powered 

wheelchairs and “delivering powered wheelchair services” composed of therapists, vendors 

and funders. For the purpose of this review, all stakeholder perspectives were included.  

Types of intervention.  

In the U.K, a powered wheelchair is described as DVLA class 2 vehicle comprising 

numerous technical components including: a motor, controls system, associated seating 

function, base and batteries. Any other mobility devices or assistive technologies were 

excluded from the review. While some mobility solutions have characteristics in common 

with powered wheelchairs, such as power attachments and chassis base, the process of 

acquisition varies between types of technology (e.g. scooter and powered wheelchair). 

Therefore, factors affecting the use of the technology could differ. Consequently, only 

powered wheelchairs were included in this review. Any type of powered wheelchair was also 

included in this review; indoor, outdoor and indoor/outdoor (EPIOCs), front wheel-drive or 

mid-wheel drive. 

Concerning acquisition or provision pathway, within the U.K there are multiple pathways 

to owning and using a powered wheelchair (Simpson, 2005) and different pathways might 

apply in other countries. Therefore, all user pathways were included in the review. For 

instance; studies including participants who obtained a powered wheelchair privately, 

through the NHS or third sector were included in the review.  
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Types of setting.  

This review did not exclude studies based on setting. For instance, studies conducted with 

in-home, community, work, outdoors, primary care, outpatient and inpatient populations were 

included in this review.  

Types of studies.  

To be included, studies had to: be peer-reviewed articles (quantitative, qualitative, or 

mixed methods) written in English; include participants 18 years of age and older who were 

users of a powered wheelchair, there was no maximum age for inclusion. Studies were 

excluded if they included individuals who used other forms of Assistive Technology e.g., 

scooter, walker, cane, and crutches or were systematic reviews or policy and program 

evaluations. Prospective studies or those which did not report on factors affecting powered 

wheelchair use were also excluded from the review.  

5.5.d. Data Extraction and management. 

To standardise and facilitate data extraction, the following information was extracted from 

each included study: First author, year of publication, location, study design, participant 

characteristics (age, gender, disability), details of aims, outcomes and conclusions. To 

facilitate the searching process, the researcher set up individual accounts on database sites 

(where available) in order to save searches, keep a record of searches and also activate search 

alerts. Databases were searched in a three-month period between December 2020-March 

2021.  

5.5.e. Data synthesis and conceptual mapping.  

A narrative synthesis of the results was then constructed according to Noyes, Booth, 

Moore, Flemming,Tunçalp & Shakibazadeh (2019). Key results were contrasted across all 

included studies using a thematic approach. A conceptual map of reported factors affecting 
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the usability of a powered wheelchair was then constructed. The conceptual map follows the 

framework established by Popay, Roberts, Sowden, Petticrew, Arai, Rodgers, Britten, Roen 

& Duffy (2006).  

5.6 Systematic Review Results 

A total of 491 studies were identified using equivalent search terms across databases. 

Titles and abstracts were screened for eligibility in the present review. Any studies that 

appeared relevant were pulled for a full text review. This screening process was repeated a 

second time on all searches to ensure that all eligible articles were identified. References of 

identified studies were then checked to identify any further relevant studies. A total of 14 

studies were included at full text stage.  

The review sought to identify and examine factors that affected powered wheelchair 

usability in an adult population. A total of 14 studies were identified for inclusion in this 

review. Most utilised a qualitative methodology; only 28.6% utilised a quantitative 

methodology (4/14). Many of the qualitative studies had similar aims in terms of exploring 

power wheelchair user perspectives. For instance, aims and outcomes included powered 

wheelchair usefulness, effectiveness, economic impact, driving challenges from the 

perspective of the user, power wheelchair influence on daily occupation, user power chair 

satisfaction, mobility choices of the user and rate of day to day power chair use. While many 

of the studies did not directly explore factors affecting usability of a powered wheelchair for 

adults, many relevant factors were extracted. All included studies were published between 

2000-2020 and were conducted in various countries including North America, Canada, 

Sweden, Denmark, United Kingdom (U.K) and Italy.  
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5.6.a. Participants included in the Review.  

 Participant age.  

Included studies featured participants across diverse age groups. Salantino et al (2016), for 

instance included participants with a range of 20-80+ years. Likewise, Torkia et al (2015) 

included 12 participants with an age range of 20-90+ years. Rossen et al (2012), also 

conducted a qualitative study with 9 participants with an age range of 35-77. Finally, Evans 

Figure 1 Systematic Review PRISMA Flow Chart 
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(2000), had a similar number of participants with a similar age range; mean age 55.5, range 

39-77. However, some included studies had a greater number of older adult participants. For 

instance, Evans’ (2007) participants had an age range of 60-81. Mortensen (2017), also 

included older adult participants.  

 Participant Disability  

Participant disability diagnosis differed across and within included studies. Many studies 

did not report the details of participants specific conditions. However, where reported, 

participants in included studies had a range of congenital and neurological conditions. For 

instance, participants in the review included people diagnosed with cerebral palsy, 

osteoarthritis, multiple sclerosis, stroke, rheumatic and connective tissue diseases, spinal 

muscular atrophy, muscular dystrophy, spina bifida, leg amputation, myelopathy and spinal 

cord injury,  

Length of wheelchair use and powered wheelchair use experience. 

Length of wheelchair use was inconsistently reported across the included studies. Some 

studies reported how long the participant spent in a wheelchair every day/week. Other studies 

reported how long an individual had been prescribed and subsequently used a powered 

wheelchair. Both measurements of length of wheelchair use were used to establish an 

individual wheelchair users experience. Many of the included studies did not document 

length of wheelchair use.  

 Included Settings. 

All of the included studies were conducted in a home and community setting. Many of the 

included studies included participants using indoor/outdoor powered wheelchairs (EPOICs). 

Therefore, both indoor and outdoor settings, including home, organisational and public 

environments, were included in this review.  
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Included Methods 

The methods employed by the included studies ranged, with both qualitative and 

quantitative studies meeting the criteria for inclusion in the review. Out of the 14 studies 

included in the review, four  utilised a quantitative methodology and one  used mixed 

methods approaches (Brandt, 2000). Salentino et al (2016) used various scales to determine 

powered wheelchair use, usefulness and effectiveness. Specifically, they used the QUEST 

(Quebec User Evaluation of Satisfaction with Assistive Technology), PIADS, (Psychosocial 

Impact of Assistive Technology Scale), FABS/M (Facilitators and Barriers Survey/mobility) 

and Siva Cost analysis instrument. In contrast, Pettersson et al (2006), utilised a pre and post 

assessment design and baseline and follow up to assess powered wheelchair impact on 

activity participation. However, they used a number of scales including Individually 

Prioritised Problem Assessment (IPPA) and World Health Organisation Disability 

Assessment Schedule (WHODAS II). The number of quantitative scales used in the literature 

to explore powered wheelchair use perhaps indicates the lack of standardisation around the 

scales and outcomes used to investigate powered wheelchair use from a psychological 

perspective. Similarly, the methods and objectives within the qualitative studies also varied.   

Nine studies utilised a qualitative methodology. Methods of analysis differed between 

studies. For instance, Torkia et al (2015) aimed to capture the nature and context of powered 

wheelchair driving challenges and applied content analysis to analyse participant responses. 

Likewise, Rossen et al (2012) aimed to explore powered wheelchair users experience of 

everyday life and how their powered wheelchair influences their daily occupation. Rossen et 

al (2012) utilised thematic analysis to analyse participant responses. Evans (2000) also had a 

similar aim, to understand the effect powered wheelchairs have on the users. However, this 

study used a constant comparison induction approach. Further, Stenberg et alet al (2016) 

utilised a Grounded Theory methodology. Lastly, Arthanat (2009) employed descriptive 
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analysis. Other qualitative methodologies utilised by studies in the review included; 

qualitative framework approaches (Evans,  Neophytou, De Souza, L & Frank, 2007 ; 

Mortenson, 2015). The variation of analytic methods perhaps demonstrate the challenges of 

how to best evaluate which wheelchair and seating components best meet an individual’s 

needs. Further, there appears to be a funding analysis component to evidence of outcomes. 

Therefore, measurement upon prescription of a wheelchair or its components is essential to 

demonstrate the efficacy of intervention. 
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Table 5 Systematic review table of included studies characteristics 

First Author/ 

year/ location  

Design/participants PWC (powered 

wheelchair) 

characteristics  

 

Outcome measure  Results  Methodological 

quality  

SQAC score 

1. Arthanat 

et al 

2009            

USA 

Descriptive Analysis  

 

Participants (N=70) 

were PWC users 

between the ages of 

18-65.  

Participants were 

male N=40%) and 

female (N=60%).  

 

Participants who 

used their 

wheelchair in the 

community and 

outdoors were 

included. 

Individuals in 

homes and 

institutions were 

excluded from the 

study. 

 

The usability scale 

for assistive 

technology: 

Wheeled mobility.  

Descriptive analysis of the data 

revealed usability issues with 

the use of power wheelchairs 

in all contexts. Users 

confronted far more significant 

issues within the community 

and 

outdoor environment compared 

with those at home and in the 

workplace. 

SQAC score: 18/22 

(x3 N/A items)  

2. Cullen et 

al  2008 

U.K 

Prospective follow 

up study.  

 

Participants were 

adult (27+) PWC 

users (N=103). 

There were a mix of 

males (55%) and 

females (45%). 

PWC users from 

powered 

wheelchair 

assessment clinics.  

 

Indoor PWC (33%) 

Outdoor PWC 

(67%) 

 

Main outcome 

measures: rate of 

day- to-day PWC 

use and users’ 

perception of how 

well the PWC 

allowed them to 

perform functional 

tasks.  

This study concluded that 

indoor powered wheelchair use 

was predicted by verbal recall 

and other cognitive factors 

including figure copying and 

global cognition. Participants 

in this study also reported that 

the PWC met their functional 

needs.   

SQAC Score: 19/22 

(x3 N/A items)  

Further comments:  

All participants were 

recruited from a single 

centreand there was a 

small sample size. 
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3. Pettersson 

et al 2006 

Sweden 

Pre and post 

assessment design 

using Wilcoxon 

signed ranks test.  

 

Participants were 32 

adults (43+) with 

stroke using PWC. 

There were a mix of 

males (69%) and 

females (31%). 

Outdoor PWC 

users  

This study used 

several outcome 

measures.  

 

Study specific 

questions (13 

items) based on 

PIADS 

(Psychosocial 

Impact of Assistive 

Devices Scale).  

Checklist of life 

events (17 items) 

 

Individually 

prioritized problem 

assessment (IPPA) 

 

The World Health 

Organization 

Disability 

Assessment 

Schedule II 

(WHODASII).  

 

Wilcoxon signed 

ranks test was used 

to determine 

This study reported that a 

powered wheelchair enabled 

most participants activity. 

Participation problems were 

solved by the provision and use 

of a powered wheelchair 

between baseline and follow 

up.  

Other main results of the study 

were documented in line with 

study outcome measures. 

Within these measures barriers 

and facilitating factors for 

PWC use was also reported.  

 

Life events were reported as 

barriers including; lack of care 

staff to help transfer, effects of 

an operation an becoming 

healthier.  

 

The IPPA showed that all 

participants experienced a 

positive outcome associated 

with PWC use. Within the 

IPPA participants also reported 

a number of barriers including 

difficulties with self-care, 

SQAC Score: 19/22 

(x3 N/A items).  
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significant changes 

between baseline 

and follow-up.  

domestic life, environmental 

navigation and interpersonal 

interactions and relationships.  

 

Regarding the WHODAS all 

participants reported 

difficulties at baseline and 

follow up in getting around and 

participation in society.  

 

 

4. Salatino et 

al 2016 

Italy  

Observational study 

utilizing surveys.  

 

Participants were 

adult (+20) PWC 

users (n=79). Mix of 

males (N=49) and 

females (N=30).  

PWC prescribed 

obtained from 

regional health 

service.  

QUEST  

(Quebec User 

Evaluation of 

Satisfaction with 

Assistive 

Technology)  

 

PIADS  

(Psychosocial 

Impact of Assistive 

Devices Scale) 

 

FABS/M  

(Facilitators and 

Barriers Survey 

Mobility)  

 

The results of this study 

indicated positive outcomes of 

wheelchair use especially 

regarding user satisfaction and 

psychosocial impact. Several 

barriers and facilitating factors 

for powered wheelchair use 

were also reported.  

Barriers to powered wheelchair 

use included, home 

characteristics (e.g. stairs, 

carpets, doors), climatic 

factors, crowded situations and 

transportation.  

Reported facilitators included 

having a support network, 

SQAC Score: 21/22 

(x3 N/A items).  
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SCAI  

(Siva Cost 

Analysis 

Instrument).  

 

 

familiar public spaces and use 

of seating positioning systems.  

Mixed methods      SQAC/CASP 

comments  

5. Brandt et 

al 

2004 

Denmark  

Cross sectional 

interview study.  

Wilcoxon’s signed 

rank test.  

 

Participants were 

(N=111) powered 

wheelchair users 

over 65 years of age. 

The mean age of 

participants was 

77years (median 76, 

range 65-92 years). 

33% of participants 

were male.  

Experienced 

powered 

wheelchair users. 

On average the 

users had used a 

wheelchair for 4.5 

years (Range 1-

22years).  

The study-specific 

questionnaire used 

in the interviews 

was a structured 

questionnaire 

constructed on 

basis of the aims of 

the study. It aimed 

to collate practical 

experiences of 

participants.  

 

A  Wilcoxon’s 

signed rank test 

was used to 

analyse differences 

between frequency 

of use in the 

summer and 

winter.  

The results of this study 

indicated that nearly all 

participants regarded their 

powered wheelchair as very 

important or somewhat 

important.  A large proportion 

of participants also stated that 

the powered wheelchair gave 

them freedom to get about 

independently, some partly 

agreed and only few disagreed 

. 

However, participants over 76 

years of age were more likely 

to report that they did not think 

that the powered wheelchair 

could be used for prioritized 

activities. 

Likewise, the users’ physical 

abilities had some impact: 

SQAC Score: 19/22 

(x3 N/A items). 

CASP Comments: 

there were clear aims 

stated and the 

methodological 

choices were 

systematic and clearly 

explained.  

Ethical approval was 

obtained and 

associated with 

relevant institutions. 

However there was 

limited evidenced 

researcher reflexivity.  
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when the users could not 

transfer without assistance or 

to walk at all, the 

risk that they would not think 

that they could use the 

wheelchair 

for prioritized activities was 

much increased. 

Qualitative       

6. Bowers et 

al   

2020 

U.K 

Phenomenological 

approach using semi 

structured 

interviews. Theory 

led latent thematic 

analysis.   

 

Participants were 15 

British powered 

wheelchair users 

(N=7 males and 8 

females; mean age = 

54 years and SD of 

age = 18.17) 

Participants were  

PWC users with a 

range of NHS 

clinically 

prescribed 

Assistive 

Technology/seating 

functions. In this 

study no 

restrictions were 

placed on the age 

and gender of the 

participants, nor on 

the condition that 

underpinned their 

powered 

wheelchair use. 

 

Semi structured 

interviews were 

conducted using a 

pre-designed 

interview 

framework 

consisting of 

several categories; 

demographic 

information, 

knowledge of 

wheelchair 

features, barriers 

and facilitators, 

motivation and 

understanding 

benefits and 

support.  

Explaining why participants 

engaged with the functions on 

their powered wheelchairs, this 

study found three central 

themes: clinical benefits and 

functional alternatives, 

expectations vs reality and the 

impact of other people.  

The study also reported a 

diversity in the perceptions that 

users had of their equipment. 

For instance,  positive views of 

features were linked to users’ 

experience of functional 

benefits and matches between 

equipment and prior 

expectations.  

SQAC Score: 19/20 

 

CASP comments:  

 

There was a clear 

statement of the aims 

within the research 

and the method was 

supported by reference 

to and use of robust 

theoretical framework 

with justification for 

that chosen 

framework.  

The data collection 

procedures were also 

explicitly described. 

However, there was 
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little reference to 

researcher reflexivity.  

The study did link its 

findings and draw 

conclusions to inform 

current practice and 

made useful 

suggestions for future 

research.  

 

7. Evans  

2000 

U.K 

Constant 

comparative 

induction approach.  

 

Participants (N=8)  

were adult powered 

wheelchair users 

between the ages of 

39-76. Participants 

were a mix of male 

(50%) and female 

(50%)  

Experienced 

EPOIC users 

(prescribed EPIOC 

for over 6 months).   

Semi structured 

interviews were 

conducted using an 

interview guideline 

to understand the 

effect PWC’s have 

on the users 

occupation.  

Results indicated that power 

wheelchair use provided a 

greater opportunity to 

participate in and control 

occupation and negative 

feelings prior to acquisition 

changed to positive feelings 

about themselves.  

However, the study also 

reported several facilitators to 

powered wheelchair use 

including; sense of purpose and 

less guilt and dependence.  

 

SQAC Score: 18/20 

 

CASP Comments: 

clear aims were stated 

and the 

methodological 

choices were 

systematic and clearly 

explained. Ethical 

approval was obtained 

and associated with 

relevant institutions. 

However, little 

researcher reflexivity 

was evident with no 

reference to the 

relationship between 
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participants and the 

researcher.  

 

8. Evans et al  

2007  

U.K 

Qualitive framework 

approach.  

 

Participants were 

(N=17) adult 

powered wheelchair 

users between the 

age of 60 and 81. 

53% were male and 

47% were female.  

 

EPIOC users in 

home environment.  

Semi structured 

telephone 

interviews were 

conducted to 

examine older 

EPIOC’s user 

satisfaction with 

their chair and 

service providers.  

Participants reported a variety 

of EPIOC uses, including 

shopping and some social 

contact. Moderate satisfaction 

with the chair was reported. 

Use was compromised by 

indoor and outdoor 

environmental barriers; and the 

chair not meeting 

users’ needs. Accidents were 

rare, but many users still 

experienced insecurity in the 

chair. High levels of 

satisfaction with the 

service were reported, although 

concern was expressed over 

length of waiting times. 

 

SQAC Score: 14/20 

 

CASP comments:  

The aims of the 

research were clearly 

stated. However, the 

justification for the 

chosen method was 

lacking and there was 

no evidence of 

considering other 

methods. It was also 

unclear whether the 

researcher adopted a 

theoretical 

positioning. 

Additionally, there 

was limited evidence 

of researcher 

reflexivity and 

consideration of bias. 

Lastly, although the 

report mentioned 

gaining ethical 

approval it was 
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unclear if informed 

consent, 

confidentiality or the 

effects of the study on 

participants had been 

considered.  

 

9. Gillen  

2002 

USA 

Case Report  One participant, 

40-year-old male 

with multiple 

sclerosis and 

ataxia.  

EPIOC user for 6 

years.  

 

This case report 

summarizes the 

evaluation and 

treatment used to 

provide 

occupational 

therapy services to 

a man living 

with multiple 

sclerosis.  

The focus of this 

case study was on 

improving the 

client’s ability to 

use powered 

mobility to access 

the community 

despite severe 

ataxia.  

A task-oriented approach was 

used as a frame of reference to 

guide the evaluation and 

intervention process. 

The primary goals of 

intervention were to control the 

degrees of freedom required 

for task participation and 

simultaneously increase 

postural stability, resulting in 

independent control of a power 

wheelchair. A combination of 

occupational therapy 

interventions is illustrated, 

including assistive technology, 

positioning, orthotic 

prescription, and adaptation of 

movement patterns. 

 

SQAC Score: 14/20 

 

CASP comments:  

 

The aims of the 

research were clearly 

stated. However, the 

justification for the 

chosen method was 

lacking there was no 

evidence of 

considering other 

methods. It was also 

unclear whether the 

researcher adopted a 

theoretical 

positioning. 

Additionally, there 

was limited evidence 

of researcher 



LINX TECHNOLOGY ENGAGEMENT                                                                                          105 

 

reflexivity and 

consideration of bias. 

 

10. Mortenson 

et alet al  

2015 

Canada  

Interpretive 

description  

Bourdieu’s 

theoretical 

constructs.  

 

Participants included 

13 older adult (50+) 

EPIOC users. Of the 

participants, 46% 

were female and 

54% were male.  

 

 

EPIOC users  Open ended semi 

structured 

interviews were 

conducted with the 

aim of 

understanding the 

mobility choices of 

community-

dwelling, power 

wheelchair users 

The results indicated that three 

main styles of power 

wheelchair use: reluctant use, 

strategic use, and essential use.  

Findings highlight the need to 

alter the power relationship 

that exists between prescribers 

and device users and to effect 

policy changes that enable 

people with physical 

impairments to make as wide a 

range of mobility choices as 

possible. 

The results also noted several 

barriers and facilitating factors 

to powered wheelchair use. 

Barriers included climactic 

factors such as weather, 

environmental factors such as 

curbs and identity issues such 

as feeling more disabled. 

Facilitators to powered 

wheelchair use included 

personalization and adapting to 

the wheelchair.  

SQAC Score: 19/20 

 

CASP comments:  

 

There was a clear 

statement of the aims 

within the research 

and the method was 

supported by a robust 

theoretical framework 

with justification for 

that chosen 

framework.  

The data collection 

procedures were also 

explicitly described. 

However, while there 

was reference to 

researcher reflexivity 

there was no reference 

to data saturation or 

how it was achieved. 

Likewise, while the 

researcher and 

participant 
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 relationship and the 

impact of the study 

was explored there 

was no reference to 

informed consent 

procedures or 

confidentiality.  

The study did link its 

findings and draw 

conclusions to inform 

current practice and 

made useful 

suggestions for future 

research.  

 

11. Mortenson 

et al& Miller  

2008 

Canada 

Continuous Analysis 

 

There were 34 

participants from 

across wheelchair 

provision 

stakeholder groups, 

including 13 

wheelchair 

prescribers, 14 

wheelchair users, 

and 7 wheelchair 

PWC users across 

facility, community 

and home settings. 

Semi structured 

interviews 

explored the 

intricacies of the 

procurement 

process from the 

perspectives of 

clients and 

therapists.  

The results of this study 

documented five main themes.  

1) “Who decides?” 

described varying 

degrees of client 

involvement in the 

procurement process. 

2) “Expert 

knowledge” reflected 

the expert knowledge 

that all parties 

possessed.  

SQAC Score 18/20 

 

CASP Comments:  

 

There was a clear 

statement of aims and 

the research rationale 

was well established 

with reference to a 

theoretical positioning 

underpinning the 

research. There was 

also a triangulation of 
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associates (family 

members and 

caregivers).  

 

Wheelchair 

prescribers included 

1 male and 12 

female.  

 

Wheelchair users 

included 7 male and 

7 female across 

facility, community 

and home settings.  

Wheelchair 

associates included 

spouses, parents, 

professional care 

givers and one 

designer. Gender of 

this group was not 

recorded. Years of 

experience ranged 

from 2-26 years.  

  

3) “Form versus 

function” captured the 

primary and, at times, 

conflicting outcomes 

that participants wanted 

to achieve.  

4) “Fitting in” 

depicted the 

environmental factors 

that affected wheelchair 

procurement.  

5) “(Re)solutions” 

illustrated strategies 

that participants felt 

improved the process. 

 

Barriers to powered wheelchair 

use therefore included; conflict 

between client and therapist, 

accessibility, stigma and 

funding.  

 

Facilitating factors included 

collaboration of stakeholders 

and a wheelchair trial.  

data collection 

methods to ensure 

trustworthiness and 

credibility. However, 

there was no reference 

to researcher 

consideration of bias 

and the researcher and 

participant 

relationship. The study 

was explicit about 

ethical considerations 

concerning informed 

consent, permission 

and confidentiality. 

However, the report 

did not include 

whether there was 

consideration of 

potential harm.  

12. Rossen et 

al 

2012 

Thematic Analysis  

 

PWC users of any 

type.  

This study used 

semi structured to 

explore how users 

This study reported four main 

themes: the functionality of 

Score: 16/20 

CASP Comments:  



LINX TECHNOLOGY ENGAGEMENT                                                                                          108 

 

Denmark This study included 

9 adult PWC users 

ages 35–77 years.  

of PWC’s 

experience their 

everyday life and 

how their  

wheelchairs 

influence their 

daily occupation. 

the wheelchair, the wheelchair 

as an extension of the body, the 

wheelchair 

and social life and the 

wheelchair 

and identity issues. 

Barriers to powered wheelchair 

us noted in this study included; 

stigma and powered 

wheelchair identity.  

 

The aims and 

qualitative nature of 

the research were 

clearly reported and 

justified. However, the 

report could have 

discussed an justified 

the decision to use 

thematic analysis  

more explicitly.  

Similarly, the study 

did not discuss data 

saturation or how it 

was achieved. 

Similarly, there was 

reflection or 

consideration of 

participant and 

researcher 

relationship. Research 

should also detail 

future directions of the 

research.  

 

13. Stenberg 

et alet al  

2016 

Sweden 

Grounded Theory  

 

There were 15 adult 

PWC users in this 

PWC user of any 

type.  

This study used 

thematic 

interviews to 

explore the 

This study reported one core 

category:Integrating the 

electric wheelchair – a 

manifold process’’ 

SQAC Score: 18/20 

 

CASP Comments 
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study, 60% women 

and 40% men. 

Participant age 

ranged between 20-

63.  

 

experiences of 

using an electric 

wheelchair in daily 

living.  

This theme describes the 

process from initial resistance 

against use of an electric 

wheelchair, to acceptance with 

various extent of integration.  

Six categories were reported 

that represent this core process:  

1. incorporating the electric 

wheelchair into the self-

identity process, 

2. calculating functional 

consequences, 

3. encountering the reactions 

of others, 

4. facing duality in 

movability, 

5. using proactive strategies, 

6. being at the mercy of the 

system. 

 

The study findings indicated 

that the integration of a 

powered wheelchair is a  

complex and manifold process. 

Practical, personal, and social 

dimensions were intertwined 

and significantly involved. 

The aims of the study 

and the qualitative 

methodology was 

clearly described and 

justified. However, the 

theoretical positioning 

and type of grounded 

theory employed was 

not explicitly clear 

from the method. 

However, there was 

evidence of researcher 

reflexivity and 

triangulation of data 

collection methods to 

ensure trustworthiness 

and credibility. 

Further ethical issues 

were adequately 

described.  
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Reported barriers included; 

stigma, climatic factors, being 

at the mercy of the system, fear 

of not being perceived as who 

they are and issues navigating 

outdoor environments.  

Facilitators included building 

relationships and 

personalization..  

 

14. Torkia et 

al 

2015 

Canada 

Content Analysis  

 

A total of 12 adult 

PWC users 

participated (67% 

males, 33% 

females). Ages 

ranged between 20-

90 years.  

PWC users in the 

community.  

The study used 

semi-structured 

interviews to 

explore the context 

of power 

wheelchair driving 

challenges from 

the perspective of 

the user 

This study documented four 

main themes:  

1. difficulties accessing and 

using public buildings 

facilities, 

2. outdoor mobility 

3. problems in performing 

specific wheelchair 

mobility tasks/maneuvers – 

no context specified 

4. barriers and circumstances 

that are temporary, 

unforeseen or specific to a 

particular context 

SQAC Score: 17/20 

 

CASP Comments:  

 

The aims of the study 

and the methodology 

were sufficiently 

justified. The 

connection  between 

research and data 

collection methods 

were also clear. 

However, there was 

limited reference to 

ethical issues and 

researcher reflexivity. 

Further, while there 

was reference to 
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theoretical 

frameworks, there was 

no reflection on the 

theoretical positioning 

of the research. The 

Implications and 

impact of the research 

were  also not clearly 

reported. 
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5.7 Narrative synthesis and Grouping of Results  

Employing narrative synthesis guidelines outlined by Noyes, Booth, Moore, 

Flemming,Tunçalp & Shakibazadeh (2019), key results were compared and contrasted across 

all included studies using a thematic approach. The narrative synthesis was conducted by 

analysing the findings from included studies. Study findings were then thematically analysed 

and coded to identify any factors that affected powered wheelchair use. These factors were 

then grouped with other similar factors for instance; climatic factors were grouped with 

structural features as part of a wider environmental factors group. Through this process, a 

conceptual map of reported factors affecting the usability of a powered wheelchair was 

constructed. The conceptual map follows the framework established by Popay, Roberts, 

Sowden, Petticrew, Arai, Rodgers, Britten, Roen &  Duffy (2006). The conceptual map 

includes the main themes, social factors, individual factors, environmental factors, technical 

and functional factors and organisational factors.  
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Factors associated with adult 

powered wheelchair use 

Initial review of included 

studies results and 

discussions. 

Generating themes 

Social 

factors 

Individual 

factors 
Environmental 

factors 

Technical and 

functional factors  
Organizational 

factors 

Subordinate category 

themes 

Barriers: 

Effects of 

disability 

stigma. 

Facilitator: 

Community 

network 

Barriers: 

Powered 

wheelchair 

preconceptions. 

Period of 

adjustment 

Facilitator: 

Positive 

experiences. 

Powered 

wheelchair 

embodiment. 

Barriers: 

Outdoor 

challenges: 

climactic 

factors, urban 

use. 

Limited indoor 

use. 

Barriers: 

Technical 

features. 

Facilitators: 

Wheelchair 

training. 

Barriers: 

Procurement and 

prescription. 

Maintenance of 

chair. 

Facilitators: 

Collaboration of 

stakeholders. 

Figure 2 Narrative Synthesis 
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5.8 Social factors  

Themes concerning powered wheelchair use at a societal level were grouped to form 

social factors. The “social factors” theme concerns social structures and social processes that 

could affect an individual and their powered wheelchair use. For instance, where studies 

mentioned prejudice, discrimination and stereotypes as they operate at a societal level they 

were therefore grouped as a social factor affecting powered wheelchair use (Monden, 

Philippus, MacIntyre, Welch, Sevigny, Draganich, Agtarap, & Morse, 2021).  

5.8.a. Barriers.  

Social factors were then identified as being a barrier or facilitating factor in the use of 

powered wheelchair technology. Social barriers were classified as factors that negatively 

affected powered wheelchair use and were identified in the included studies results. Within 

the included studies the following social barrier was identified, the effects of disability 

stigma.  

Effect of disability stigma.  

Disability stigma is a complex phenomenon, people with disabilities encounter stigma and 

experience social exclusion, which involve ‘inaccessible education systems, working 

environments, inadequate disability benefits, discriminatory health and social support 

services, inaccessible transport, houses and public buildings and amenities, and the devaluing 

of disabled people through negative images in the media (Thomas, 2004). Research grounded 

in sociology and psychology emphasises that disability stigma derives primarily from 

Goffman’s (1961) connection between disability and deviance. In this tradition, disability is a 

form of involuntary social deviance, signified by physical signs, that causes negative 

responses. More recently, Link and Phelan (2014) have worked extensively on the conceptual 

definition and consequences of stigma, proposing that it exists when ‘elements of labelling, 

stereotyping, separation, status loss, and discrimination occur together in a power situation 
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that allows them’ (Link & Phelan, 2014). Concerning disability stigma and powered 

wheelchair use, there is a common prejudicial assumption that presence in a powered 

wheelchair is an indication of illness, accident and that the person is therefore “sick”, “ill” 

and less than normative in terms of bodily functioning (Galli, Lenggenhager, Scivoletto, 

Molinari, and Pazzaglia, 2015). 

Of the 14 included studies, 5 studies reported factors relating to disability stigma as a 

barrier to powered wheelchair use. Participants described experiencing prejudiced and 

stereotypical views from others, for instance that they should be grateful, happy, heterosexual 

and less than intelligent (Stenberg et alet al 2016).  Likewise, Rossen et al (2012) noted that 

in their study participants described feeling that people saw them as different from others. 

Rosen et al (2012) specified that some users described the feeling that other people thought 

they were less capable or gifted because they were in a wheelchair (Rosen et al, 2012). This 

relates to the concepts of capability mentioned by Galli et al (2015). Further, Rosen et al 

(2012) reported that participants therefore found socialising frustrating and caused feelings of 

being unequal. Some participants in Rosen et al (2012) reported desiring a smaller wheelchair 

so they would be less noticeable in public environments.  However, some participants in 

Stenberg’s et al (2016) study reported feeling positive change in disability perception over 

time, both within society and their personal views.  

 Largely, these studies show a pattern of powered wheelchair users being negatively 

affected by disability stigma and public perception of powered wheelchairs. However, while 

disability stigma seemed to adversely affect powered wheelchair use in the included studies, 

engagement with a community network seemed to have a supportive and positive impact on 

powered wheelchair use. The impact of a community network is further discussed below.   
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5.8.b. Facilitating factors  

Some studies reported that being active in a social network facilitated powered wheelchair 

use. For instance, some studies emphasised that a community network could work as a 

motivating factor to use the powered wheelchair and act as a reinforcing experience.  

Community network.  

A community network was noted as a factor affecting how powered wheelchair users felt 

towards their wheelchair and its use. In this instance community network is being used as an 

umbrella term to describe the reinforcing nature of social experience that appears to occur. 

For instance, the studies included in the review showed a relationship between the powered 

wheelchair user and the importance of a social network and how they can influence the use of 

the powered wheelchair and vice versa. Emphasising this, Stenberg et alet al (2016) 

participants note that the wheelchair made it easier to socialise independently and find a 

partner and spend time with friends (Stenberg et alet al, 2016). Evans (2000) and Salatino et 

al (2016) also reported similar sentiments stating that a sense of value was felt by participants 

who were able to attend and contribute to disability meetings and committees independently 

and that the powered wheelchair acted as a facilitator to engage in social activities. The 

positive influence of powered wheelchair users’ social network could be seen as a reflection 

of the Health Belief Model (Becker, 1974) which suggests that informal sources of 

information (including family and friends) are often an important factor influencing health 

behavioural change. 

However, reporting some gender differences, Rosen et al (2012), stated that mainly male 

participants reported engaging in regular activities such as sport, or some form of job which 

was important for these participants to feel accepted and experience being part of a valued 

social relationship. Unlike male participants, Rosen et al (2012) reported that a number of 

females described being preoccupied with solitary activities including shopping and 
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maintaining their home which made them isolated at home. Rosen’s et al (2012)findings 

around gender activity choice and engagement therefore show some gender differences and 

variation.  

 5.9 Individual factors  

While disability attitudes from others were documented in the included studies, some 

studies also noted that individual factors could affect powered wheelchair use. A period of 

self-adjustment, acceptance or integration was expressed in many studies.  

5.9.a. Barriers and challenges.  

 Powered wheelchair preconceptions.  

As previously explored, there is arguably a stigma attached to being a powered wheelchair 

user (Galli et al, 2015). Many people in society make stereotypical assumptions about a 

person based on their presence in a powered wheelchair (Galli et al, 2015). However, while 

the earlier section focused on outsider attitudes, this section discusses the powered 

wheelchair users’ own preconceptions and attitudes towards powered wheelchair use. For 

instance, in this review several included studies reported that the powered wheelchair users 

also had preconceptions around powered wheelchair use and were concerned about the 

implied consequences a powered wheelchair would have on their self-perception. Rosen et al 

(2012) reported that prior to and while starting to use a powered wheelchair, participants 

often tried to postpone the use of a powered wheelchair as long as possible as they reported 

seeing a powered wheelchair user as a group they could not identify with. Evidencing this, 

Rosen et al (2012) noted a participant who stated that using an electric wheelchair was a sign 

of being one of “those”.  

These sentiments of powered wheelchair users as a separate group are reminiscent of 

social identity theory. Social identity is a person’s sense of who they are based on their group 
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membership. Tajfel (1979) proposed that the groups (powered wheelchair user, manual 

wheelchair user, walker user, cane user, non-disabled) which people belonged to were an 

important source of pride and self-esteem. Groups give us a sense of social identity: a sense 

of belonging to the social world. Building on these concepts Turner Wetherell & Hogg 

(1987), expanded on social identity theory to encompass more cognitively and individually 

focused elements of self-categorisation. The resultant expanded theory was then called  Self-

Categorisation Theory (Turner et al, 1987). According to the self-Categorisation Theory, 

categorization (including self-categorization) occurs as a function of both accessibility and fit 

(Oakes, Turner, & Haslam, 1991). Fit refers to the extent to which the social categories are 

perceived to reflect social reality; that is, the extent to which they are seen to be diagnostic of 

real-world differences. Individuals may perceive a high level of fit if the category distinction 

maximizes perceived intercategory differences and minimizes intracategory differences 

(comparative fit). In this instance, individuals did not associate with being a powered 

wheelchair user and appeared to perceive powered wheelchair users as a separate group. 

Therefore, under the Self-Categorisation Theory and Social Identity Theory there was 

dissonance between the “fit” of their reality and their perceived social group.  

Drawing from findings in this review, Stenberg et alet al (2014) noted a similar theme in 

participant responses. However, rather than being concerned with group identity, Stenberg et 

alet al (2014) further noted that participants were unwilling to use a powered wheelchair 

because for them it represented a progression of their disability. In many included studies 

there was a pernicious a perception among users that using their wheelchair would make 

them appear more disabled (Mortenson et alet al,2015). For instance, Stenberg et alet al 

(2014) reported that participants expressed a fear of feeling more disabled when using a 

powered wheelchair.  Evans et al (2007) also discussed a participant who believed that their 

level of disability had superseded any benefit the chair could offer, the participant stated “I 
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can’t do anything much anyway, so I don’t deal with it (the chair).  However, attitudes can 

change and be shaped by people’s experiences (Widehammar, Lidström, Pettersson & 

Hermansson, 2020).  In the case of powered wheelchair use, many people reported a “period 

of adjustment” that enabled them to experience the usefulness of the technology and adjust to 

the powered wheelchair.  

 Period of adjustment.  

A period of adjustment was frequently described by participants. This period of 

adjustment was characterised by a change in self-perception and change in perception of their 

powered wheelchair. This period of adjustment appeared to evolve with use and familiarity 

with the technology. For example, in some instances, participant initial attitudes towards 

powered wheelchairs were not consistent with their view of themselves. Therefore, when 

using the powered wheelchair, a change in perception of themselves or a change in 

perception of the wheelchair occurred. This change in perception was seen as a difficult 

process in several studies. For instance, referring to a specific participant Mortenson et al& 

Miller (2008) notes that originally, they found the need to use a powered wheelchair 

disheartening because they viewed this as “giving up”. Supporting the notion of a transition 

period, (Mortenson et al& Miller, 2008) mentions that once the participant used the powered 

wheelchair, they realised it gave them more independence and consequently felt more 

positively towards their powered wheelchair. Stenberg et alet al (2016) explicitly refers to 

this process as integrating the electric wheelchair. Participants reported an initial resistance to 

using a powered wheelchair however, they proceed to acceptance and integration of the 

powered wheelchair. This process of changing perception was described by Stenberg et alet 

al (2016) as a continual process of resistance and acceptance. Stenberg et alet al (2016) 

summarised this process, stating participants originally saw their wheelchair as an overt proof 

of a negative life change and a concrete symbol of severe disability. However, once users 
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started using their wheelchair, and experience its benefits, many users reported feeling more 

positively towards their powered wheelchairs and came to see it as a symbol of freedom 

(Stenberg et alet al, 2016).  

However, several dimensions could obstruct this process of powered wheelchair 

acceptance and integration (Stenberg et alet al, 2016). Stenberg et alet al (2016) described a 

fear that many participants expressed, of not being presented as they truly are. Participants 

described a fear of being overshadowed and disappearing as unique individuals in their 

wheelchair (Stenberg et alet al, 2016). Likewise, Stenberg et alet al (2016) stressed that the 

acceptance and integration process, for some users, also involved processing the fact that they 

had to give up being a walker or a manual wheelchair user, this realisation was linked to a 

fear of feeling more disabled.  Likewise, Mortenson et alet al (2015), also described an 

integration process noting that, for some users, adapting to a powered wheelchair was like 

changing your comfort zone but that eventually they felt a “synergistic” relationship with the 

chair. However, Stenberg et alet al (2016) further described some barriers to this process. 

Stenberg et alet al (2016) also noted that participants described this adjustment processes in 

different ways depending on their own individual experiences.  

5.9.b. Facilitating factors.  

Positive experiences.  

As stated above, Stenberg et alet al (2016) and other included studies observed that 

positive experiences while using the powered wheelchair could contribute to changing 

perceptions of the powered wheelchair, increased self-efficacy in the chair and a greater 

feeling of independence. Stenberg et alet al (2016) notes that participants in their study 

described a strong feeling of freedom and movability once they started using the powered 

wheelchair. The ability to move autonomously without a carer was valued and led to a sense 

of freedom (Stenberg et alet al, 2016). As well as the freedom and independence, the feeling 
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itself was highly valued and was seen as a positive aspect of wheelchair use (Evans, 2000). 

Evans, (2000) described positive experiences that led to participants valuing their wheelchair 

and their opportunity to experience life. For example, Evans (2000) describes one participant 

who described it as an enormous thrill to take her dog for a walk again. Positive experiences 

of using the powered wheelchair were seen to help challenge the users’ negative attitudes 

towards powered wheelchairs and accepting their use (Mortenson et alet al, 2015).  

Powered wheelchair Embodiment.  

Evans et al (2007) discusses a participant who explicitly referred to the chair as an 

extension of herself. The participant stated, “They’re my legs without that I wouldn’t be able 

to do anything”. A similar sentiment of embodiment was expressed by participants in other 

studies. For instance, participants in Evans (2000) felt they had swapped their wheels for legs 

or adopted surrogate legs. These positive embodiment feelings seemed to give users 

confidence in their wheelchairs and consequently tried new things which led to a sense of 

achievement (Evans, 2000). Likewise, Stenberg et alalso notes that some participants 

described the wheelchair as an extension of their bodies. Stenberg et alet al (2016) expressed 

that many participants regretted the lack of personalisation available and wanted more 

options of colour upholstery, and functions. Therefore, personalisation and autonomy over 

the appearance of the chair was seen as a facilitating factor to accepting and adjusting to the 

use of a powered wheelchair (Stenberg et alet al, 2016).  

Referring to existing models in the literature, the influence of positive experiences and the 

transitional nature of powered wheelchair use could be related to the UTAUT model 

(Venkatesh et al, 2003). This proposes four predictive determinants of technology acceptance 

(Venkatesh et al, 2003). These determinants include performance expectancy, effort 

expectancy, social influence, and facilitating conditions. Venkatesh et al. (2003) identified 

four key moderators believed to affect the relationship between key determinants and 
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intention: gender, age, voluntariness, and experience. From the findings included in this 

review, social influence, voluntariness and experience were all described as moderating 

factors to the use of a powered wheelchair or the non-use of a powered wheelchair. However, 

Venkatesh et al (2003) also described “facilitating conditions” as a moderator of powered 

wheelchair use. In many contexts, the physical environment is not constructed for universal 

Assistive Technology use. Users have reported many barriers that exist across, various 

settings. The impact of environmental factors is further discussed below.  

5.10 Environmental factors  

Most studies within this review allude to the fact that the powered wheelchair is a valued 

tool for effective independent manoeuvrability, nevertheless there are many instances where 

individuals were restricted by non-accessible features of their community. This may be 

problematic given that EPIOC’s are powered wheelchairs constructed for use in different 

environments from indoor to outdoor use. There are a diverse range of landscapes in which 

powered wheelchairs are used, this category reflects the environmental features documented 

in these studies. Essentially, environmental factors describe physical features and landscapes 

that have affected a powered wheelchair user’s use of their powered wheelchair. The 

importance of environmental determinants for powered wheelchair use are also emphasised 

by the International Classification of Functioning, Disability and Health (World Health 

Organization, ICF, 2001). According to this clinical model, functional outcomes of using 

Assistive Technology result from the of several factors including the environment in which 

the task is performed. The studies included in this review reported several environmental 

factors that could affect powered wheelchair use.  



LINX TECHNOLOGY ENGAGEMENT                                                                                          123 

 

5.10.a. Barriers  

 Outdoor challenges.  

Firstly, regarding environmental barriers, adverse weather conditions were frequently 

reported to be a deterrent to using a powered wheelchair outdoors. From snow, rain and wind 

to intense sunshine, there were many reported climactic factors that users frequently took into 

consideration before driving their powered wheelchair outside. Salatino et al (2016) noted 

that winter and summer conditions  both presented challengesto wheelchair users. Mortenson 

et alet al (2015), qualified climatic factors as a determining factor for powered wheelchair 

use. Winter weather, especially, poses additional dangers of body temperature regulation and 

using electronics in wet conditions, both of which are a deterrent for wheelchair use 

(Moretenson et al, 2015).    

Also, specific public features were noted to cause a significant challenge to powered 

wheelchair users. Public features that cause concern for powered wheelchair users include 

heavy traffic and lack of crossings (Pettersson et al, 2006). Salatino et al (2016) notes that the 

most inaccessible features seem to be public toilets and public transport facilities. As well as 

transport and washrooms, Torkia et al (2015) further mentions ramps, store lay outs and lifts 

as especially challenging for powered wheelchair users. Typical difficulties associated with 

these inaccessible features largely related to accomplishing challenging manoeuvres such as 

moving in a confined space, going through doorways and avoiding obstacles. Mortenson et 

alet al (2015) also highlights the emotional toll these structural barriers can induce. 

Mortenson et alet al (2015) included an anecdote from a participant describing a demeaning 

experience when the main entrance to a local theatre was inaccessible, the participant had to 

use an alternative entrance that was further away causing both inconvenience and a feeling of 

being different.  
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Further, despite many public areas attempting to account for wheelchair users, some 

public spaces still have features that make roads, pavements, and other public facilities 

inaccessible, unusable, or uncomfortable for a powered wheelchair user. The types of terrain 

and surface conditions were frequently reported to be a significant challenge or issue; Evans 

et al (2007), conveys that difficulty manoeuvring along footpaths and roads was a key barrier 

to using a powered wheelchair outside. Further, crowded pavements, kerbs and uneven 

terrain were all avoided (Evans, 2007). Salatino et al (2016) notes that users had increased 

difficulty navigating gravel and paved surfaces. Mortenson et alet al (2015) also noted that 

foot path surface could have negative health consequences for the powered wheelchair user, 

one participant noted that uneven surfaces regularly caused spasticity in their legs. As well as 

footpaths texture, gradient was also reported as a powered wheelchair user deterrent. For 

instance, Cullen et al (2008) observed that hills close to the user’s home were noted as a 

significant challenge for powered wheelchair users.  

Limited indoor use.  

While outdoor use was often reported as challenging, certain indoor features were also 

noted to present a barrier for powered wheelchair users. With regard to their homes and 

immediate environment, four included studies reported accessibility issues that either affected 

the type of chair prescribed or involved required environment modifications (Mortensen et al, 

2008; Evans et al 2007; Salintino et al, 2016; Arthanat et al, 2009). Difficulty driving indoors 

was a common issue reported by participants across numerous studies. Evans, (2007) noted 

that indoor use was generally challenging because of the powered wheelchair’s size and bulk.  

Salatino et al (2016), also reported mixed satisfaction with indoor use of a powered 

wheelchair. Salatino et al (2016) likewise highlighted specific features of an indoor 

environment that are frequently challenging especially doors, stairs, carpets, and temperature. 

Lastly, Arthanat et al (2009) concluded that 14% of participants included in their study felt 
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that their home environment was inaccessible to very inaccessible in terms of space available 

to use their powered wheelchairs.  

5.11. Functional and Technical Factors  

Functional and technical factors encompass factors associated with the wheelchair’s 

specific technical features and wheelchair driving experience from a functional perspective. 

5.11.a. Barriers  

Technical features  

Batteries and concerns over battery life were often reported as a specific technical feature 

that caused a great deal of anxiety for users. Evans et al (2007) stated that many participants 

reported a  battery life was often unknown with the fear that it would run out and leave the 

user stranded. Rossen et al (2012) further stressed that battery life is the dominating technical 

problem which limits the user’s occupation in relation to the powered wheelchair. The main 

battery concerns, other than duration of battery life, related to the substantial weight of the 

battery and the time the battery took to charge (Rossen et al, 2012). Users reported having to 

plan their day around battery charging times (Rossen et al, 2012). Other than battery 

concerns, Mortenson et al(2015), also noted that malfunctions with functional features were 

often a worrying concern for users. One participant noted that a fault with their tilt and 

recline function left them vulnerable to pressure sores and made mounting curbs challenging 

as the foot pedals would catch.  

Further, the lack of certain accompanying equipment or technology was also noted as a 

barrier to powered wheelchair use. Specifically, Brandt et al (2004) noted that without a 

wheelchair adjusted car older adults found it challenging to use their wheelchair away from 

the home. Likewise, Bowers et al  (2020) further expands on the interaction between 

individuals and technological wheelchair features. Bowers et al (2020) states that an 
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individual’s expectation of how their wheelchair may function can be at odds with the 

experience. Specifically, Bowers et al (2020) highlights the use of the tilt in space function 

and how a participant experienced a discrepancy between the expectation of a smooth and 

responsive tilt-in-space experience and the reality of something which was  more difficult to 

operate. This expectation of functioning and reality of functional experience can be tied back 

to the ICF and TAM where ease of use and perceived ease of use are core predictive 

components for the use of Assistive Technology.  

5.11.b. Facilitating factors.  

Wheelchair training.  

Powered wheelchair training is variable across powered wheelchair services in terms of 

context, content, and completeness (Kirby, Miller, Routhier, Demers, Mihailidis, Polgar, 

Rushton, Titus, Smith, McAllister, Theriault, Thompson, & Sawatzky, 2015). Several studies 

in this review noted how participants either wanted more training or felt that training had 

facilitated the use of their wheelchair. For instance, Evans et al (2007) asked their participants 

explicitly about wheelchair safety training. Those who had received training of some kind 

reported feeling more secure in their chair. Likewise, Evans et al (2007) reported, although 

participants were largely satisfied with the information they received about using their chair, 

there was a definite feeling that information could be disseminated more effectively to 

wheelchair users. Evans et al (2007) included a statement from one participant who expressed 

wanting to assist informing other people who could benefit from the use of a powered 

wheelchair. Stenberg et alet al (2016) similarly stated information could be more effectively 

communicated to powered wheelchair users. Mortensen et al (2008) further noted that end 

users often wanted more information but were unsure of where to access information so that 

they might be informed consumers. Mortenson et alet al (2015) also noted a training that was 

unique amongst the included studies. One participant received explicit training from the local 
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bus authority on how to use the local bus system safely, as a result of this, they reported 

feeling more confident using the chair on local transport (Mortenson et alet al, 2015).  

5.12. Organisational factors  

In the U.K there are different ways to obtain a powered wheelchair including private 

funding, third sector contribution or National Health Service (NHS) provision (Bray, Noyes, 

Edwards & Harris, 2014). Further, as this study includes studies that are not conducted in the 

U.K this expands the possible procurement journey even further. Nevertheless, it can be 

assumed that this process involves the collaboration and communication between multiple 

stakeholder groups from manufacturers to prescribers and end users (Bray et al, 2014). This 

review therefore noted several factors that relate to the communication and roles of different 

stakeholder groups and how they could influence powered wheelchair use.  

5.12.a. Barriers. 

Procurement and prescription.  

Participant experiences regarding procurement and prescription varied greatly, however 

many felt that waiting times could be reduced (Evans et al, 2007; Stenberg et alet al, 2016, 

Mortenson et alet al, 2015). One participant in Evans et al (2007) reported waiting 2 years for 

their powered wheelchair. Like Evans et al (2007), many participants in Stenberg’s et al 

(2016) research also reported long waiting times and a lack of flexibility where services were 

concerned. Stenberg et al(2016) highlights how participants consequently felt frustrated at 

their dependence on the system. Some services also displayed a lack of sympathy towards 

users concerning how dependent they were on their powered wheelchairs (Stenberg, 2016).  

Further Mortensen & Miller (2008), as well as interviewing end users, also directly 

interviewed clinicians in their study. All therapists, regardless of discipline, described 

involving end users in the outcome of the prescription decision making process, however, end 
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users involved in this study stressed that users, as consumers, should ultimately be 

responsible for the equipment they receive. As such Mortensen & Miller (2008) further 

stressed that end users and clinicians each have a set of knowledge and experience that they 

bring to the procurement process. However, conflicts can arise about the type of wheelchair 

to be acquired. 

Maintenance of chair.  

Regarding maintenance or adjustment of the chair, lack of follow up or a delayed follow 

up often meant that participants waited a long time for appointments and consequently 

reported feeling stressed about needing adjustments and continued to use an uncomfortable 

chair (Evans et al, 2007). Evans expanded on this stating that, because of delayed times for 

appointments, many users were concerned that they would not be assessed in time to account 

for their changing needs. Consequently, Evans et al (2007) noted that participants would 

prefer not to use their chair than deal with having their chair adjusted. As well as rejecting 

equipment, delayed repairs and adjustments can have further consequences and leave the 

wheelchair user dependent on others around them. Without access to their regular daily 

routine, this can have adverse health and occupational consequences for the user (Rossen et 

al, 2012).  

5.2. b. Facilitating factors.  

Collaboration of stakeholders  

There are many organisations and individuals involved with the prescription, delivery, 

adjustment, and maintenance of a powered wheelchair. Two studies noted that improved 

collaboration between stakeholder groups, especially between the user and clinician could 

greatly improve the user experience and acceptance and adjustment process. Stenberg et alet 

al (2016) explicitly notes a need for improved support, dialogue, and information between 

stakeholder groups (Stenberg et alet al, 2016). Likewise, Mortensen & Miller (2008) 



LINX TECHNOLOGY ENGAGEMENT                                                                                          129 

 

explicitly states all stakeholders in the prescription and procurement process should work 

collaboratively together to “have people happy with the things in the end”.  

5.13 Discussion 

This review has demonstrated that powered wheelchair use is a multifaceted and 

multidisciplinary phenomenon that incorporates and is dependent on numerous 

interconnected factors including individual adjustment, stakeholder cooperation, societal 

attitudes, functional performance and environmental features. This review has presented a 

summary of identified factors from included studies that affect powered wheelchair use for an 

adult disabled population. These conclusions demonstrate the multidisciplinary nature and 

complexity of powered wheelchair use. However, the relationships between the included 

factors (social, individual, environmental, technical and functional and organisational) are not 

explored. Further study is needed to investigate the relationship between these factors and 

how they interact to affect powered wheelchair use. The limitations of this review and 

possible future directions of research are now discussed. Further, the conclusions of this 

review and its relationship to the wider studies in this project are also presented. .  

5.13. a. Limitations of the current review.  

There are several inherent limitations to this review regarding the search strategy, included 

studies and narrative synthesis. Regarding the search strategy, the included search terms 

attempted to account for varied terminology around powered wheelchair use.  This inevitably 

meant many search terms were used. However, to strengthen the search “facilitators” and 

“barriers” searches were conducted separately on each data base to prevent the positive and 

negative terms cancelling each other out when using Boolean phrase searching. Future 

research in this area should standardise powered wheelchair technology terminology to make 

sharing research easier.  
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Further, this review included studies conducted in several countries. Especially regarding 

organisational factors and environmental factors, it is challenging to generalise and compare 

results as built environments and wheelchair procurement differs across countries. However, 

despite geographical location many studies reported similar barriers and challenges.  

Also, powered wheelchairs of all types and specifications are included in this review, 

meaning conclusions related to specific power chair classification (indoor, outdoor, EPIOC’s) 

cannot be drawn. Likewise, adults with any disability were included in this review. A 

person’s wheelchair features and set up can vary depending on their health care needs. Every 

individual with a disability has a unique progression and prognosis, and individual and 

diverse responses may be required. For example, two individuals with the same disability 

may have very different experiences and needs (Galis, 2011). This makes generalising 

experiences and results included in this review challenging.  To give an example, individuals 

without the ability to self-adjust their posture may have additional features, such as tilt and 

recline, for  independent adjustment. . These additional features could lead to a different user 

experience of using a powered wheelchair. Therefore, comparing individual use of powered 

wheelchair across disabilities and associated technical features can be challenging. Lastly, a 

single reviewer constructed and coded the narrative synthesis. As the researcher is conducting 

ongoing research into powered wheelchair use, prior knowledge and bias could have affected 

the coding process. However, arguably, prior knowledge and situational experience was also 

required to interpret and synthesise the results.  

5.13. b. Conclusions and future directions.  

From this systematic review several recommendations and considerations for future 

research can be presented. Further, some recommendations are also featured in the included 

studies. For instance, Mortensen & Miller (2008) contends that ethnography could be 

employed as an in-depth tool to understand the institutional nuances of powered wheelchair 
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procurement and use. Likewise, Mortenson et al& Miller (2008) also recommends the use of 

participant observations in combination with interviews to understand powered wheelchair 

prescription and use in greater detail. Mortenson et al& Miller (2008) was the one of the only 

included studies to account for the perspectives of other stakeholders involved in the powered 

wheelchair prescription, distribution and maintenance process. Therefore, further study 

should account for a diverse range of stakeholder perspectives to present a complete picture 

of powered wheelchair provision. Rossen et al (2012) echoes these sentiments stating that 

professionals involved in wheelchair provision have to be mindful of how they interact and 

their occupational requirement to fulfil the commitment in the UN CRPD. A component of 

this initiative was to combat stereotypes, prejudices and harmful practices relating to disabled 

people (Staniland, 2009) however evidence from this review suggests that this may not reflect 

wheelchair users’ experiences. 

Research practices in this field could also improve to account for the suggestions in the 

UN CRPD. Oliver (2013) suggests that research on disability issues is inherently flawed and 

problematic. Crucially, disability academics and activists argue that disability research is not 

representative of disabled people’s experiences. They argue that research concerning 

disability is researcher-orientated, based around the desires and agendas of the usually non-

disabled researcher and able-bodied funding agencies, rather than of the research participants 

(Sample, 1996). Indeed, Barnes & Oliver (2010) argues that the traditional `expert’ model of 

research disempowers and disenfranchises disabled research participants by placing their 

knowledge into the hands of the researcher to interpret and make recommendations on their 

behalf. Within this review, several studies emphasised the importance of including people 

with disabilities in the research process, especially when analysing results and drawing 

conclusions (Mortenson et alet al, 2015; Stenberg et alet al, 2016). Therefore, future research 

in this arena should aspire to approach powered wheelchair research inclusively and ethically.  
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This aspiration directly informed the remainder of the PhD thesis as discussed in the 

summary below. 

5.14. Systematic Review Summary  

The results of this systematic review and narrative analysis helped to inform the basis of 

the further studies included in this project. The review evidenced the multidisciplinary nature 

of powered wheelchair engagement, acceptance and use and indicated the importance of 

further psychological research and contribution in this area. In line with the further 

recommendations featured in the included studies, autoethnography was  explored  as an in-

depth tool to understand the situational nuances of powered wheelchair procurement and use. 

Mortenson et al& Miller (2008) was the only study included which accounted for the 

perspectives of other stakeholders involved in the powered wheelchair prescription, 

distribution, and maintenance process. This indicates a significant gap between research and 

practice in powered wheelchair provision because, as previously identified, the decision 

about a specific power chair or control system does not lie solely with the end user. The 

grounded theory within this project aimed to address this research gap.  Its function was to 

explore the individual processes and social dynamics of powered wheelchair technology 

engagement and acceptance across powered wheelchair stakeholder groups to better 

understand the multiple perspectives involved. 
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Chapter 6: A Non-Disabled Developing Researcher’s Exploration of Utilising a 

Powered Wheelchair: an Autoethnographic Approach to Researcher Inclusivity 

6.1 Introduction  

As previously explored in the introductory chapter to this thesis, the phrase Assistive 

Technology is often used to describe products or systems that support and assist individuals 

with disabilities or restricted mobility to perform functions that might otherwise be difficult 

or impossible (LaPlante& Kaye, 2010). For instance, Assistive Technology can be prescribed 

to improve the activity performance of individuals with disabilities to enhance independence 

and improve participation in daily life (Widehammar, Lidström, & Hermansson, 2019). 

Disabilities associated with difficulty with mobility, lifting and carrying are among the most 

common in the United Kingdom (U.K) (Family Resources Survey, 2019). This makes studies 

exploring the use and efficacy of Assistive Technology important (Alper & Raharinirina, 

2006).  

As explored in the systematic review chapter, some studies have explored factors affecting 

powered wheelchair use and provision to improve user outcomes (Stenberg, Henje, Levi, & 

Lindström, 2016; Astell, McGrath, & Dove, 2020; Gillham, Pepper, Kelly, and Howells, 

2019). For instance, recent research concluded that the benefit to the user was only positive 

when both powered wheelchair and user environment were a suitable ‘fit’ but could be quite 

negative when the user felt excluded from social integration; for example, due to the size of 

the powered wheelchair restricting their movements in confined environments (Gudgeon & 

Kirk, 2015). Similarly, a study of older powered wheelchair users found that one of the 

immediate benefits from issue of a powered wheelchair was an increased independence and a 

feeling of well-being (Evans, Frank, Neophytou, de Souza, 2007). However, the research 

suggested that despite this feeling of well-being, many of the older users were anxious about 

driving outdoors as there was an attributed fear of accidents (e.g., toppling over) and the issue 
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of a breakdown leaving them stranded. This research also noted that users reported being 

dissatisfied with the wheelchair service, quoting long waiting times and having serious 

concerns that the chair would not meet their changing needs over time. Reflecting this, 

similar barriers to power wheelchair use have also been reported. Mortensen et al, (2005) 

reported that wheelchair related accidents were a serious concern for users. Likewise, 

changing needs or availability of mobility alternatives, has been identified as another user 

concern (Kittel, Di Marco, & Stewart, 2002).  

While environmental and technical factors affecting use of powered wheelchair 

technology have been explored, limited studies have explored the psychological aspects of 

powered wheelchair use. Bowers, Morgan, Abbott, Fishleigh, Cousins, & Taylor (2020) notes 

that current literature indicates a lack of powered wheelchair-specific research on 

psychological factors that might explain use of wheelchair technology. Bowers et al. (2020) 

contributes to the limited literature of psychological factors affecting wheelchair prescription 

and use,  concluding that functional use of their powered wheelchair features were more 

readily understood by users as opposed to the clinical benefits of their Assistive Technology. 

This study demonstrates that psychological perspectives can offer insight into powered 

wheelchair technology prescription and use.  

6.2 Current study  

Entering the field of Assistive Technology research and engaging in research with people 

who use Assistive Technology inevitably opens a discussion about disability. Discussing how 

people use assistive technology, namely powered wheelchairs, in various environments to 

fulfil clinical and functional requirements should be handled with tact and care. Moreover, it 

can be argued that the researcher needs to ensure rapport, understanding and adequate support 

is provided to participants within this minority social group (McNeilly, Macdonald, & Kelly, 
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2020). Researchers’ understanding of the functionality of the powered wheelchair technology 

can also be equally important.  

To address these knowledge gaps and optimally equip myself to explore user experiences 

of powered wheelchair use as a developing researcher who explores this field of study, I 

ventured to understand the functional, social, and emotional facets of powered wheelchair 

use. There are several practices within research that sustain this goal. For instance, within 

psychological qualitative research it is common to achieve intimate familiarity with the 

studied phenomenon, this is known as prolonged engagement which facilitates researcher 

reflexivity (Charmaz, 2014, Charmaz 2006). Such familiarity is presumed to promote an in-

depth knowledge of individuals who contend with the phenomenon and has several benefits 

for both researcher and the inherent rigour and credibility of their research (Tufford 

&Newman, 2010). Further, the American Psychological Association (APA) stresses that 

developing skills for appreciating, understanding, and interacting with people whose 

experiences and beliefs can differ from one’s own because of diverse factors and protected 

characteristics (e.g., race, ethnicity, socioeconomic status, disability), is essential for 

developing researcher sensitivity, reducing bias in research, and encouraging ethical practices 

(Dunn & Andrews, 2015). Likewise, a similar practice is evolving within the Assistive 

Technology design and distribution industry. Specific role reversal or immersion into using 

the technology for all non-disabled stakeholders is being encouraged to better understand the 

problems and functionality of Assistive Technology (Gillham, Pepper, Kelly, Howells, 2019).  

Bracketing, like prolonged engagement, has been championed as a best practice process in 

qualitative research (Fischer, 2009).  Bracketing can be defined as an ongoing process, 

conducted with the intention of identifying and reflecting on researcher suppositions and 

preconceptions to prevent preconceived notions permeating the analytic process (Gearing, 

2004). Explicitly, bracketing can refer purely to the process of setting aside, suspending, or 
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holding in abeyance presuppositions surrounding a specific phenomenon (Gearing, 2016; 

Mulhall, Le May & Alexander 1999). Explicitly relevant to this ongoing research is the 

notion that researcher suppositions, preconceptions and attitudes have a negative impact in 

studies involving people with disabilities (Goodley, 2014). For instance, within disability 

studies, researchers who wish to give voice to individuals with disabilities are sometimes 

seen as more “judgmental experts” perpetuating the cycle of ableism through segregation and 

viewing disability as something “other” (Wolbring, 2012). Ableism is the term used to 

describe discrimination towards disabled people, but it also describes how certain ideals and 

attributes are valued or not valued (Wolbring & Leopatra, 2013).  

In research involving people with a disability there is a danger of reinforcing ableist 

notions through exotifying and exploiting research participants, treating them exclusively as a 

phenomenon to be studied. For instance, after conducting research with individuals involved 

in traffic accidents Svendby, Romsland and Moen (2018) demonstrated that researcher 

perspectives and attitudes towards disability can influence participant-researcher relationship 

dynamics and researcher understanding (Svendby, Romsland & Moen, 2018).   

Therefore, within research which involves people with a disability, there is a responsibility 

for researchers to engage in an ongoing reflective bracketing process.  This is to subvert their 

preconceptions of disability to avoid possibly reinforcing and perpetuating ableist practices at 

the detriment of their research, their participants and the credibility of their research 

(Papadimitriou, 2008). Given that I am a non-disabled developing researcher, I am conscious 

of avoiding reinforcing or replicating these criticisms rather than reducing them in my 

research practices. Instead, I aim to employ methods that strength the credibility and rigour of 

my research through prolonged engagement and continuously reflectively bracketing. 

Therefore, building on the conclusions and recommendations highlighted by Svendby et al 

(2018), Charmaz (2015), and Gearing (2004) to enhance my understanding of functionality 
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and general day to day use of Assistive Technology and powered wheelchair use, I followed 

Gillham and colleagues’ (2019) recommendation of role reversal. using the equipment to 

better my inclusivity as a developing researcher in the field of disability.  

This current study therefore follows a developing researcher’s experience of using a 

powered wheelchair in an ecological setting to better understand the functional, social, and 

emotional experience of using assistive technology. This research is not intended to 

impersonate anyone with a disability or present a comprehensive account of what it is like to 

use a powered wheelchair, but rather, the focus was on me as a developing researcher 

learning what it is like to use a powered wheelchair to equip me to understand and conduct 

ethical research into Assistive Technology use. This article therefore centres around my 

opportunity to drive an Invacare TDx2 LiNX controlled powered wheelchair for a day around 

Cardiff city centre (capital city of Wales, U.K). 

I think this experience will be invaluable going forwards, especially when it comes to my 

understanding of disability, I think you can read about people’s personal experiences and 

hear stories but it’s entirely different to be in that chair myself and have that 

experience…I’m hoping it will give me an understanding of the technology itself…I 

suppose just having the opportunity to be with it (LiNX controlled powered wheelchair) 

for a whole day rather than ten minutes of looking at it and maybe one minute of having a 

little fiddle. Its going to be prolonged exposure where I can fully find out what my own 

experience of using it is.  (Initial interview, line 851-855) 

I am a developing PhD student researcher in the social sciences and the LiNX controls 

technology is part of my extended research. Using Charmaz’s (2010) version of constructivist 

grounded theory I am currently exploring stakeholder perspectives of LiNX controls 

technology engagement. When employing grounded theory, it is common to achieve intimate 
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familiarity with the studied phenomenon (Charmaz, 2014, Charmaz 2006). Such familiarity is 

presumed to promote an in-depth knowledge of individuals who contend with the 

phenomenon and lend a level of understanding towards their experiences (Charmaz, 2014). 

Known commonly as prolonged engagement, this process of extended familiarity is also 

frequently applied in other qualitative methods and has several benefits for both researcher 

and the inherent rigour and credibility of their research (Tufford &Newman, 2010). Within 

my research I have been given the opportunity to engage with occupational therapist and 

engineer training for the LiNX controls. While this engagement afforded me a greater 

understanding of the technical components of the LiNX controls and to gain insight into the 

daily realities of engineers and occupational therapists; I still possessed limited knowledge of 

the intricacies and practicalities of the end user experience. The aim of grounded theory is to 

create rich data (Charmaz,2016), to fully understand and appreciate responses from all 

participant groups. To achieve this aim there was a need to further explore the end user 

experiences and interaction with the LiNX controls powered wheelchair technology. This 

autoethnography was my attempt to deepen my knowledge and understanding of the LiNX 

powered wheelchair controls technology for the benefit of the trustworthiness and rigour of 

the overall project as well as enabling me to empathise with and understand the end user 

responses.   

6.3 Methodology  

6.3. a. Research Positioning.  

As with the wider project, this study assumes a relativist ontology and a social 

constructionist epistemology with the added consideration of symbolic interactionism (See 

project method chapter 4, Section 4.3 for full project positioning). Within the symbolic 

interactionalist perspective people construct selves, society, and reality through interaction; 

advocating those meanings arise out of actions and then influence actions (Nilgun, Buket, 
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Mufit, & Sumeyra 2009). For applied research purposes, Charmaz (2014) contends the 

symbolic interactionalist perspective affords the researcher a way of knowing, a way of 

developing, that opens your views of meanings, actions and events in the world you study. 

From a symbolic interactionalist perspective, the way the I, in my life roles as a 

developing researcher, carer and volunteer think, feel, and act towards powered wheelchairs 

has been shaped by prior interactions with powered wheelchairs and people who use powered 

wheelchairs. Further, through the symbolic interactionist perspective the possible effect of the 

wider historical and cultural concepts of disability and powered wheelchair use relevant to 

this experience can be considered.  

6.3. b. Autoethnography  

I write from an autoethnographic approach grounded in symbolic interactionalism to 

effectively articulate the emotional, social, physical and practicalities of the researcher 

learning process (Denzin, 2012). This emphasises my perspective as a non-disabled 

developing researcher attempting to gain insight into powered wheelchair use of assistive 

technology. 

Autoethnography as an ethnographic methodology is becoming an accepted qualitative 

research method in the social sciences and aligns with the symbolic interactionalist 

perspective (Charmaz, 2014). Through this approach the researcher aims to use personal 

experience to illustrate facets of cultural experience, and, in so doing, make characteristics of 

a culture familiar for insiders and outsiders’ (Bochner, 2017). Symbolic interactionism has 

been described in the literature an inherently ethnographic method lending itself to the study 

of the self and social experiences (Dennis & Martin, 2005). The symbolic interactionist 

perspective and autoethnography both have an extensive record investigating the kind of 

complex social phenomena involved in applied practice research (Bochner & Ellis, 2016). 
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Likewise, many of the processes involved in autoethnography are echoed in the reflective 

research process such as engaging in researcher reflections, reflective journals, and self-

interviews (Ahern, 1999). Therefore, the process of researcher prolonged engagement and 

reflexivity can be incorporated into the symbolic interactionist autoethnographic 

methodology.   

6.3. c.  Ethical considerations and mediating risk of exoticism. 

This study was not intended to impersonate individuals with a disability, rather the focus 

was on the researcher’s learning as non-disabled developing researcher engaging with the 

technology she is researching. Within the symbolic interactionalist perspective, “coming to 

know” entails searching for ways to understand the meaning of a situation from the 

perspective of the individual and societal groups (Denzin, 2012). From this theoretical 

perspective, engaging with a powered wheelchair is a permissible method to explore the 

functionality of a LiNX controlled powered wheelchair. 

Further, I acknowledge that a one day simulated study in a LiNX controlled powered 

wheelchair cannot compare to powered wheelchair user’s comprehensive experience. I am 

not attempting to compare my experience or impose my experience as representative. Rather, 

the emphasis is on utilising this experience to learn and improve as a researcher through 

gaining greater understanding of the LiNX controls technology and maximising this 

opportunity to reduce researcher preconceptions. 

6.3. d. Autoethnography data collection.   

As a methodology, autoethnography allows for construction of a detailed, exploratory, and 

personal narrative formed by comprehensive researcher self-reflection to investigate 

experiences and connect this to wider cultural, political, and social context (Denshire, 2014). 

However, autoethnography utilises the self as a source of data. Therefore, autoethnography 
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has been criticized for being self-indulgent, narcissistic, and individualized (Winkler, 2018). 

Further recommendations have been suggested to strengthen the rigour and reliability of this 

fundamentally autobiographical method. For instance, the triangulation of data collection 

methods to include case studies, interviews, reflections, and authentic documents (Denzin & 

Lincoln, 2018). 

For this reason, a variety of data collection methods were used to document the full 

process of researcher learning and strengthen the rigour and reliability of the narrative. 

Blumer (Low, 2008) also stressed that the relevance of symbolic interactionism is determined 

by a continual return to evidence. To facilitate this, the research questions and aims were 

divided into categories to enable comprehensive and systematic reflection. These categories 

included functional, social, and emotional facets of the experience.  

Further, interviews were continually conducted, and audio recorded. Interviews aimed to 

capture the narrative as well as explore researcher thoughts feelings and actions throughout 

the study. Questions focused on the emotional, functional, and social experience (See 

Appendix F for interview schedules). Additionally, throughout the day of the experience, 

incident reports captured any events that resonated with the researcher, that caused a 

significant emotional reaction, or altered the course of the experience were recorded.  

Researcher reflections and field notes were also kept throughout the entire process from 

designing the experience through to post experience to strengthen the rigour of the narrative 

and to demonstrate the reflective processes. Additionally, film footage was also recorded and 

follow up interviews conducted with individuals who assisted after the experience to capture 

their perspectives. All digital data was stored in compliance with General Data Protection 

Regulation (GDPR, 2018) on password protected files, in password protected hardware. 

Likewise, all physical copies of data, such as researcher notes and handwritten memos, were 

stored in compliance with GDPR (2018). The experience was systematically planned to 
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capture the experience. There are a number of included documents to demonstrate this 

systematic approach.  See Appendix G for full details of autoethnography photo checklist.  

See Appendix H for autoethnography public Information sheet, see Appendix I for 

autoethnography experience checklist, and see Appendix J for autoethnography Plans for the 

Day. 

Within the autoethnographic method there can be a tendency for the researcher to get 

overwhelmed by huge amounts of disconnected data (Hillyard, 2010). Allen-Collinson (2013) 

contend that symbolic interactionism may provide a useful theoretical perspective to guide 

the researcher in data collection through an adaptation of the “constant comparison” 

technique associated with grounded theory. To allow for constant comparison and to prevent 

being overwhelmed by the volume of data, data was continuously organised, summarised, 

categorised, and reflected on. The figures below indicate a summary of the data collected and 

display the timeline of the research. 
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Figure 3 Flowchart of Autoethnography 
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Figure 4 Autoethnographic Timeline 

6.3. e. Data analysis.  

A fundamental question in autoethnographic data analysis is how do we systematically 

analyse our own personal experiences? Bochner and Ellis (2016) propose that we 

retrospectively select epiphanies to construct a narrative story that relates to the self and the 

wider social context. Within this evocative autoethnography, epiphanies that relate to the 

leaps in researcher understanding and learning are selected for inclusion in the prolonged 

engagement narrative. Complementing this approach, I drew largely on the work by 

McIlveen (2008) utilising techniques of thematic open coding, comparing and initial memo 

making related to the constant comparison method associated with grounded theory and 

symbolic interactionism (Tan & Hall, 2007). Applying this comparative method helped me 

distinguish notable phenomena and move from descriptive to a more focused narrative across 

data sets. 

The goal of this evocative autoethnographic narrative was to create a layered account of 

the experience in a LiNX powered wheelchair, documenting the researcher learning process 

towards a more nuanced understanding of powered wheelchair use and disability. The layered 
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account aims to simultaneously describe, analyse, critique, and interpret the researcher’s 

learning experience of using a LiNX controlled powered wheelchair.   

6.4 Autoethnography Results 

I experienced a unique personal journey of using a powered wheelchair throughout the 

duration of the study. Here, I present the narrative of this discovery and my process towards a 

greater understanding of disability and the technological importance and functionality of 

Assistive Technology. Drawing from this experience, I evidence how this acquired learning 

and subsequent new perspective has impacted how I conduct myself as a developing 

researcher. The results section follows the chronology of the experience. First, I drew from 

the initial interview, post assessment interview and pre-experience interview to reveal my 

expectations and assumptions for the experience. Next, I made inferences from the during the 

experience interview and incidence reports to demonstrate the realities of the experience. 

Finally, I present post experience researcher learning through the reflective interview key 

themes. Applied researcher learning is also highlighted and discussed.  

6.4. a. Pre-existing conceptions and expectations: insights from the initial interview, 

post assessment interview and pre-experience interview.  

Initial Interview. 

A vital part of this experience was acknowledging that I personally found starting to think 

about and discuss using the powered wheelchair challenging. Essentially, as an able-bodied 

person I felt uncomfortable putting myself in this position. Further reflection on this 

discomfort helped me to unpick this feeling. However, these feelings shocked me as despite 

previous care-centred roles, my emancipating intentions and my aspirations within this study 

and my wider research, approaching the powered wheelchair both literally and figuratively 

was a challenging experience. In the initial interview, I was questioned on my perception of 

individuals with a disability and how I felt and thought and acted towards powered 
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wheelchair users. This was to dissect how I conceptualise disability. Here I describe a 

situation where I saw a person using a powered wheelchair while using public transport.  

I suppose when you see someone with an overt disability it can be quite hard not to 

look but then maybe that shouldn’t be my first reaction…I feel guilty for that initial 

reaction, I think maybe that I shouldn’t look. (Initial interview, line 32-48) 

This excerpt demonstrates a conflicting emotional and attentional struggle, where I felt 

guilty for my initial reaction; staring at someone because they differed from my normative 

perception of a human body. Because of this perception of individuals with a disability as 

‘other’ and in some way different and disconnected from myself, therefore I felt conflicted in 

how to navigate the situation sensitively as to not offend or cause distress.  

Echoing this sentiment, not unlike my own reaction, people often believe themselves to be 

free of assumptions about individuals with a disability (Antonak, Livneh &Gerhardt, 2000). 

However, this contradicts explicit reports from wheelchair users and implicit 

psychophysiological measures in non-disabled participants that indicate a clear sense of 

discomfort in the presence of people with a disability (Wang, Xu, Han, Chen, Jiang, & Ni, 

2021).  

Further consideration and reflection on why I found approaching the subject of disability 

challenging to conceptualise helped me to arrive at a better understanding of my assumptions 

of disability and powered wheelchair use. In alignment with Fiske, Cuddy, Glick & Xu 

(2002), I came to realise that it was presumed difference, otherness and unfamiliarity of 

disability, as well as an ignorance towards the scope of disability that perpetuated this 

trepidation. A common ableist prejudicial assumption is that presence in a powered 

wheelchair is an indication of illness, accident and that the person is therefore “sick”, “ill” 

and less than normative in terms of bodily functioning (Galli, Lenggenhager, Scivoletto, 



LINX TECHNOLOGY ENGAGEMENT                                                                                          147 

 

Molinari, and Pazzaglia, 2015). The Within the initial interview I was asked about my 

expectations of how people would perceive me in the powered wheelchair. This revealed 

fragments of prejudicial thinking.  

I think maybe people will be wondering like what happened to me when really nothing 

has happened to me and "what awful things put this girl in a chair". That's what I 

think my first instinct is to think what happened to them. (Initial interview, line 187-

191).  

The inference of illness or accident can also accompany the sweeping ableist assumption 

that people who use powered wheelchairs are somehow suffering. My preoccupation with 

“what happened to them” and “what awful things put this girl in a chair” demonstrates this 

type of thinking. Drawing again from social psychology, Dunn (2014) emphasised the role of 

the empathic requirement of mourning, this approach links disability stereotypes and stigma 

to outsider self-projection. This approach denotes disability stereotypes and stigma to one’s 

own self-projection of believing anyone who has a disability must be upset or distressed 

(Dunn, 2014). In this approach to disability, essentially people see what they want to see, for 

instance if non-disabled people expect to see suffering in a person with a disability, then 

thoughts, comments and behaviours will match these expectations (Dunn, 2014). Therefore, 

when a person with a disability appears to be functioning well and such expectations are not 

met, the non-disabled perceiver projects their assumptions by presuming the person with a 

disability is acting as a role model for others, or just “masking the pain” (Dunn, 2014). Under 

the empathic requirement of mourning perspective, despite evidence to the contrary, the non-

disabled perceiver may still believe some suffering must be present somehow or somewhere 

because mourning what has been lost is required (Cohen, Schiffler, Rohmer, Louvet, & 

Mollaret, 2019). Being empathic towards an individual with a disability can therefore contain 

an element of condescension (Cohen et al, 2019). If outsiders can revise their expectation, 
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then the empathic requirement of mourning can be diluted/eliminated, and genuine 

understanding of an insider’s perspective can be achieved. Wolfensberger (2002) further 

suggests that engaging in positive individual interactions between people who are non-

disabled and people with disabilities can challenge this notion of discomfort. 

Throughout the initial interview, reflecting on my own inherent ableist notions made me 

cognisant of stereotypical thinking.  

Post assessment and pre-experience interviews.  

The post assessment interview was conducted after the mock fitting and assessment of the 

chair. During the assessment, the chair was calibrated to my measurements, and I was able to 

drive it around an Invacare warehouse for the first time. This was my first time sitting in the 

chair and having the opportunity to drive it. The subsequent post assessment interview aimed 

to document what happened in the assessment, how I felt about the assessment and how this 

affected how I felt about the study.  

In the assessment, after having the opportunity to drive the chair, I was apprehensive about 

my ability to control it. However, being informed of the design and functionality of the chair 

helped me to become aware of the mechanical components of powered wheelchairs which 

reduced my technological anxiety.  

I'm still very worried about hitting people, damaging the chair. But Chris has told me 

that there are certain failsafes on the chair that stop you from damaging two 

thousand pounds worth of equipment. So instead, 50 pieces of plastic will break, as 

opposed to thousands of pounds worth of mechanics, if you see what I mean. So that 

makes me feel better about the fact that I won't break anything. (post assessment 

interview, 51-56) 
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Previous studies have explored technology anxiety, they posit that user technology anxiety 

can be considered as an emotional response and can have a negative correlation with the 

attitude to use a technology system (Venkatesh, 2000). Studies have concluded that 

technological anxiety when confronted with a new system is a common occurrence 

(Parayitam, Desai, Desai, & Eason, 2010). My own anxiety over using the new and 

essentially foreign powered wheelchair technology therefore also explains my expectation 

that the day would be stressful and challenging. This is in line with the effort expectancy, or 

the degree of ease associated with the use of the technology component, of the UTAUT 

(Venkatesh et al., 2003).  

I would say I am feeling a mixture of more confident and more apprehensive. In a 

sense that I'm more confident because I can see how I will get used to the controls 

and I did make improvement within a short amount of time, using the controls was 

more confident, going faster. But then I'm also more apprehensive because I did 

exactly what I thought I'd do, which was crash into a doorframe almost immediately. 

(post assessment interview, 224-249). 

A component of my technological anxiety was a fear of crashing, this is reflected in the 

literature. Chen, Jang, Wang, Huang, Chang, Mao, & Wang (2011) explored the mechanisms 

of wheelchair related accidents and found a high incidence of accidents over the three-year 

course of the study. Likewise, Evans et al. (2007) concluded that many of the older power 

chair users were anxious about driving outdoors, which was attributed to a fear of accidents.  

In the assessment my expectation and fear of crashing was reinforced by the fact that I 

experienced serval knocks while negotiating doorways. This led to an expectation and further 

apprehension that I would also crash on the day of the experience. Moreover, this fear of 

crashing continued into my pre-experience interview. 
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RH: what's making you nervous. 

LF: I think it's just not knowing how people are going to react to me and also not know 

not having enough confidence in my use of a power wheelchair. They're quite difficult to 

manoeuvre. And knowing that I've got to go in shops around expensive potentially 

merchandise and navigate through narrow doorways, I'm a little bit nervous to see. (pre-

experience interview, line 10-15).  

6.4. b. Realisations during the experience: key themes from the mid-experience 

interview and incident reports  

 Mid-experience interview.  

The mid-experience interview and incident reports explored the realities of the experience 

and described the series of events and how I felt during the experience. Reviewing these data 

sets therefore revealed core themes of my reality of using a powered wheelchair. 

As I expected, throughout the novel prolonged engagement and role reversal process I 

encountered incidents where the physical environment or my position of being in a powered 

wheelchair was acted as a barrier either resulting in a different course of action or 

significantly hindering the activity I was attempting. While this experience was not 

comprehensive, throughout the day I experienced barriers to accessibility in the physical 

environment. For instance, as predicted, width of doorways, placement of bollards and 

lampposts, angle of dropped curbs, alignment of dropped curbs, cars parking on dropped 

curbs, layout of traffic crossings, narrow shop layouts and many more. As anticipated, 

overcoming these barriers required a level of problem solving and prior knowledge of the 

geographical landscape to plan another route. 



LINX TECHNOLOGY ENGAGEMENT                                                                                          151 

 

when we were in river island and I couldn't see the card reader, it was too high for me to 

be able to actually see in my card. And I could see the impact and how challenging it is. 

(130-132, mid-experience interview).  

the Welsh shop was a lot bigger than I thought they'd be, although there was a section 

upstairs which I couldn't access. (182-183, mid-experience interview) 

Yeah. It was quite yeah much too small to manoeuvre without possibly damaging 

something quite expensive. (191-192, mid-experience interview) 

In line with my experience, long-term wheelchair users have been found in the literature to 

report similar situational constraints. In a pilot study, Meyers, Anderson, Miller, Shipp & 

Hoenig, (2002) documented 25 wheelchair users’ experience of reaching destinations and 

barriers they experienced in the built environment over an intensive four-week period. 

Wheelchair users encountered an array of environmental barriers, some they were able to 

overcome including curbs, lack of ramps, and other peoples’ rudeness, but others they could 

not. Insurmountable barriers included ramps that were too steep, steps, inaccessible 

bathrooms, and high curbs. Further echoing the literature, environmental barriers specific to 

powered wheelchair use have been documented to include obstacle avoidance, route finding, 

and performing activities of daily living while seated in the powered wheelchair (Holliday, 

Mihailidis, Rolfson & Fernie, 2005).  

Incident reports.  

Incident reports were conducted when any significant event occurred that the researcher 

felt had altered the course of the day or evoked an emotional reaction. The incident reports 

fell into two categories involving either small spaces or public interaction.  Please see Figures 

below for further details.  
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Map of incident reports displays the route of where incidents were reported. Book shop 

incident report was recorded at 10:58; lift incident report was recorded at 11:19; facilities 

incident report was recorded at 14:20; lift incident report 2 was recorded at 14:38; and 

Cardiff Castle incident report was recorded at 15:27. Image taken from Google Earth.  

Research has found that small spaces often present a challenging situation for wheelchair 

users.  Torkia et al (2015) concluded that users reported difficulty navigating, wheelchair 

ramps, public washrooms, stores and lifts. Resonating with Torkia et al’s (2015) conclusions, 

within my experience, I found negotiating lifts especially challenging and stressful. 

Negotiating the small space, the presence of other people and the time pressures of lift use all 

contributed to the experience of difficulty.  

I think the timings with lifts has been an issue. You have to wait quite a long time and 

it seems like they're either going up or down and these people are already in. That is 

 Figure 4 Autoethnography Incident Reports Map 

 

Figure 5 Autoethnography Incident Reports Map 
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a bit of an issue for me because I need a lot of space to get in there. (206-208- Lift 

crash incident 1)  

Difficulty manoeuvring in confined spaces was a recurring experience throughout the day 

as two subsequent incidents involving lifts, an issue accessing the public facilities, and a 

narrow aisle in a bookshop incident also occurred.   

The last incident involved interaction and communication with the admission office whilst 

buying a ticket for access into Cardiff Castle. This experience was unique to this research and 

the guilt I felt centred around using a powered wheelchair when I had no clinical need for 

one.  

The lady was quite insistent that we had the discount, but obviously we felt all really 

quite bad. Chris tried to explain it was a project, but she asked me, can I walk at all? 

And there are certain things that can go and do if I can get in a different chair. But 

yeah, it was a bit awkward and made us all feel kind of a little bit guilty, not guilty. 

(7-12, Cardiff castle incident).  

This experience and the associated difficulty and guilt perhaps highlighted researchers 

should be cautious when undertaking novel immersive experiences. There is a need to be 

aware of potential ethical implications.  

6.4. c. Post experience learning: reflective interview.  

The reflective interview was conducted a few days after the conclusion of the experience. 

The aim of the reflective interview was to discuss the events of the experience and extract 

key points of the experience to further researcher learning. The main theme identified was an 

appreciation and understanding of the functionality of a powered wheelchair.  

Being situated in a powered wheelchair for an extended period helped me to arrive at a 

new appreciation for the intricacy and usability of the technology. Further, this recognition of 
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its difficulty and complexity helped to shift my thinking and move beyond my stereotypical 

preconceptions of powered wheelchair use and move towards appreciating the skill required 

to operate a powered wheelchair by realising that wheelchairs are more than a symbol of 

disability.  

 A powered wheelchair, at its core, is a DVLA class 2 powered vehicle and the product of 

multidisciplinary engineers working together to construct a machine for numerous 

environments and user specifications. My opportunity to personally situate myself in a 

powered wheelchair has afforded me an appreciation of both the complexity of the 

technology and the skill required to effectively operate it. Likewise, I realised that using the 

chair could also be an enjoyable experience.  

I settled into using the LiNX a lot quicker than I imagined, especially after the assessment 

day.  (Reflective interview, 13-15) 

I was much more confident using the chair now. I was going quite a bit faster and it was 

quite fun. Um, I had to make sure that I was slowing down for Rhian and Chris. I had to 

remind myself to slow down a little bit. (Reflective interview, 482-487) 

Learning the technical aspects of driving the device is commonly found to be an issue by 

new powered mobility users. Nitz (2007) explored the mobility scooter driving skills of 

novice non-disabled adults. Two-thirds of new users (66%) failed at least one of the 13 

subtests, indicating that driving a scooter can be difficult for new users. Overall, this study 

highlighted that with practice, new scooter users can improve their driving competency and 

skills (Nitz, 2007). This echoes my own experience as I gained confidence and competency 

as the experience progressed.  

This insight into the complexity and difficulty of driving a powered wheelchair has 

contributed to my knowledge of utilising Assistive Technology, but more so a greater 
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empathy and appreciation for the dexterity and reflexivity to the environment it takes to 

successfully drive a powered wheelchair. 

6.4. d. Applied researcher learning. 

As a non-disabled developing researcher hoping to enter the field of Assistive Technology 

research, this experience has enabled me to gain insight in an ecological setting of using a 

powered wheelchair. Not only has it enhanced my appreciation of the everyday barriers that 

powered wheelchair users face, but also can be applied to my research procedure as I 

progress through my academic career. I can demonstrate a more nuanced understanding of 

accessibility and ensure my research procedure mirrors that learning by removing 

unnecessary barriers and being mindful of these issues.   

Further, this process has highlighted my own generalising approach to disability and the 

ableist perspectives I possess. Nario-Redmond (2019) identified several recommendations for 

disability research practices to avoid perpetuating ableist attitudes in research. Nario-

Redmond (2019) concluded that researcher training is required to increase the researchers’ 

awareness of disability, emphasizing that non-disabled researchers should have to undergo a 

process of disability awareness training to approach the research using an appropriate frame 

of reference. This experience has enabled me to create my own frame of reference, by 

identifying the risk of assumptions in my research.   

6.5. Autoethnography Discussion 

The aim of this study was to gain personal and intimate familiarity with a powered 

wheelchair to enable me, a non-disabled developing researcher, to empathise and accurately 

represent powered wheelchair stakeholder perspectives in subsequent research. While being 

able to personally experience the functionality of a powered wheelchair through this study, I 

have also been able to identify and engage in a deeper applied process of researcher 
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reflexivity. It revealed unconscious biases and preconceptions about disability and powered 

wheelchair technology. For instance, when I started planning this study, I felt I was ignorant 

of the realities and complexity of powered wheelchair use. Inferring from my thoughts, 

feeling and actions I was perhaps unknowingly complacent in perpetuating and projecting 

implicit ableist notions. I appeared to see a wheelchair as an outward obvious sign of physical 

disability and seemed to assume that the experience of using a powered wheelchair would be 

negative. This could relate to a wider stereotypical assumption that living with a physical 

disability must be a negative experience (Dovidio, Pagotto & Hebl, 2011). These conclusions 

have several implications for my personal ongoing research but also apply to wider social and 

political efforts to address disability bias and prejudice within both the Assistive Technology 

industry and society.  

For instance, in 2006 the United Nations (UN) launched a global initiative (Convention on 

the Rights of Persons with Disabilities (CRPD), 2006); the U.K agreed to follow it in 2009. A 

component of this initiative was to combat stereotypes, prejudices and harmful practices 

relating to disabled people (Staniland, 2009). Since its implementation, a 2016 review of the 

U.K’s disability policy in compliance with the UN CRPD has been conducted. It concluded 

that there was further development needed to target negative stereotypes and prejudice 

stating, “Take appropriate measures to combat any negative and discriminatory stereotypes or 

prejudice against persons with disabilities in public” (CRPD Committee Inquiry 

Recommendations 2016, paragraph 114).  Complementing this wider national and global 

initiative, this experience indicates that engagement could be applied to researcher practices 

to reflect on prejudicial thinking and bias.  

As a developing researcher, this experience has also initiated a self-reflective process that 

I can build on throughout my ongoing research on assistive technology. Becoming cognizant 

of biases as a researcher can arguably strengthen the reliability and credibility of qualitative 
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research through enhancing the researcher competence and reflexivity (Dunn, 2014).  It is 

hoped that having my process of powered wheelchair engagement, contributes to literature 

calling for greater reflectiveness and honest recognition of bias and ableism. 

This aim also falls within wider social and political aspirations for the Assistive 

Technology provision industry. For instance, systematic reviews exploring health care 

professionals’ attitudes have found that many Assistive Technology health care providers 

possess prejudicial attitudes, to an extent similar to the general population (FitzGerald & 

Hurst, 2017). Further, a proposed consequence of providers’ attitudes is that they can make 

inadequate or inappropriate clinical decisions and may also fail to make appropriate 

recommendations for preventive care (McKinlay, Lin, Freund, & Moskowitz, 2002). A 

recommendation from this research could be to expose clinicians to the intricacies of 

powered wheelchair use to inspire reflection, and to generate empathy and further 

understanding of powered wheelchair use to address possible prejudicial thinking. This could 

perhaps be achieved through powered wheelchair users hosting informative talks on their 

own experience for instance via higher educational conferences or in work-place training 

days.  

6.6. Autoethnography Summary  

The autoethnography was conducted as a means of immersing the researcher in the study 

area and provided an opportunity to conduct in depth and comprehensive reflection. This was 

reflected in the uncovering of the researcher’s bias. This reflexive experience aided the 

researcher in preparing practically and mentally for the subsequent constructivist grounded 

theory.  

The findings from the researchers experience were also arguably reflective of the results of 

the narrative synthesis in the earlier systematic review (See Chapter 5). For instance, the 
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researcher described how her own preconceptions of powered wheelchair technology affected 

her use of the technology. This is reminiscent of some of the individual factors mentioned in 

the systematic review chapter. Further, the researcher experienced several environmental 

barriers to the use of the technology. These were also  reported barriers in the systematic 

review. The researcher’s personal experience can therefore lend support to existing literature 

around powered wheelchair use. Through this experience, the researcher was able to develop 

and increased awareness of the social and environmental barriers to powered wheelchair chair 

technology use. 
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Chapter 7: Constructivist Grounded Theory of LiNX technology Use Across 

Stakeholder Groups.  

 

 7.1. Organisation of Grounded Theory  

As previously stated in the introductory sections of this thesis, in the U.K the powered 

wheelchair supply chain and stakeholder network bridges multiple agencies and groups 

(Gillham et al, 2019). For instance, the provision, prescription, and sale of a powered 

wheelchair covers healthcare, private consumer and charity third sector domains (Hogel, 

2019). For instance, a powered wheelchair can be prescribed by the NHS, privately purchased 

or obtained through charity funding. This has led to a multitude of customer journeys to 

obtain a powered wheelchair each involving various stakeholders. The LiNX technology for 

example, was introduced to the market in 2016. As part of this process there were numerous 

phases, involving multiple people, across various domains and environments. As such, the 

LiNX powered wheelchair technology was designed by design engineers and mobility 

company managers. The technology has been distributed by sales staff and independent 

mobility shops. The LiNX technology has also been prescribed and maintained by 

occupational therapists, maintenance engineers and other healthcare professionals. The LiNX 

technology is then also used by powered wheelchair users in their environment to support 

activities of daily living. At this time, the experiences of individuals across the powered 

wheelchair supply chain are not addressed in psychological research.  

As seen in the earlier systematic review, there is limited research exploring this important 

aspect of wheelchair provision. This study was therefore conceived to address this omission. 

The wider aim of this constructivist grounded theory is to explore the experiences of LiNX 

powered wheelchair stakeholders and construct a process driven model that encompasses the 

engagement of powered wheelchair technology across the powered wheelchair technology 
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supply chain. The constructivist grounded theory is the last and largest component of this 

thesis. From the data, collected by in-depth interviews, an understanding emerged of how 

individuals interact in their social context and make decisions about their future behaviour. 

From this both the individuals and social process of engaging with, accepting and using the 

LiNX technology was revealed.  

In this thesis the constructivist grounded theory is split into several chapters. Firstly, the 

introduction to the grounded theory lends a theoretical and contextual basis to the study. The 

introduction is then followed by the method chapters. The constructivist grounded theory 

method is split into two chapters. The first chapter details the theoretical basis and the 

grounded theory rationale. The second method chapter details the process of conducting and 

analysing the grounded theory. The findings of the grounded theory are then discussed across 

four separate chapters. The first findings chapter outlines and explores how each stakeholder 

group is organised according to their culture, role, and focus. Thereafter, each chapter 

discusses the experiences of a stakeholder group, design and distribution, prescription and 

maintenance, and end user. The wider conclusions of the grounded theory and implications 

for practice are then considered in the discussion chapter.  

7.2. Grounded Theory Introduction  

This chapter offers an introduction to the constructivist grounded theory of LiNX powered 

wheelchair stakeholder experiences. The chapter is comprises of, a summary of the 

systematic review findings and how they related to the constructivist grounded theory aims 

and design, a summary of the autoethnography findings and how they influenced the 

constructivist grounded theory development and a brief psychologically focused literature 

review. Lastly, the explicit aims of the constructivist grounded theory are also stated and 

discussed.  
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7.2. a. Summary of systematic review findings  

The systematic review was conducted to explore current factors affecting the use of a 

powered wheelchair for an adult person a with a disability (See chapter 5 for Systematic 

Review).  The results from the review then informed the development of a narrative synthesis 

of the results. The narrative synthesis was constructed according to Noyes’s et al (2019) 

guidelines (See Chapter 5, section 5.5). Under these guidelines key results were contrasted 

across all included studies using a thematic approach (Noyes et al, 2019). A conceptual map 

(See Chapter 5, section 5.7) of reported factors affecting the usability of a powered 

wheelchair was then constructed. The conceptual map follows the framework established by 

Popay, Roberts, Sowden, Petticrew, Arai, Rodgers, Britten, Roen & Duffy (2006). Key 

outcome measures for studies included in the review included.  

• wheelchair usefulness 

• wheelchair effectiveness 

•  economic impact 

• driving challenges from the perspective of the user 

•  power wheelchair influence on daily occupation 

• user power chair satisfaction 

• mobility choices of the user and rate of day to day power chair use. 

 While many of the studies did not directly explore factors affecting usability of a powered 

wheelchair for adults, many relevant factors were extracted. The narrative synthesis split the 

results from the studies included into several core categories that affected powered 

wheelchair use: social factors, individual factors, environmental factors, technical and 

functional factors and organizational factors. Key to the development of the constructivist 

grounded theory were the organizational factors that affected powered wheelchair use. The 

results from the systematic review, specifically the conclusions from studies that reported 
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organizational factors as barriers to powered wheelchair use, demonstrate the role and 

importance of interdisciplinary and inter-stakeholder relations and communication for 

powered wheelchair use. The aims of the grounded theory were therefore based on the 

premise that stakeholder dynamics affect powered wheelchair use and that understanding 

these dynamics are crucial to understanding the use of the technology. Therefore, the 

conclusions of the systematic review support the wider exploration of LiNX technology 

stakeholder experiences to understand LiNX powered wheelchair technology use. 

Results of the systematic review: organizational factors.  

The review highlighted that in the U.K there are different ways to obtain a powered 

wheelchair including private funding, third sector contribution or National Health Service 

(NHS) provision (Bray, Noyes, Edwards & Harris, 2014). This process involves collaboration 

and communication between multiple stakeholder groups from manufacturers to prescribers 

and end users (Bray et al, 2014). The review therefore noted several factors that related to the 

communication and roles of different stakeholder groups and how they could influence 

powered wheelchair use. For instance, participant experiences documented in the review 

varied greatly regarding procurement and prescription, many felt that waiting times could be 

reduced (Evans et al, 2007; Stenberg et alet al, 2016, Mortenson et al, 2015). Stenberg et al 

(2016) highlighted how participants consequently felt frustrated at their dependence on the 

system. Some services also displayed a lack of sympathy towards users concerning how 

dependent they were on their powered wheelchairs (Stenberg et al, 2016). Further Mortensen 

& Miller (2008), as well as interviewing end users, also directly interviewed clinicians in 

their study. All therapists, regardless of discipline, described involving end users in the 

outcome of the prescription decision making process, however, end users involved in this 

study stressed that users, as consumers, should ultimately be responsible for the equipment 

they receive. As such Mortensen & Miller (2008) further stressed that end users and 
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clinicians each have a set of knowledge and experience that they bring to the procurement 

process. However, conflicts can arise about the type of wheelchair to be acquired. 

Further, regarding maintenance or adjustment of the powered wheelchair, lack of follow 

up or a delayed follow up often meant that participants waited a long time for appointments 

and consequently reported feeling stressed about needing adjustments and continued to use an 

uncomfortable chair (Evans et al, 2007). Evans expanded on this stating that, because of 

delayed times for appointments, many users were concerned that they would not be assessed 

in time to account for their changing needs. Consequently, Evans et al (2007) noted that 

participants would prefer not to use their chair than deal with having their chair adjusted. As 

well as rejecting equipment, delayed repairs and adjustments can have further consequences 

and leave the wheelchair user dependent on others around them and without access to their 

regular daily routine, this can have adverse health and occupational consequences for the user 

(Rossen et al, 2012).  

However, two studies noted that improved collaboration between stakeholder groups, 

especially between the user and clinician could greatly improve the user experience and 

acceptance and adjustment process. Stenberg et al(2016) explicitly notes that there is a need 

for improved support, dialogue and information between stakeholder groups (Stenberg et al, 

2016). Likewise, Mortensen& Miller (2008) explicitly states that there is a need for all 

stakeholders in the prescription and procurement process to work collaboratively together in 

order to “have people happy with the things in the end”. 

The results from the systematic review, specifically the conclusions from studies that 

reported organizational factors as barriers to powered wheelchair use, demonstrate the role 

and importance of interdisciplinary and inter-stakeholder relations and communication for 

powered wheelchair use. The aims of the grounded theory were therefore based on the 
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premise that stakeholder dynamics affect powered wheelchair use and that understanding 

these dynamics are crucial to understanding the use of the technology. Therefore, the 

conclusions of the systematic review support the wider exploration of LiNX technology 

stakeholder experiences to understand LiNX powered wheelchair technology use. Further, it 

is hoped, through using the LiNX technology as a vehicle to understand powered wheelchair 

use, there were wider implications for understanding powered wheelchair technology use.  

However, the systematic review also concluded that there were other end user centric 

factors that affected powered wheelchair use including social factors, environmental factors, 

individual factors and functional and technical factors. These factors could also be 

encompassed into the grounded theory as the end user experiences and perspectives of using 

the LiNX technology were also explored. The systematic review inevitably shaped the aims 

of the grounded theory and added credibility to the wider aim of exploring stakeholder 

experiences and perspectives of LiNX technology use. 

Further, investigating the use of a niche Assistive Technology, like the LiNX technology, 

required researcher understanding of the technology functionality. The evocative 

autoethnography filled that gap and had consequences for the design of the constructivist 

grounded theory. The following section therefore explores the conclusions of the evocative 

autoethnography.  

7.2. b. Summary of autoethnography findings  

Entering the field and engaging in research with people who use Assistive Technology 

inevitably opens a discussion about disability (Shakespeare,2008). Discussing how people 

use Assistive Technology, in this case powered wheelchairs, in various environments to fulfil 

clinical and functional requirements should be handled with tact and care. Moreover, it can be 

argued that the researcher needs to ensure rapport, understanding and adequate support is 
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provided to participants within this minority social group (McNeilly, Macdonald, & Kelly, 

2020). Researchers’ understanding of the functionality of the powered wheelchair technology 

can also be equally important.  

Within the autoethnography the researcher ventured to understand the functional, social, 

and emotional facets of powered wheelchair use. There were several practices within research 

that sustained this goal. For instance, within psychological qualitative research it is common 

to achieve intimate familiarity with the studied phenomenon, this is known as prolonged 

engagement and facilitates researcher reflexivity (Charmaz, 2014, Charmaz 2006). Such 

familiarity is presumed to promote an in-depth knowledge of individuals who contend with 

the phenomenon and has several benefits for both researcher and the inherent rigour and 

credibility of their research (Tufford &Newman, 2010). Further, the American Psychological 

Association (APA) stresses that developing skills for appreciating, understanding, and 

interacting with people whose experiences and beliefs can differ from one’s own because of 

diverse factors and protected characteristics (e.g., race, ethnicity, socioeconomic status, 

disability), is essential for developing researcher sensitivity, reducing bias in research, and 

encouraging ethical practices (Dunn & Andrews, 2015). Likewise, a similar practice is 

evolving within the Assistive Technology design and distribution industry. Specific role 

reversal or immersion into using the technology for all non-disabled stakeholders is being 

encouraged to better understand the problems and functionality of Assistive Technology 

(Gillham, Pepper, Kelly, Howells, 2019).  

The autoethnography revealed researcher unconscious biases and preconceptions about 

disability and powered wheelchair technology. For instance, the research revealed to the 

researcher some of the realities and complexity of powered wheelchair use. Inferring from the 

researcher thoughts, feeling and actions the researcher was unknowingly complacent in 

perpetuating and projecting implicit ableist notions. For instance, the researcher appeared to 
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see a wheelchair as an outward obvious sign of physical disability and seemed to assume that 

the experience of using a powered wheelchair would be negative. This could relate to a wider 

stereotypical assumption that living with a physical disability must be a negative experience 

(Dovidio et al, 2011). These conclusions had several implications for the developing 

constructivist grounded theory methodology.  

The experience gained from the autoethnography, and the awareness of current literature 

gained from the systematic review both contributed to the development of the aims and the 

design of the constructivist grounded theory. To summarise, the systematic review 

highlighted the lack of literature considering the wider stakeholder perspectives and 

experiences of powered wheelchair technology use. Likewise, the systematic review 

highlighted how the complexity and range of factors, including individual, social, 

environmental, functional, and technical and organizational factors can affect powered 

wheelchair use. The autoethnography exposed the researcher to the complexity of powered 

wheelchair functionality and enabled the researcher to gain some personal insight into 

powered wheelchair use. This reflective experience also revealed the complexity of powered 

wheelchair use and helped the researcher to become aware of negative unconscious biases. 

The impact of the autoethnography on the design of the grounded theory is also covered in 

more detail in the constructivist grounded theory method section. As well as the influence of 

these studies, there is also wider psychological theory that supports the aim of exploring 

stakeholder perspectives to understand powered wheelchair technology use, specifically the 

LiNX technology use and acceptance. These theories are now explored and their potential 

applicability to this study considered.  

7.3 Grounded Theory Relationship to The Literature 

The influence of organizational factors and the wider complexity of individual and 

contextual factors that affect powered wheelchair use are also supported within wider 
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psychological theory and literature. This section explores relevant psychological theory and 

how it relates to stakeholder experiences of LiNX powered wheelchair technology.  

Within constructivist grounded theory tradition, the researcher will often review literature; 

technical, nontechnical, professional, or non-professional, before beginning data collection 

and analysis. Furthermore, it is likely that this previous reading will guide the choice of the 

area to be researched and the method to be used in that research. As pointed out by several 

authors (Charmaz , 2006; Cutcliffe, 2000; Dunne, 2011; Strauss & Corbin, 1990), it is 

unlikely that without consulting the literature, and being oriented to the researched area, a 

researcher will arrive at a suitable project methodology.   

In the case of this research, the previous chapters including the systematic review and 

autoethnography enabled the researcher to form an understanding of the current state of 

powered wheelchair prescription in the U.K, the findings and direction of research in this 

area, a functional awareness of the LiNX powered wheelchair technology and an awareness 

of her own biases towards a powered wheelchair technology. All of these, under the 

constructivist tradition, prepared the researcher to design and conduct the constructivist 

grounded theory. Here a brief consideration of the relevant psychological literature and 

theory is presented.  

  



LINX TECHNOLOGY ENGAGEMENT                                                                                          168 

 

 

7.4. Psychological Theory and Literature 

As seen in previous chapters (See Chapter 2), theories from health psychology including 

the Health Belief Model (Rosenstock, & Becker, 1988) and the Theory of Planned Behaviour 

(Ajzen, 1991) have previously been used to understand a powered wheelchair end users 

experience of powered wheelchair technology use. Further, influencing theories from 

information technology research, such as the Unified Theory of Technology Acceptance 

(UTAUT) (Venkatesh et al., 2003) have also been applied to Assistive Technology use. 

However, within the grounded theory there is a wider aim of considering stakeholder 

experiences in relation to the use of the LINX powered wheelchair controls technology. This 

includes stakeholder dynamics, organizational structures, stakeholder culture and the use of 

technology. There are therefore several prominent social systems based and development-

based theories that could lend a theoretical foundation to the constructivist grounded theory. 

These theories are now discussed.  

7.4. a. Influences from organisational psychology, ergonomics and human factors.  

According to Wilson (2000), the nature of ergonomics is to understand people, their 

interactions and the relationships between them and to improve those interactions in real 

settings. Interactions occur between people and elements of socio-technical systems. Socio-

technical systems thinking grew out of work conducted in the UK into the introduction of 

coal mining machinery. This work identified the interrelated nature of technological and 

social aspects of the workplace ( Trist, Higgin, Murray, & Pollock, 1963).  

This work, and other similar studies, led to the emergence of socio-technical systems 

theory (Van Eijnatten, 1998). This early ergonomics work is reflected in the core philosophy 

of socio-technical systems theory, namely that design is essentially systemic (Clegg, 2000). 
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The socio-technical systems theory advocates consideration of both technical and social 

factors when seeking to promote change within an organization, whether it concerns the 

introduction of new technology or a business change program (Cherns, 1976). Organizations 

can be considered complex systems, comprising many interdependent factors. Designing a 

change to one part of the system without considering how this might affect, or require change 

in, the other aspects of the system will limit effectiveness (Hendrick & Kleiner, 2002). 

Although the underlying philosophy has remained largely unchanged, the specific principles 

and applications have evolved to reflect the changing nature of work, technology, and design 

practices. The emphasis has shifted from an early focus on mechanical heavy industry, to a 

gradual broadening of socio-technical systems theory applied to advanced manufacturing 

technologies (Davis, Challenger, Jayewardene & Clegg, 2014). However, a common theme 

across these contexts has been a focus upon the introduction of new technologies. 

 Socio-technical systems theory has achieved some success in informing the design of new 

technologies and technology focused change (Baxter & Sommerville, 2011). The principles 

of socio-technical systems theory have helped guide designers on the potential roles of users 

and on developing an understanding of how new technology may be used and integrated with 

existing social systems (Klein, 2014). The broad understanding gained through the continued 

study of technological design has enabled a reinterpretation of socio-technical principles to 

reflect the challenges of contemporary information and communications technologies (Clegg, 

2000). The benefits can be seen in the way that socio-technical researchers have been able to 

offer critical reflection and constructive advice on the design of large-scale IT projects, such 

as the National Health Service (NHS) National Programme for Information Technology 

(NPfITClegg & Shepherd, 2007; Eason, 2007). However, these examples demonstrate the 

applicability of the social systems theory to larger systems while the LiNX system is 

considerably smaller and more of a microsystem in comparison. Although, the socio-
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technical systems theory has been applied to understand human and technological 

engagement on a smaller scale. For example, the socio-technical systems theory has been 

applied to understand mobile payments (Apanasevic, Arvidsson & Markendahl, 2018) and 

higher education distanced learning (Wang, Solan & Ghods, 2010).  

 In the context of LiNX technology use across stakeholder groups, the sociotechnical 

systems theory supports and highlights the importance of consideration of the stakeholder 

relations including the relationship of stakeholders with the LiNX technology and the 

relationship between stakeholder groups. All of these could influence the use of the LiNX 

controls technology across LiNX stakeholder groups. Like the sociotechnical systems theory 

(Wilson, 2000), there are other areas of psychology that also consider the interaction between 

individuals and their wider environment and what effects this interaction has for an 

individual.  

Understanding Human Development in Context.  

Develecology is the study of the process of development of organisms and their changing 

relationships with their environments (Bronfenbrenner, 1989). The area involves the merging 

of both ecology and developmental psychology to understand the reciprocal, mutual and 

dynamic relationship between a person and their environment (Shelton, 2018). Like the 

sociotechnical systems theory mentioned above, an assumption within develocology posits 

that a person can influence their environment and conditions. Contexts and cultures within an 

environment can also influence a person. Urie Bronfenbrenner, a developmental 

psychologist, was arguably the founder of develocology, in his 1979 book The Ecology of 

Human Development, he put forth a framework to explain how the environment acts in 

shaping development. Bronfenbrenner’s framework assumed a constructivist model of 

development where the person is an active participant in experience and attempting to make 

sense of it. In the process of exploring and adapting to the environment, the person constructs 
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an understanding of the environment and acquires skills to deal with it (Shelton, 2018). 

However, the contribution of Bronfenbrenner’s framework lies in the wider consideration of 

the social structures and cultures in which we exist and function, and the impact these 

structures have on our experiences and human development. There are several core 

assumptions to Bronfenbrenner’s (1979) theory of human development, these include:  

• As previously mentioned, under Bronfenbrenner’s theory individuals are active 

participants, engaged in continual adaption to environments. Also, an environment 

includes relationships with other persons.  

• The environment is assumed to be changing rather than static and reciprocally 

adapting to the developing person.  

• A person’s environment is composed of different settings.  

• The process of mutual accommodation (between person and environment) is 

affected by the relationship between different settings.  

• Lastly, the relationship between a person and different setting is influenced by a 

wider context consisting of culture, community, and society.  

A core concept within Bronfenbrenner’s work is the attention to context. Bronfenbrenner 

actively encouraged other researchers to attend to the person, process and context that leads 

to development (Shelton, 2018). Considering the context, a person exists within a system of 

roles, relationships, activities, and settings. Applying the model to Assistive Technology use, 

Bronfenbrenner’s model asserts that human development is an evolving complex reciprocal 

interaction frequently occurring over time between individuals, objects (such as powered 

wheelchair technology), and symbols in their environments. These environmental interactions 

are referred to as proximal processes, which are found or take place when one learns new 

skills or performs difficult tasks. Proximal processes aim to explain how individual 

characteristics and the immediate and distal environments in which the processes are 
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unfolding result in desired or undesired developmental outcomes. For example, access and 

use of technology for health purposes depend on the environmental context, such as WiFi 

capabilities, and education or socioeconomic factors, but can be further influenced by age and 

level of computer self-efficacy (Hall, Bernhardt, Dodd, & Vollrath, 2014).  

The basis of Bronfenbrenner’s ecological model resides in levels of environmental 

influences that puts the individual at the innermost level and expands outward toward larger 

social systems of influence. The first level of influence involves microsystems. Microsystems 

include interpersonal interactions among family members, friends, teachers, and colleagues. 

The second level of influence, mesosystems, comprises the relationships and processes that 

take place between two or more microsystems such as interactions between home and work 

(Bronfenbrenner & Ceci, 1994). The next level of influence, the exosystem, is the larger 

social system that comprises two or more settings, including direct and indirect components 

(e.g., politics, economics, and culture). The final level, macrosystems, consists of overarching 

cultural and subcultural characteristics that influence all other levels, such as belief systems, 

knowledge, resources, and lifestyle factors. Bronfenbrenner’s model could be applicable to 

Assistive Technology use as understanding individual and environmental level factors, 

influences, limitations, and structures can influence in designing applications that meet 

specific user needs.  

7.5. Introduction Summary  

This chapter has contextualised the results of the previous studies included in this thesis and 

explored the wider literature that supports the aims of exploring wider LiNX technology 

stakeholder’s perspectives. For instance, the results from the systematic review, specifically 

the conclusions from studies that reported organizational factors as barriers to powered 

wheelchair use, demonstrate the lack of research considering the role of interdisciplinary and 

inter-stakeholder relations for powered wheelchair use. The aims of the grounded theory were 
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therefore based on the premise that stakeholder social and cultural dynamics affect powered 

wheelchair use and that understanding these dynamics are crucial to understanding the use of 

the technology. Further, it is hoped, through using the LiNX technology as a vehicle to 

understand powered wheelchair use, there were wider implications for understanding the 

powered wheelchair technology use. Likewise, foundational theories from developmental 

psychology and ergonomics, such, and Bronfenbrenner ecological systems theory (1979) and 

the socio-technical systems theory (Wilson, 2000), highlight the interaction of wider context, 

social systems and the role of interaction for the development and use of technology. Lastly, 

the researcher’s personal experience within the autoethnography exposed the researcher to the 

complex systems surrounding LiNX technology use. Based on these findings and theories, the 

aims of this study were therefore to explore the experiences of LiNX powered wheelchair 

stakeholders and construct a process driven model that encompasses the acceptance and 

engagement of powered wheelchair technology across the powered wheelchair technology 

supply chain. 
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Chapter 8: Grounded Theory Method: Theoretical Approach  

8.1. Organisation of Grounded Theory Method 

The constructivist grounded theory method has been divided into two chapters. The first 

chapter outlines the philosophical foundation and methodological decisions leading to the 

researcher’s decision to conduct a constructivist grounded theory. The second method chapter 

is a more detailed consideration of the data collection and data analysis that occurred across 

the constructivist grounded theory.  

8.2. Background 

This section details the methodology and research design used to explore the process of 

LiNX technology engagement across stakeholder groups. Knowledge of the subject provides 

little insight into how the social processes between powered stakeholder groups affect 

powered wheelchair technology adoption and use.  The following sections provide an account 

of the study design, drawing on constructivist grounded theory methods advocated by 

Charmaz (1983, 2006, 2010) to gather, analyse and synthesise data. Firstly, to give context 

and a foundation to the research, the research philosophical positioning is discussed. 

Secondly, the constructivist grounded theory methodology is outlined and justified. The last 

sections of this chapter address and explore the data collection methods and the analytic 

process employed in this study.   

8.2. a. Theoretical foundations and research paradigm. 

As outlined in the overarching thesis method chapter (See thesis method chapter 4, 

theoretical positioning of this project section 4.3), the researcher’s methodology included a 

relativist ontology and constructivist epistemology with the additional influence of symbolic 

interactionism grounded in pragmatism. This has been the philosophical approach adopted 

throughout the wider research project. How this positioning related to the constructivist 

grounded theory is now discussed.  
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A relativist ontology is based on the philosophy that reality is constructed within the 

individual human mind, so that no one ‘true’ reality exists. Rather, reality is ‘relative’ 

according to how individuals experience it at any given time and place (Moon & Blackman, 

2014). In line with this ontology, the constructivist epistemology also rejects the notion of 

objective truth and instead suggests that knowledge arises in and out of our engagement with 

the realities in our world (Levers, 2013).  

The constructivist epistemology is generally adopted to explore the contextual 

understanding of a defined topic or process. A social constructionist epistemology is adopted 

to explore the contextual understanding of a defined topic or process (Andrews, 2012). A 

social constructivist position can be applied to understand how experience is often embedded 

in often larger hidden structures, networks, situations and relationships (Charmaz, 2012).  In 

this project a social constructionist epistemology relates to the process of introducing LiNX 

controls technology across the U.K powered wheelchair supply chain across numerous 

stakeholder groups. The social constructivist approach allows subjective experience of the 

LiNX technology to be explored from multiple perspectives. For instance, the process of 

introducing LiNX controls technology across the U.K powered wheelchair supply chain 

across numerous stakeholder groups.  

The chosen methodology for this study was constructivist grounded theory (Charmaz, 

2006). This version of Grounded Theory aligns with the relativist ontology and constructivist 

epistemology. For instance, Constructivist Grounded Theory encompasses the assumption 

that reality is multiple, processual, and constructed (Charmaz, 2008). Other constructivist 

grounded theory assumptions relate to the interactional research process which considers the 

researcher’s positioning, as well as that of the research participants (Charmaz, 2008). 

Grounded theory and constructivist grounded theory specifically was selected as an 

appropriate methodology as it allows for the exploration of LiNX technology engagement as 
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a process and would enable the development of a theory that is closely related and grounded 

in the studied phenomena. The aim of this constructivist grounded theory is to gain a better 

understanding of the relational, organizational, personal and environmental processes and 

factors involved in Assistive Technology design, manufacturing, distribution, prescription 

and use.   

Symbolic interactionism is a social science perspective originally developed by Blumer 

(2012). It relates to meanings and the concepts of action, interaction and the self. Essentially, 

human beings act towards things based on the meaning they have for them, the meaning of 

things is derived from or arises out of interaction (Chamberlain-Sulaun, Mills & Usher, 

2013). While symbolic interactionism has traditionally been associated with classic or 

Glaserian grounded theory, Salvini (2019) emphasizes the convergences between symbolic 

interactionism and constructivist grounded theory and even describes symbolic interactionism 

as a common denominator between all grounded theory approaches. A core common concept 

in both constructivist grounded theory and symbolic interactionism is that of interaction. 

Constructivist grounded theory is built upon the premises of co-construction of data and the 

interaction of the researcher with the data and participants. Symbolic interactionism assumes 

that meaning arises both within and from interactions between individuals and their 

environment. The symbolic interactionism theme of action and interaction is a feature of all 

the assumptions, and interacting with participants, the data, and with oneself are key activities 

in constructivist grounded theory research. Constructivist grounded theory and symbolic 

interactionism even share a common lexicon concerning the importance of symbols and 

meanings and the co-construction of data (Salvini, 2019).  

The ontology and epistemology are now discussed further in relation to the selected 

methodology for this study, constructivist grounded theory.  
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Relativist ontology.  

As previously outlined, an ontology is the study of being and refers to the questions 

concerning the nature of reality (Denzin and Lincoln, 2005).  This study assumes and aligns 

with a relativist ontology.  Relativism rejects the notion of absolute truth and views reality as 

conditional, local, personal and able to take on different forms depending on the perspective 

of each individual person (Lincoln, Lynham and Guba 2018). For instance, how one 

stakeholder group experiences and interacts with LiNX technology may be very different to 

other stakeholder groups.  The complex process of LiNX technology engagement is multi-

faceted and could involve different elements. Within the LiNX supply chain, there are 

multiple stakeholder groups each with varying perspectives and motivations. For instance, 

industry-based design engineers, marketing and sales teams and clinically focused 

occupational therapists and rehabilitation engineers are confined by their job role and 

individual perspectives. Therefore, a relativist ontological position was adopted by the 

researcher to allow for the possibility of multiple stakeholder constructions of LiNX 

technology experience and engagement. Studies in organizational psychology have shown 

that social interaction and beliefs can influence supply chain dynamics (Sodhi, Son, & Tang, 

2012). Therefore, the reality and perspectives of stakeholder groups in the prescription, 

distribution and use of LiNX controls technology was also recognised as heavily subjective, 

involving the influence of culture, context and past experience, which fits with the 

ontological assumptions of relativism (Bhattarai, 2021). 

Constructivist epistemology grounded in symbolic interactionalist perspective.  

Epistemology can be defined as a way of understanding and explaining how an individual 

knows what they know (Levers, 2013). Symbolic interactionism is rooted in pragmatism, 

adopting an interpretivist lens and focusing on contextualized action (Oliver 2012). The 

pragmatist paradigm advocates an orientation towards understanding through the study of 
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observable phenomena and subjective meanings as opposed to positivism which assumes that 

only observable phenomena can provide credible data (Anders, 2018). Understanding in the 

pragmatist tradition is seen as instrumental in relation to the change of existence (Plummer, 

2000). Essential features of pragmatism include knowledge being “what has proved useful”, a 

focus on actions related to problem-solving and an emphasis on the practical application of 

ideas (Bryant, 2017). Within research context, a pragmatic study focuses on an actual real-

world situation. The process of undertaking a pragmatic study is first to identify a problem 

and view it within its broadest context. This leads to research inquiry, which seeks to better 

understand and ultimately solve the problem. Finally, the research findings often result in 

policy suggestions, new environmental initiatives, or social change. In the case of this study 

the LiNX technology is being investigated in a broadest sense by including the perspectives 

of stakeholders and acknowledging the influence of the researcher’s perspective. The broad 

enquiry, problem solving, and applied elements of pragmatism fit well with the aim of 

creating a theory around the practical process of LiNX technology engagement. In other 

words, consideration for the actions and roles of stakeholders.  

According to the symbolic interactionist perspective, individuals define an object’s 

meaning according to the use they have for it and therefore react according to the 

contextually defined meaning of that object (James, 1907; Mead & Schubert, 1934).  In this 

perspective a symbol is defined as an abstract, arbitrary stimulus to which meaning can be 

applied. Symbols include words and many objects, and almost all acts around others contain a 

symbolic element. Subjectively and contextually defined understanding, such as that 

developed by different LiNX stakeholders, also aligns with a relativist ontology.  

Building from symbolic interactionism, Goffman (1961) developed the conceptual 

framework of dramaturgy.  Through dramaturgy Goffman (1961) examines the roles taken on 

by the individual, what the different aspects of these roles are, how the individual interprets 
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and performs these roles, and how the individual distances himself or herself from the role. 

This role hypothesis can be used to explain interaction with the social world.  This symbolic 

interactionist and pragmatist emphasis on communication, language and action based on 

contextually defined meaning aligns with the study context, researcher perspective and 

relativist ontology. In this school of thought, to understand human action, it is necessary to 

discover the meanings people use to guide, interpret and make sense of their own actions and 

those of others.  This theoretical perspective is well suited to this project as it provides an 

ideal basis to explore stakeholder participant’s experience of LiNX controls technology 

acceptance and engagement and their interpretation of those experiences (Blumer, 1969; 

Mead & Schubert, 1934).  

Constructivism draws from symbolic interactionism, a philosophical perspective which 

focuses on dynamic relationships between meaning and actions. Constructivism, like 

pragmatism addresses the active processes through which people create, interpret and mediate 

meanings (Charmaz 2014). With its roots in symbolic interactionism, constructivism was an 

appropriate epistemology to address the study research questions due to the focus on active 

processes and the meaning created from social interaction (Carter and Fuller 2015; Charmaz 

and Belgrave 2013). Relating this to LiNX controlled powered wheelchair engagement, the 

meaning of LiNX controls technology for stakeholder participants will develop within and 

outside of interaction with the LiNX technology.  However, it will also develop through 

interaction within and between stakeholder groups.  In this perspective, stakeholders are 

human beings with individual roles, goals and motivations and relationships within the LiNX 

controlled powered wheelchair provision supply chain. This could moderate and influence 

how they perceive and act towards the LiNX controls technology (Charmaz,2014).  
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8.3. Design  

This section details the process of establishing an appropriate methodology for exploring 

stakeholder perspectives of LiNX technology engagement. To do this, the researcher 

reflected on the significance of the research, background context and carefully considered the 

intent and direction of the research questions and aim of the study. To aid this process, the 

researcher spent time immersed in the Assistive provision industry (See Chapter 9 section 9.1 

for full researcher relationship to the project and immersion in the study area). This enabled 

the researcher to explore the complexity of powered wheelchair provision, explore supply 

chain dynamics and identify stakeholder groups.  Likewise, exploring different 

methodologies that aligned with the study aims and philosophical positioning helped to 

identify and rationalise the approach that was most congruent. A constructivist grounded 

theory was deduced as an appropriate methodology for this study.  

8.3. a. Grounded theory.   

Grounded theory was first developed as a qualitative research method when sociologists 

Glaser and Strauss published “The Discovery of Grounded Theory” (1967). This publication 

explained their approach to research which essentially sought to uncover a theory within the 

data without prior hypotheses or assumptions. At that time, the predominant research 

approach was positivist, rooted in the application of quantitative experimental research to 

substantiate and test theory and hypotheses (Denzin and Lincoln, 2018). Glaser and Strauss 

(1967) essentially presented a new style of research which enabled social scientists to 

generate new based on a new approach to data.  

From its inception, grounded theory has offered a structured, robust, and credible 

alternative for researchers wanting to explore qualitative, open-ended research questions 

concerning human experiences and social processes (Charmaz and Bryant 2016). Previously, 

this type of research approach had been criticised for being impressionistic, unsystematic, and 
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fundamentally biased (Charmaz 2014). Grounded theory built on these criticisms by 

providing qualitative researchers with a viable alternative; offering practical tools and 

methods for systematically analysing qualitative data to generate theory about social 

processes (Timonen, Foley & Conlon, 2018).  

However, grounded theory research has continued to extend beyond sociology. As such, it 

is now widely established across a range of different disciplines including healthcare (Foley 

& Timonen, 2015), business (Gligor, Esmark & Gölgeci, 2016; Holton & Walsh, 2017) and 

information systems (Birks & Mills, 2011; ; Urquhart, 2013). With its growing popularity and 

use within different disciplines, grounded theory research has been developed, adapted, and 

transformed. Glaser and Strauss are now considered to be first generation grounded theorists 

and subsequent versions of their approach have since evolved (Morse 2009).  

Grounded theory filled a qualitative research gap with its potential to generate inductive 

theory based on structured and systematic approaches to simultaneously gather, analyse, and 

code data about the basic social processes related to the studied phenomenon (Glaser, 1998).  

A social process can be defined as an action involving a sequence of linked events over time 

that entails human interaction and brings about some form of change (Charmaz, 2014; 

Patterson & Morin, 2012). In this instance, the social process under investigation is the 

process of LiNX controls technology engagement across stakeholder groups. By 

endeavouring to explain significant social processes, grounded theory research moves beyond 

description into a fuller understanding of the meaning and actions involved with the context, 

conditions, and consequences of the phenomenon of interest (Corbin & Strauss, 2015). Due 

to grounded theory’s exploratory and inductive style of enquiry, it is often an appropriate 

methodology when little is known about a research area (Birks & Mills, 2011). In the context 

of this study, the LiNX technology is a new powered wheelchair controls technology 

introduced to the powered wheelchair supply chain in 2016. The introduction of the LiNX 
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technology involved unknown changes for stakeholders in the powered wheelchair supply 

chain. For this study, the primary reason for selecting grounded theory as a method was 

because the project intended to build a comprehensive theory regarding LiNX technology 

engagement across stakeholder groups.  

Further, the flexibility and use of concurrent data generation and data analysis meant that 

grounded theory was an appropriate and convenient choice of methodology for this study 

(Groen, Simmons & McNair, 2018). This flexibility allows the researcher to shift and capture 

situations as they evolve and move on throughout the study period (Charmaz, 2014). In the 

context of this study, there were frequent LiNX technology updates and several Assistive 

Technology policy updates this meant frequent changes to the way stakeholders used and 

interacted with the technology. A fluid, flexible and continuous approach to data collection 

meant that the changes made to the technology and the way people interact with the 

technology were captured in the data over the data collection period. Therefore, an adaptable 

research approach was relevant because of the dynamic nature of powered wheelchair 

provision (Gillham et al, 2019). Also, there is inherent philosophical flexibility with 

grounded theory since there are multiple versions each of which can be adopted by a range of 

epistemological perspectives dependant on the type of data and the ontological stance of the 

researcher (Holton, 2009). This theoretical flexibility meant that a grounded theory would 

align with the researcher’s philosophical beliefs.  

However, other qualitative methodologies were carefully considered by the researcher 

before making this selection. Phenomenology, for instance, was considered, specifically 

Interpretive Phenomenological Analysis (IPA). IPA emphasises lived experiences and 

ideographic commitment, situating participants in their own context and exploring their 

personal perspectives. This idiographic focus would be applicable to exploring stakeholder 

perspectives of the LiNX technology. However, IPA has been criticised for its lack of 
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standardisation and propensity to describe a situation rather than offer interpretive insight 

(Kirkham, Smith & Havsteen-Franklin, 2015). IPA is has also been described as a “snap 

shot” approach, essentially forming a detailed still picture of a phenomenon (Willig, & 

Stainton Rogers, 2017). Therefore, IPA is rarely used to capture process driven phenomenon. 

One primary aim of this research is to explore the process of LiNX technology use across 

stakeholder groups. Therefore, IPA was not deemed applicable for this study.  

Likewise, critical theory and reflexive thematic analysis were also considered but both 

methodologies were excluded. Critical theory is a foundational perspective from which 

analysis of social action, politics, science, and other human endeavours can proceed 

(Strydom, 2011). Research drawing from critical theory has critique (assessment of the 

current state and the requirements to reach a desired state) at its centre (Morrow & Brown, 

1994). Critique entails examination of both action and motivation; that is, it includes both 

what is done and why it is done (Morrow & Brown, 1994). In application, it is the use of 

dialectic, reason, and ethics as means to study the conditions under which people live. 

Critical theory was excluded as it does not account for the personal or individual factors. 

Rather, it considers organisational and macro structures. Within this study, LiNX technology 

engagement is a specific and novel area of inquiry. Using critical theory as a methodology, 

and therefore only considering the macro and organisational levels, would have risked 

potentially limiting the research by not examining the micro and individual structures. 

Finally, reflexive thematic analysis was also considered as a methodology. Braun and 

Clarke (2019) define thematic analysis as: “A method for identifying, analysing and reporting 

patterns within data.”. Thematic analysis minimally organizes and describes your data set in 

(rich) detail. However, frequently it can go further than this, and interprets various aspects of 

the research topic (Boyatzis, 1998).  Thematic analysis is an approachable and useful method 

of data analysis however it was excluded as a methodology for this study. A common 
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criticism of thematic analysis is that it is poorly demarcated with an absence of clear and 

concise guidelines (Braun & Clarke, 2006). Further, while thematic analysis can be 

interpretive, constructivist grounded theory was considered more applicable and more 

meaningful for this research with clearly defined operational stages and an emphasis on 

researcher analytic mentality (Charmaz, 2015).  

8.3. b. Rationale for constructivist grounded theory.  

As briefly discussed above, grounded theory is an innovative qualitative research 

methodology with three prevailing traditions: classic, Straussian and constructivist grounded 

theory. While all three traditions have similar origins, and to an extent they share common 

methodological techniques, classic, Straussian and constructivist grounded theory have 

diverged to the extent that they are not interchangeable methodologies. They differ in their 

philosophical frameworks and methodological directives. Specifically, they have different 

views on the use of literature, acknowledging the influence of the researcher and coding 

practices. Recent revisions have focused on moving grounded theory away from its original 

positivist positioning (Charmaz, 2006). However, all three grounded theory approaches, 

Straussian Glaserian and constructivist, use similar systematic and inductive ways of 

conducting research, using concurrent data collection and data analysis.  

The researcher selected a primarily constructivist grounded theory design for this study 

due to the philosophical alignment with constructivism, pragmatism, and symbolic 

interactionism. Similarly, the flexible approach to data collection and the construction of 

meaning with participants were all congruent with disability studies ethical practices. For 

instance, this method effectively mitigates the concern for speaking for individuals with a 

disability as the researcher and participant work to collectively to explore personal narratives 

and construct meaning. In this research, speaking for the LiNX stakeholders or 

misrepresenting their experiences through the lens of a non-disabled, developing researcher 
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was a methodological and ethical concern. Through constructivist grounded theory this 

concern can be accounted for as meaning is co-constructed with LiNX technology users.  

Equally importantly, researcher knowledge and preconceptions are acknowledged and 

mitigated as part of constructivist grounded theory process. Therefore, the perspectives and 

views of the researcher as a non-disabled, developing female academic can be acknowledged. 

Consequently, preconceptions or bias emanating from the researcher perspective can be 

reflected on and incorporated as part of the research narrative.  

Also, constructivist grounded theory allows for the researcher to acquire or develop a 

familiarity with the research area so that they can understand participant responses (Charmaz, 

2006). This approach differs from the Glaserian grounded theory tradition which 

recommends that the researcher set aside their prior knowledge (Kenny & Fourie, 2015). In 

this instance, a prior knowledge of the functionality and features of the LiNX controls 

technology, the LiNX controls supply chain and the nature of powered wheelchair provision 

in the U.K was essential to develop the research questions and aims. Therefore, constructivist 

grounded theory was more suited to this research.  

Overall, constructivist grounded theory was identified as the most appropriate for this 

research for several key reasons.  

• The researcher congruence with the philosophical orientation of constructivist 

grounded theory (relativist ontology and constructivist epistemology).  

• The recognition of the need for researcher prior knowledge of the LiNX system and 

Assistive Technology industry.  

• The flexible nature of data collection and analysis which would account for changes 

and developments in the LiNX technology supply chain. 
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• The emphasis on co-constructing meaning with participants which aligns with the 

social model of disability and disability studies practices.  

• The acknowledgement of researcher perspectives which would account for any bias or 

preconceptions.  

The process of arriving at this decision is represented in the table below.  
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Table 6 Considered methodologies 

Methodology  Assumptions  Reason for rejection or acceptance in this study  

Interpretive 

Phenomenological 

Analysis (IPA) 

Detailed examination of human lived experience.  

Theoretical underpinning: phenomenology, hermeneutics, 

ideography. Ideographic commitment situating participants 

in their particular context exploring their personal 

perspectives.  

Should connect with everyday experiences.  

   

This methodology was rejected for several reasons: 

• Ignores semantics and language.  

• Ambiguous  

• Lacks standardization  

• Can be descriptive over interpretive. 

Thematic 

Analysis  

Braun and Clarke (2019) define reflexive thematic analysis 

as: 

“A method for identifying, analysing and reporting patterns 

within data.”  

Thematic analysis can be a method that works both to reflect 

reality and to unpick or unravel the surface of 

This methodology was rejected for several reasons:  

• Lack of clearly defined steps  

• Fixed analysis stage after data collection  

• Can be descriptive over interpretive  

• Prior knowledge of the research area 

encouraged.  
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‘reality’. 

Critical Theory  Orlikowski and Baroudi (1991) classify research as critical 

where a critical stance is taken toward taken-for-granted 

assumptions about organizations and information systems 

, and were the 

aim is to critique to status quo “through the exposure of what 

are believed to be deep-seated, structural contradictions 

within social systems”. 

This methodology was rejected because it considers the 

macro and organizational structural levels but ignores 

individual and micro level structures.  

Grounded theory    

 

Constructivist 

Grounded theory 

(CGT) 

 

• The goal is to explain a process or action  

• Constant comparative process.  

• Treat the research process itself as a social construction 

• Scrutinize research decisions and directions 

• Improvise methodological and analytic strategies 

throughout the research process 

This version of grounded theory was selected as the 

most appropriate for several reasons:  

• Continuous data collection and data analysis 

suited this project as data collection was dependent 

on access to a hard to reach group.  
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• Collect sufficient data to discern and document 

how research participants construct their lives and 

worlds. 

• Flexible and developing approach.  

• Analysis can begin before all data are collected  

• Purpose - construction of middle-range theory from data 

(theory with limited scope, that explains a specific set of 

phenomena). This is achieved through:  

1) Initial coding  

2) Focused coding 

3)         Theoretical coding  

• Would enable the construction of a mid-range 

model of LiNX technology engagement and 

acceptance.  

• Aligns with the researcher’s philosophical 

positioning of a relativist ontology and social 

constructivist epistemology.  

• The co-construction of meaning as a core feature 

aligns with an ethical disability studies agenda.  

• The flexibility of constructivist grounded theory 

accounts for changes in the Assistive Technology 

industry.  

• Constructivist grounded theory advocates a base 

level of researcher understanding of a research area 

so that participant responses can be understood. As 

the researcher is unfamiliar with powered wheelchair 
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provision and prescription this makes a systematic 

review and prior research permissible.  

 

Classical 

(Glaserian) 

grounded 

theory 

• Introduced by Glaser and Strauss. 

• No claims made on methodology when introduced. 

• classic grounded theorists now identify themselves as 

critical realists (Holton and Walsh 2017). 

• Presented as a package of ‘methods’ for conducting 

grounded theory research and considers ‘all is data’ for 

qualitative and quantitative data. 

•  Focuses on emergent theory construction, basic social 

processes, theoretical coding families and core category. 

Rejected for several reasons: 

• Not aligned to the philosophical 

positioning of the researcher.  

• Classic grounded theory called for no 

prior knowledge of the research area. This was 

incongruent with the research area. Due to the 

complexity of powered wheelchair provision in 

the U.K the researcher required an introductory 

level of understanding to formulate research 

questions and direct study methodology.  

 

Straussian 

grounded 

• Introduced by Strauss who later co-published with 

Corbin. 

• There were some similarities with the researcher’s 

philosophical positioning, but constructivist 
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theory • Originally did not address methodology, but the more 

recent versions recognise the influence of symbolic 

interactionism and pragmatism. 

• Introduced coding techniques applied to the data (not 

emerging from):   

o Axial coding – reorganises data after line-by-line 

coding 

o Identifying properties of categories and 

comparing categories with subcategories (builds 

relationships around the axis of a category) 

o Conditional/consequential matrix - shows 

relationships between micro and macro conditions and 

consequences on actions. 

▪ Introduced storyline as an analytical tool 

during theoretical integration to conceptualise 

grounded theory was more aligned to the 

researcher’s ontology and epistemology. Straussian 

grounded theory on its own was therefore rejected. 

For instance, Straussian grounded theory has been 

criticized for having underlying positivist 

assumptions Charmaz (2003).   

• The very strict, ridged and sequential nature of 

Straussian coding has been criticised for being too rigid 

to allow for researcher creativity in the analytic process.  
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the core category. This works as an extended 

theoretical memo. 
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Chapter 9: Conducting the Constructivist Grounded Theory  

The previous chapter presented a methodological tour of the research, beginning with the 

researcher’s philosophical positioning within a relativist ontology and constructivist 

epistemology and continuing with an exploration of the influencing roles of symbolic 

interactionism and pragmatism. Constructivist grounded theory was justified as the most 

appropriate methodology for the research focus. The next chapter addresses the practicalities 

and precise steps taken in the data collection and data analysis of this constructivist grounded 

theory.  

9.1. Gaining Researcher Immersion in the Subject Area  

While traditional Glasserian grounded theory advocates limiting prior knowledge of a 

research area to prevent bias emerging in the data analysis, constructivist grounded theory 

acknowledges that complete lack of knowledge of the study context can be both impractical 

and limit the applicability of any theory produced (Charmaz, 2006; 2010). Thus, to 

familiarise herself with powered wheelchair distribution and prescription process, the 

researcher attempted to gain personal knowledge of the LiNX technology design, 

distribution, and prescription process prior to collecting any data for this constructivist 

grounded theory.  This process of researcher understanding was undertaken through active 

researcher engagement with industry professionals, a reflexive autoethnographic experience 

and through developing a familiarity with potential stakeholder groups. 

9.1. a. Engaging with the powered wheelchair design and manufacturing and 

prescription industry.  

The powered wheelchair design distribution and prescription industry in the U.K has a 

complex supply chain network comprised of key stakeholder groups. One of these groups is 

the powered wheelchair design and manufacturing companies, such as Invacare. For this 

project, the researcher was invited to attend liaison quarterly meetings between Invacare and 
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their wheelchair services in South Wales. This enabled the researcher to familiarise herself 

with the research setting, context, and stakeholder group dynamics. Likewise, these meetings 

also provided an opportunity to begin to develop rapport and start an open communication 

with industry specialists and clinician stakeholder groups. This would later facilitate 

participant purposeful sampling frequently associated with constructivist grounded theory 

(Charmaz, 2010). As the researcher relationship with Invacare developed she also contributed 

and led several market research projects within Invacare that were separate to this thesis. For 

instance, the researcher assisted with three U.K based studies exploring the living habits in 

later life. Likewise, the researcher took the U.K lead on a pan European research project into 

seating habits of older people.  

Further, the researcher was also invited to a tour of the South Wales Posture and Mobility 

Service site which helped form a base knowledge of powered wheelchair prescription and 

maintenance in the U.K for the project. This knowledge was essential when forming a 

procedure for the study including, identifying relevant stakeholder groups, drafting interview 

schedules and understanding participant responses.  

9.1. b. Autoethnography and gaining researcher immersion.  

Exposure to design, manufacturing and prescription specialists facilitated gaining 

understanding to the nature of the LiNX supply chain network and study area. However, there 

was arguably a need to further understand the functionality of the LiNX controls as well as 

the perspectives of the LiNX technology end user. To address these knowledge gaps the 

researcher sought to explore LiNX controlled powered wheelchair use by engaging in a 

reflexive exercise; using a LiNX controlled powered wheelchair for a day. The main 

objectives of this experience were to understand the functional, social, and emotional facets 

of powered wheelchair use. The aim of the autoethnographic (see chapter 6) experience was 

to gain personal and intimate familiarity with a powered wheelchair to enable the researcher, 
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as a non-disabled developing researcher, to empathise with and understand powered 

wheelchair stakeholder perspectives in subsequent research.  

It can be argued that the researcher needs to ensure rapport, understanding and adequate 

support is provided to participants within an underrepresented group (McNeilly, Macdonald, 

& Kelly, 2020). As such, the researcher’s understanding of the functionality of the powered 

wheelchair technology was equally important.  

There are several traditions within qualitative research that support the use of 

autoethnography in conjunction with a constructivist grounded theory procedure. For 

instance, within constructivist approaches to grounded theory research it is common to 

achieve intimate familiarity with the studied phenomenon.  This is known as prolonged 

engagement and facilitates researcher reflexivity (Charmaz, 2014; Charmaz 2006). Such 

familiarity is presumed to promote an in-depth knowledge of individuals who contend with 

the phenomenon and has several benefits for both researcher and the inherent rigour and 

credibility of their research (Tufford & Newman, 2010). In this instance, developing 

familiarity with the LiNX technology; its functionality and features, would help the 

researcher to understand the differing stakeholder groups perspectives and dynamics. Further, 

the American Psychological Association (APA) stresses that developing skills for 

appreciating, understanding, and interacting with people whose experiences and beliefs can 

differ from one’s own because of diverse factors and protected characteristics (e.g., race, 

ethnicity, socioeconomic status, disability), is essential for developing researcher sensitivity, 

reducing bias in research, and encouraging ethical practices (Dunn & Andrews, 2015).  

Further, in constructivist grounded theory, the position and perspectives of the researcher are 

acknowledged and incorporated as they actively shape how the researcher interprets the data. 

In this instance, using a LiNX controlled powered wheelchair in a natural setting and 
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documenting and reflecting on the process was approached as a novel way to explore 

researcher preconceptions as well as develop technological understanding. 

A similar practice is evolving within the Assistive Technology design and distribution 

industry. Specific role reversal or immersion into using the technology for all non-disabled 

stakeholders is being encouraged to better understand the problems and functionality of 

Assistive Technology (Gillham, Pepper, Kelly, Howells, 2019). To enhance researcher 

understanding of functionality and general day to day use of Assistive Technology and 

powered wheelchair use, the researcher followed Gillham and colleagues’ (2019) 

recommendation of role reversal of using the equipment to better researcher inclusivity as a 

developing researcher in the field of disability. The experience enabled the researcher to gain 

an understanding of the functionality of a powered wheelchair and identify and engage in a 

deeper applied process of researcher reflexivity. The process revealed unconscious researcher 

biases and preconceptions about disability and powered wheelchair technology that could be 

acknowledged in the research process.  

While the usefulness of role-reversal experiences are contended in the literature, for this 

research project, in this context it was supported by a philosophical foundation of 

constructivism and symbolic interactionism (Råheim, Magnussen, Ragnhild, Lunde, 

Jacobsen, & Blystad, 2016). For instance, undermining the constructivist tradition is the 

notion that learning does not just happen from the traditional method of presented 

information. Under constructivist ideas, learning occurs only when the learner discovers the 

knowledge through experimentation and doing (Adom, Yeboah & Ankrah, 2016). (See 

project method chapter 4, philosophical positioning section 4.3) .  
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9.2. Participants included in the constructivist grounded theory 

The inclusion criteria for participants in the sample were deliberately broad to include 

anyone who either worked with the LiNX controls or used the LiNX controls.  As a 

constructivist grounded theory study, this allowed for flexibility while inviting different types 

of people to participate as the research progressed, all the while using theoretical sensitivity 

to steer the sampling process (Charmaz, 2006). However, the following were not included in 

the study because nobody from those backgrounds volunteered and theoretical sampling and 

researcher understanding did not indicate they would be required: healthcare assistant, 

physiotherapist, speech and language therapist, pharmacist, patient or family member. 

Ideally, the sample would have included a physiotherapist because participants often referred 

to physiotherapists  filling out powered wheelchair prescriptions. However, while 

physiotherapists were sometimes involved in powered wheelchair referral, they were rarely 

involved with the LiNX technology specifically. 

The categorisation of stakeholder groups was something that developed throughout the 

grounded theory process according to stakeholder roles, goals and cultural context. The 

discussion of specific stakeholder groups and how they were categorised is therefore 

presented in the results section. This grouping of stakeholders occurred after considerable 

researcher reflection and reviewing the data. However, for clarity’s sake, the participant 

numbers and demographics are discussed here. Broadly speaking, as part of the grounded 

theory process, participants were categorised according to their cultural group and role with 

the technology. Therefore, participant groups consisted of: designers and distributers, 

prescribers and maintainers, and end users.  

Within the end user stakeholder group, the decision was made not to include children. 

Studies that report the perspectives of children who use wheelchairs and their families have 

previously been completed by specialist groups and government commissions (Muscular 
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Dystrophy Association, 2006, 2002; Health Technology Assessment, 2020). Within this study 

adults who were powered wheelchair users of any length of experience were included in the 

study, provided they had experience with the LiNX controls technology. This precluded the 

participation of children because of their age and relative inexperience particularly 

independently in the community. 

Table 7 Participant characteristics 

Stakeholder 

group  

Participant 

code  

Pseudonym  Role  Experience with 

powered 

wheelchairs 

(months/years) 

Gender  

Design and 

distribution  

PC1 Greg  Engineer  3 years  M 

PC2 Nigel Training  5 years M 

PC3 Jack Sales  10 years  M 

PC4 Edd Sales  10+ years  M 

PC5 Tom  Support  8 years  M 

PC6 Ryan  Design 10+ years  M 

PC7 Adam  Design  10+ years  M 

PC8 CF James  Manager 7 years M 

PC9  Joe   Manger  

 

 

10+ years  M 

PC 10 Roger Mobility Shop 

Owner 

10+ years  M 

Prescribers, 

and 

maintainers 

PC11 Jane  Occupational 

therapist  

10+years  F 

PC12 Kera  Occupational 

therapist  

6 years  F 

PC13 Susan  Occupational 

therapist  

3 years  F 
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PC14 George Rehabilitation 

engineer  

10+years  M 

PC15 Harry  Maintenance 

engineer  

2 years  M 

PC16 Liam  Powered 

wheelchair 

Technician  

3 years  M 

PC17 Lewis  Rehabilitation 

engineer  

5 years  M 

PC18 Michael  Maintenance 

engineer  

10+ years  M 

PC19 Robert  Maintenance 

engineer 

(Ireland)  

3 years  M 

End user  PC20 Katy  End user  20 years  F 

PC21 Abby  End user  2 years F 

PC22 Owen  End user  13 years  M 

PC23 Ethan  End user  2 years  M 

PC24  Josie  End user  4 years  F 

PC25 Leah End user  6 months  F 

 

9.3. Recruitment and Sampling  

Different types of nonprobability and nonrandomized sampling are commonly used in 

grounded theory research (Foley & Timonen, 2015). Typically, grounded theorists 

purposively select participants who they believe can offer valuable insight into the topic 

under study (Morse, 2007). Ideally, a constructivist grounded theory study employs 

theoretical sampling (Foley & Timonen, 2015). In practice, this means starting by 

interviewing a small number (sometimes just one or two) people whose characteristics are 

relevant to the study and selecting further participants based on the information gathered 

from the early interviews. However, in this study, recruitment strategies varied depending on 

the stakeholder groups.  
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For the recruitment in all participant groups, the researcher created various professional 

social media pages with detail of the research to facilitate online recruitment via social media 

and snowballing emails. For example, the advertising information included this study’s social 

media handles which meant within one click, potential participants could quickly view the 

following: contact details for the researcher and supervisors, study’s rationale, participant 

information sheet, consent form and guidance on how to volunteer to be a participant. 

Research studies are now drawing from the opportunity of social media and websites to 

recruit study participants with increased support in the literature endorsing this type of online 

recruitment advertising (Kapp, Peters and Oliver 2013). However, Arigo, Pagoto, Carter-

Harris, Lillie & Nebeker (2018) and Gelinas et al. (2017) recognised the lack of established 

guidance on social media enabled recruitment and recommended researchers reflect carefully 

on how they use online advertising. However, in 2014 the British Psychological Society 

Research Board (BPS), developed guidelines on Internet-mediated Research. The guidelines 

were reviewed in 2017 and again in 2020–2021. The guidelines outline some of the issues 

researchers may face when conducting internet mediated research. These issues included: 

navigating the public-private domain distinction online; confidentiality and security of online 

data; participant anonymity, procedures for obtaining valid consent; procedures for ensuring 

withdrawal rights; levels of researcher control; and implications for scientific value and 

potential harm of both participants and researchers (BPS, 2021).  

There were several limitations and practical implications for advertising to recruit research 

participants via social media for this study. Social media recruitment is widely considered to 

be a fast, convenient method to advertise for volunteer study participants (Gelinas, Pierce, 

Winkler, Cohen, Lynch & Bierer, 2017). However, only people who engage with Facebook, 

Twitter, Linked in and Reddit would have seen the advertisement.  
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Figure 6 Recruitment Post Example 

Snowballing techniques were also used. This involved asking participants to forward an 

email invitation to other people or verbally refer interested parties. Snowballing helped to 

address the limitations of recruiting through social media sites as a deliberate attempt to 

advertise for potential participants who may not be active online. The study advertisement 

poster was also attached to these recruitment emails 

 

 

Figure 7 Example Email 
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Purposive sampling was also employed with occupational therapists and Invacare staff. 

Regarding staff recruitment, Invacare were made aware of this research and fully consented 

for their staff to be interviewed in relation to this project. Invacare staff were approached by 

the researcher directly via email and provided with the study information. Further, as the 

researcher had been involved with the company for some time many staff were aware of the 

research. Occupational therapists were also purposely recruited through the researcher’s 

personal network.  

The researcher also contacted various third sector and professional bodies to request if 

they could advertise the study through their social media sites and online distribution 

networks. For example, the table below shows some of the agencies contacted throughout the 

duration of this research and a full list is provided in the appendices (See Appendix L).   

Table 8 Organisations contacted in Constructivist grounded theory recruitment. 

Agency/organisation  Reason they were contacted  

Posture and 

Mobility Group  

This is a U.K based organisation concerned with the dissemination 

of knowledge relating to posture and mobility needs for people 

with disabilities. It was thoughth that they might be able to assist 

with industry, clinician and end user stakeholder group 

recruitment.  

 

Spinal research UK U.K based charitable organisation with an interest in global 

research into disability and paralysis. It was assumed they could 

assist with LiNX end user recruitment.  

 

Aspire  Aspire is a U.K based charity providing practical support to people 

with spinal cord injury. It was thought that they would  be able to 

disseminate the research information to recruit LiNX end users and 

clinicians.  

 

Disability Busters  Disability Busters aims to disseminate disability experiences to 

further public understanding. It was assumed that Disability 

Busters could distribute the study information to LiNX end users.   

 

Scope  Scope is a disability equality charity within the U.K. It was hoped 

they would be able to spread the study information to recruit LiNX 

controls end users and clinicians.  
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The researcher ruled out contacting NHS mobility services directly because of the lengthy 

NHS ethics approval process which was not feasible to apply for at that point of study due to 

the time restrictions of the doctoral research project. Therefore, recruiting some clinicians 

was problematic. This recruitment issue reflected the ‘messy reality’ of actual research 

practice by showing how challenging it is to find volunteer participants (Archibald & Munce, 

2015). Recruiting people into a research sample can be particularly difficult for novice 

researchers, doctoral students and studies with restricted time or funding (Joseph, Keller & 

,Ainsworth 2016). With grounded theory research, Timonen, Foley & Conlon (2018) 

recognised that theoretical sampling becomes limited if the specific type of desired data is too 

cumbersome to access or is unavailable within a feasible timeframe for the study. However, 

while recruitment of participants was a challenge in this study, due to the niche area of 

research and the time constraints of professionals in this research, eventually after advertising 

the study for 12 months, enough participants for theoretical saturation of the themes was 

achieved.  

9.4. Interview Schedules  

Due to the lack of knowledge in a subject area, some grounded theory interviews opt for 

an unstructured interview guideline (Foley & Timonen, 2015). However, most grounded 

theory studies commonly use more structured interview guides (i.e., semi structured 

interviews) (Charmaz, 2006). This is especially true for inexperienced grounded theorists as 

starting data collection on a new project, can be potentially fraught with pitfalls, especially 

for novices (Charmaz, 2014). Not constructing an interview guide can invite asking awkward, 

poorly timed, intrusive questions that the researcher may fill with unexamined preconceptions 

(Karp, 2009). Further, constructivist researchers tend to rely on participants' viewpoints about 

the situations under investigation (Mojtahed, Nunes, Martins, & Peng, 2014), the vast 

majority of inductive research remains interview-based and interpretivist in nature. 
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Accordingly, the use of interviews as a data collection method in inductive research is 

justified by its affinity with daily-life conversations and the centrality of interactions, 

exchanges, and negotiation of meaning between two parties (Kvale & Brinkmann, 2009), 

which corresponds to constructivist approaches to research. 

This study therefore utilised semi structured interview guidelines to facilitate data 

collection. As is common in constructivist grounded theory (Charmaz, 2010), the semi-

structured interviews featured questions designed to elicit lengthy anecdotal response. The 

interview guidelines were formulated according to Charmaz (2006) where it is advised that 

grounded theorists should use short interview guides (with opening, central, and closing 

questions) to help focus the data and expand on key components of the experience under 

study (Charmaz 2006). All questions were open-ended, rather than prescriptive of what the 

answer might be (eg. “can you tell me about your first experience using the LiNX controls?”  

The use of interview guides in grounded theory studies can also facilitate greater consistency 

in data collection (Charmaz, 2006). As is common in grounded theory the interview guide 

was considered a flexible tool to revise and develop (Charmaz, 2014). Semi-structured 

interviews and open-ended questions also align with a constructivist epistemology.  

In this instance, developing the interview guides and questions involved a continual 

reflexive process, developing and focusing the domains of enquiry for this project. The initial 

interview guide was developed in fulfilment of the university ethics procedure. However, as 

the researcher developed and became accustomed to asking questions, the interview 

schedules inevitably developed. For instance, after the autoethnographic experience, where 

the researcher reflected on her stereotyped ideas around powered wheelchair use, the 

language around the use of powered wheelchairs in the interview schedules was examined 

and revised to ensure researcher preconceptions were not evident.  
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Borrowing from narrative interviewing techniques (Muylaert, Sarubbi, Gallo, Neto & 

Reis, 2014) the interview structure was loosely based around three separate sections to 

establish the process of LiNX technology engagement. This relates to the wider research goal 

of capturing the narrative of participants’ experiences and their thoughts feelings and actions 

in relation to the LiNX technology. The finding of the systematic review were also used to 

target questions based on individual, organizational, technical and functional and 

environmental experiences of using the LiNX technology. The three sections of the 

interviews included (See Appendix M for interview schedules) 

• Gaining demographic information and building rapport. This stage involved asking 

the participant about themselves and to share information about their job role, age and 

life circumstances. This stage also involved establishing how the participant used the 

LiNX, i.e. in what context and capacity.  

• The second stage involved establishing a LiNX technology engagement narrative ie. 

How they first heard about the LiNX technology, when they first interacted with the 

LiNX technology, how they use the LiNX technology, has how they work with the 

technology changed over time?  

• The last section engaged the participant in a reflective account and an evaluation of 

the process, for instance, how the individual felt during this process and the barriers 

and facilitators of engagement they experienced and whether they have any 

recommendations for future practice and technology development. 

Slightly different interview schedules were generated for the different stakeholder 

participant groups - clinician, end user, industry staff. Similarly, interviews with Invacare 

staff members and occupational therapists followed the same basic structure but were adapted 

to their specific roles and demographic questions varied. The flexibility of the constructivist 

grounded theory method (Charmaz, 2012) and the semi-structured nature of the interview 
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procedure also meant that questions could be adapted as the data collection progressed. 

Further, this meant that questions could be piloted, refined, and clarified as data collection 

continued. Also, additional questions could be added to allow for developing themes to be 

explored (See Appendix M for interview schedules) 

9.5. Interview procedure  

All participants were given the opportunity to read the study information sheet (See 

Appendix L) and consent form (See Appendix E) prior to their interview. If participants then 

wished to take part, a mutually convenient time and date was agreed between the researcher 

and participant. Depending on whether participants had a virtual e-signature, they either 

completed the consent form online or gave verbal consent at the start of the interview.  Once 

informed consent had been established, the interview was formally started with an 

introductory session and followed the interview schedule detailed above.  

Participants from the end user stakeholder group were invited to participate in the study if 

they were able to give informed consent and to read and understand the information sheet. 

Participants were informed the interviews were likely to last for approximately one hour. 

However, it was also emphasised that participants could take as long as they needed to fully 

explain their perspectives. Some did take considerably longer. The average length of 

interviews was 56.4 minutes, the interview durations ranged from46.16 minutes to 161.08 

minutes. The participants agreed to the recording of the interview and its later transcription. 

They also agreed to the findings of the research being used in future publications. No one 

who required the help of an interpreter or who used a communication device chose to 

volunteered to participate.  

All interviews were conducted online via Microsoft Teams or Skype. Face to face 

interviews were planned where possible and considerations were put in place for face-to-face 
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interviews regarding researcher lone working and ensuring interview settings were 

appropriate. However, in this study during the period of data collection (2020-2021) the 

coronavirus pandemic affected all face-to-face meeting and meant that travel restrictions 

were imposed across the U.K. Therefore, all participant interviews were conducted online in 

adherence with coronavirus government restrictions in Wales and subsequent university 

policy. With qualitative inquiry, the accepted norm for qualitative interviews is to conduct 

them face‐to‐face (Charmaz, 2003).It is typical to consider collecting qualitative data via 

telephone or online only when face‐to‐face interview is not possible. However, Ward, Gott 

and Hoare (2015) conducted a grounded theory via telephone interviews. In their study 

participants reported a positive experience of telephone interviewing. Further, Ward et al, 

(2015) noted that the integrity of grounded theory interviewing was not disrupted. 

Conversely, rapport was easily established, and participants reported not feeling inhibited or 

as if they were being judged (Ward et al, 2015). Other studies since also opted to conduct 

qualitative interviews via online applications to collect data (Anghorban, Roudsari, Robab, & 

Taghipour, 2014).  

Once the interview had concluded, participants were thanked for their time and 

participation. They were then informed of how their data would be handled and reminded that 

they could withdraw their data. A debrief form (See Appendix N) was then immediately sent 

to participants thanking them for participation. This advised participants that they would be 

able to view and add to their interview transcriptions should they wish to amend, redact, or 

add to their original statements. This both contributed to the construction of meaning 

traditional in constructivist grounded theory (Charmaz, 2006; 2010) and ensured informed 

consent procedures. In qualitative research, the key concerns with informed consent relate to 

the unsuitability of traditional one-off informed consent forms (Houghton, Casey, Shaw, & 

Murphy, 2010). Giving participants the opportunity to review their contributions mitigates 
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this concern. Furthermore, it is a way of ensuring trustworthiness and rigour in constructivist 

grounded theory (Charmaz, 2006).  

9.6. Ethical Approval and Ethical Considerations  

As briefly considered above, research practice considers consent, confidentiality, and 

beneficence as core principles that safeguard people against harm (Oates, Carpenter, Fisher, 

Goodson, Hannah, Kwiatowski, & Wainwright, 2021). Due consideration and planning, 

whilst using these core tenets of research ethics, act as protective factors for reducing the 

possibility of undue harm and distress which may arise from involvement. Panicker & 

Stanley (2021) notes that ethics are as much about the researcher’s personal standards as their 

rules of practice, and their utility begins and ends with the researcher.  

The following section provides details of the ethical processes and considerations that 

occurred throughout the study. Formal ethical approval to conduct this study was granted by 

the University of South Wales in April 2020 (See Appendix C). Due to the nature of one to-

one interviewing, and the potential risk of allowing un-vetted researchers to work alone with 

vulnerable participant groups, a Disclosure and Barring Service (DBS) check was kept up to 

date and the researcher subscribed to the update service.  

9.6. a. Consent and anonymity. 

For participation to occur, it was essential that the terms of participation were fully 

understood by all participant stakeholder groups (Douglas, McGorray & Ewell, 2021). 

Informed consent was ensured by providing a participant information sheet which all were 

encouraged to read and to ask questions prior to the interview. Regarding this study, it has 

also been suggested that consent may vary with participants who have degenerative 

conditions. For instance, as health status changes some individuals may change their mind 

about their willingness to participate in the research. Considering this, participants could 
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withdraw their data up to two weeks after the interview date. However, after this, in line with 

constructivist grounded theory methodology (Charmaz, 2006), data transcription and analysis 

would begin meaning that data could not be withdrawn.  

In qualitative research the transfer of the transcripts to the participants is intended to 

validate the transcripts, to preserve research ethics, and to empower the interviewees by 

allowing them control of what was written (McMullin, 2021). Participants within this study 

were also offered the opportunity to read the transcript of their interviews and to reflect on 

whether their narrative accurately conveyed what they were trying to say. This process 

ensured trustworthiness and participant ownership of the research (McMullin, 2021).  

Further, anonymity for all participant groups was assured to prevent their identity from 

being revealed in the thesis and any publications. Strategies implemented to ensure this 

included the use of pseudonyms that were allocated before the interview began. The use of 

pseudonyms has been challenged in the literature (Moriña, 2021) as potentially denying the 

participant an identity. This is a political issue explored by those writing about disability 

research (Oliver & Barnes, 2010). However, by making the participants, the area in which 

they live, the wheelchair dealers and the district wheelchair services mentioned in the 

findings of the research anonymous ensured that anyone reading the thesis would be able to 

relate to the issues expressed but be unable to identify individuals and services. This thesis 

was never intended to be a critical review of services. Further, quotes were taken from 

transcripts verbatim to provide evidence to support the interpretation of the participants’ 

narrative. These were not altered, other than removing identifying information, so on reading 

the thesis, participants may recognise their words; however, they should not be able to be 

identified by others from the content of the thesis. Effectively. all the information collected in 

this research was kept strictly confidential.  
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9.6. b. Consideration for potential harm and ensuring wellbeing.  

Participants’ wellbeing was ensured throughout the study. Participants were continually 

reassured that they were not required to answer any questions that could cause them 

discomfort and did not have to recall any information that they did not want to discuss. 

Further, they were reminded that they had the right to withdraw throughout the study. 

There were specific considerations regarding wellbeing for each participant group. In the 

LiNX end user group many of the participants were managing complex medical conditions.  

Everyone therefore had a different set of needs and was approached individually as how to 

best suit their needs throughout this study. For instance, considerations were made for 

individuals who experienced cognitive and physical fatigue or had limited verbal 

communication.  Where appropriate, information, consent forms and debrief forms were 

adapted and the print enlarged to the individual’s preferences. As is appropriate in disability 

research (Gustafson & Brunger 2014), each end user participant was treated as an individual 

and given the various options regarding how they would like study information and how they 

would like the interview to be conducted. Likewise, participant fatigue was considered in 

terms of interview length. Individuals were continually asked about their specific needs and 

adjustments were made accordingly. For instance, in one LiNX end user interview the 

participant became fatigued and asked to respond with written answers to the rest of the 

interview. Adapting the procedure to her comfort and skill level, subsequent questions were 

communicated via written communication. While not ideal for in-depth grounded theory 

interviewing, the participant’s wellbeing was the primary concern.  

Qualitative research often invites people to talk about sensitive issues and has the potential 

to cause emotional distress, which may be upsetting, embarrassing or cause anxiety 

(McCauley-Elsom et al., 2009). This study asked participants to discuss engagement and 

experience of using the LiNX powered wheelchair technology. For the end user participant 
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group, the interview therefore involved discussing information around their disability and 

experiences of their disability. Within the interviews participants did not express feeling 

distress around this topic. Should this have proved distressing for participants they would 

have been reminded that they were not expected to answer any questions that cause any 

discomfort. The researcher attempted to employ tact and sensitivity throughout the interview 

process only discussing what each participant felt comfortable with.  

Regarding Invacare staff participation, individuals were made aware that their 

participation was approved by the Managing Director.  They also knew that their responses 

would influence the interpretation of the data in this research and could inform feedback 

given to the Managing Director. However, it was stressed that all feedback was anonymised 

and provided in generalised terms to maintain confidentiality. At the time of data collection, 

the U.K was currently in a nationwide lock down and work from home situation. Therefore, 

most interviews conducted with staff were conducted in their home environment.  

9.6. c. Potential ethical issues for researcher. 

All interviews were conducted via Skype or Teams applications therefore, the lone 

working risk of the researcher was mitigated and there was limited risk of personal harm to 

the researcher. Additionally, to maintain professional boundaries, only a professional email 

address and phone number were provided to participants. Constructivist grounded theory 

advocates establishing rapport and familiarity with participants to facilitate in the process of 

generating shared meaning (Charmaz, 2006). However, care was taken to maintain 

professional boundaries. For example, Dickson-Swift, James, Kippen, & Liamputtong (2006) 

highlight the blurring of boundaries that can occur in qualitative health-based research. 

Namely, navigating the space between researcher and friend that comes with immersion in an 

area (Dickson-Swift, et al, 2006). Dickinson-Swift et al, (2006), emphasise the importance of 

clarity when communicating with participants and having strategies in place to leave the 
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research relationship. Therefore, within this research, the researcher endeavoured to clearly 

communicate the aims, scope, and outline the nature of the research relationship to all 

participants. However, navigating these boundaries was occasionally challenging for the 

researcher. This applied especially with Invacare employees and separating the familiarity 

that had developed while working closely on other projects.  

9.7. Transcription of Data  

Transcription of interviews occurred as close to the initial interview as practically feasible 

by the researcher to maintain the consistency of field notes and accurately capture the tone 

and narrative of the interview. It is common in grounded theory to consider the transcription 

the first stage in preparation for data analysis as it enables intimate familiarity with the data 

(Smith & Firth, 2011). Notes were also taken during the transcription process to mark any 

emerging notable phenomena within the audio files. Audio files were transcribed verbatim by 

the researcher and transcripts were then utilised in the analysis of the data.  

9.9. Data Analysis  

While the section above detailed how the data was collected, the next sections explain how 

the data were analysed according to Charmaz’s (2010) version of constructivist grounded 

theory. As discussed above; a constructivist grounded theory approach situates the researcher 

as interpreter of data and a co-constructor of meaning of social processes (Charmaz, 2010). 

Within grounded theory, analysis and data collection are not separate phases of the research 

but continually occur simultaneously (Charmaz, 2006; 2010).  This process involved 

simultaneous reflection and constant comparative analysis of the data, which is fundamental 

to the analysis and theory development stages of grounded theory (Glaser and Strauss, 1967). 

Analysis involved line by line coding of the data allowing the researcher to study the data 

closely and conceptualise ideas.  Memo writing occurred continuously, allowing the 

researcher to dismantle the codes and analyse them.  Focused coding then enabled the 
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researcher to separate, sort and synthesize the large amount of the data.  Once any gaps in the 

data had been identified, theoretical sampling occurred enabling the researcher to explore 

codes and themes more fully. For instance, when analysing and progressing through the 

initial coding process for a block of Invacare staff interviews, perspectives on powered 

wheelchair provision industry kept reoccurring. An additional question around participant 

perspectives of the powered wheelchair provision industry was then added to the semi 

structured interview schedule to reflect this concept development and trace it across 

participant groups.  

It has been suggested that rigour is implicitly built into the grounded theory method, and 

that transparency of application is essential to denote credibility (Cooney, 2011). 

Furthermore, maintaining researcher reflexivity throughout the analysis and theoretical 

construction is a fundamental ontological premise within a relativist paradigm (Lincoln and 

Guba, 1985). This chapter therefore presents a description of the methods used throughout 

data analysis, drawing on the guidance of Charmaz (2006) to code and integrate theory. Also, 

see below for the guide the researcher formulated and used throughout the constructivist 

grounded theory analysis. The techniques used by the researcher and the questions asked at 

each stage of the analysis are detailed. 

Table 9 Constructivist grounded theory analysis 

Stage of 

Analysis  

What does it involve? 

(techniques) 

Key questions to Ask  Process 

checklist and 

evidence  

Initial 

coding  

Line by line coding:  

Keep codes short, simple 

and analytic. Move 

quickly through the data.  

Code for topics and 

themes.  

Name each line of the 

data.  

What is this data a study of? 

(Glaser, 1978).  

What do the data suggest? 

Pronounce? Leave unsaid?  

From whose point of view?  

 

reflective 

journal: journal 

memos made and 

clearly define 

them.  

Reflect on own 

thoughts during 

the process.  
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Select most “telling 

codes” to prevent being 

overwhelmed by codes.  

 

Annotated 

transcripts.  

Interview notes  

 

Word by word coding:  

Highlight descriptive 

words and adjectives are 

a good focus.  

 

Attend to meanings of 

specific words.  

Coding with gerunds: 

Remain close to 

participants actions and 

processes by focusing on 

verb use.  

What are the processes here?  

How can I define it?  

How does this process 

develop?  

How do participants act 

while involved in this 

process?  

What are the consequences 

of this process?  

 

Incident with incident 

coding:  

Compare incident with 

incident with text. Close 

cousin of line by line 

coding but helps to 

reveal processes.  

Look at contexts if 

incidents.  

 

 

What larger analytic story do 

these incidents suggest?  

How did participants profess 

to think and feel during these 

incidents?  

Focused 

Coding  

Study and assess initial 

codes.  

Take critical and 

measured approach to 

analytic practices.  

Concentrated active 

involvement in this 

process.  

Focused coding also 

checks preconceptions 

around a topic. Make 

sure you are reflecting 

on this.  

Compare within texts 

and across texts.  

Emergent process.  

Let new things emerge.  

What do the initial codes 

say?  

What comparisons can you 

make between them?  

How do I define the codes 

meanings?  

Look for what the codes 

imply and reveal about the 

data.  

What do you find when you 

compare your initial codes 

with the data?  

In which ways might your 

initial codes reveal patterns?  

Which of these codes best 

account for the data?  

Do your focused codes reveal 

gaps in the data?  

 

Memos need to 

clearly explain 

thought 

processes here. 

Make sure you 

use data in 

memos to keep 

them grounded in 

the text.  
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Theoretical 

coding  

Sophisticated level of 

coding that follows the 

codes generated in 

focused coding.  

Create data “hypothesis” 

to test the relationship 

between codes and the 

evidence from the data.  

The purpose of theoretical 

codes are to conceptualise 

your focused codes and 

integrate focused codes.  

Memos need to 

clearly explain 

thought 

processes here. 

Make sure you 

use data in 

memos to keep 

them grounded in 

the text. 

 

9.10. Evaluating Constructivist Grounded Theory 

9.10.a. Trustworthiness and quality.  

Using qualitative methodology in research has long attracted criticism. Mays and Pope 

(1995) offer the criticism that qualitative research lacks scientific rigour through the reliance 

of anecdotal evidence to draw conclusions. It has been argued that relying on interviews as a 

method of data collection can lead to participants displaying demand characteristics 

impacting the trustworthiness of their experiences (McCambridge, deBruin & Witton, 2012) 

Elliot et al (1999) published a comprehensive set of guidelines to ensure that quality is 

maintained throughout the research process. The researcher of the current study adopted this 

guidance. The following table below introduces each of the guidelines and provides evidence 

as to how each point was addressed during the research.  

Table 10 Elliot quality of qualitative research stipulations table 

Stipulation  

Elliot et al. 

(1999) 

Explanation  How it was addressed in this study  

Researcher 

must specify 

their own 

underlying 

assumptions 

and 

theoretical 

orientations.  

This provides a lens through 

which readers can understand 

how the researcher may have 

influenced analysis. This is 

particularly pertinent for 

constructivist grounded theory 

given that the perspective of 

the researcher is openly 

acknowledged to influence the 

For the purpose of the current study the 

researcher has made their position 

statement clear in the previous section 

and engaged in an in depth bracketing, 

immersive and reflective 

autoethnographic process Further, the 

process of keeping a reflective journal 

throughout the research process and 

making memos (Appendix M for 
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interpretation of data 

(Charmaz, 2006) 

reflexive diary extracts) during data 

collection has encouraged the 

researcher to maintain self-awareness. 

Situating the 

sample  

Elliot et al(1999) suggest that 

participants should be 

described in sufficient detail 

that it allows the reader to gain 

an impression of the range of 

participants involved and thus 

the situations to which any 

generated theory may be 

applicable. 

 

Relevant participant demographics 

were established through the 

systematic review. In this study 

participant demographics are provided 

in the results chapter. Further, the 

research stakeholder context is also 

outlined in the grounded theory method 

section above. 

Grounding in 

examples  

There should be sufficient 

examples provided that that 

reader is able to appraise the fit 

between raw data, coding, 

concepts and theory generated 

via the research. 

 

Full illustrations of categories and sub-

categories are therefore provided in the 

data analysis section and the findings 

and results section. 

Providing 

credibility 

checks 

Researchers should aim to 

triangulate data with other 

sources in order to check the 

credibility of data. 

Transcripts and codes were therefore 

reviewed and  discussed with the 

academic supervisors, who both have 

extensive experience of qualitative 

research methods and have conducted 

previous research exploring Assistive 

Technology acceptance.  Triangulating 

the data with others facilitated changes 

within the coding of the data, such as 

the development of categories. 

 

Coherence  Elliot et al (1999) further 

stipulated that data, analysis 

and study findings should be 

presented in a consistent and 

integrated  manner, through the 

use of diagrammatic maps and 

frameworks alongside a 

coherent narrative account to 

lend contact and accurately 

represent participant 

experiences.  

 

The results section therefore presents a 

narrative of  LiNX controls technology 

acceptance and engagement across 

stakeholder groups, alongside an 

interpretation of the data and 

diagrammatic representation of the 

generated theory. 
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Accomplishing 

general vs. 

specific 

research tasks  

 

 (Elliot et al, 1999) states that 

limitations of findings 

pertaining to the applicability 

beyond the original context of 

the data should be clearly 

addressed. The researcher 

should provide a clear account 

as to whether the research aims 

to create a generalisable theory 

or understanding of the given 

phenomenon, or whether the 

aim is to provide an in-depth 

comprehensive insight into an 

individual event.  

 

The current study is representative of a 

sample of multidisciplinary powered 

wheelchair stakeholders in the U.K. 

Any findings from this study are not 

considered to be generalisable to any 

other group. Participant 

demographics including length of time 

working with powered wheelchairs  

have still been provided so that readers 

may make an informed decision as to 

how applicable it would be to 

generalise findings to other research 

settings. The limitations of this study 

are outlined and duly considered in the 

discussions chapter. 

 

 

9.11. Process of Grounded theory Analysis  

9.11. a. Initial coding. 

Initial coding of data is the preliminary step in constructivist grounded theory data analysis 

(Charmaz, 2006: 2010). The purpose of initial coding is to start the process of breaking down 

the data to compare incident to incident and to look for similarities and differences and 

patterns in the data. In initial coding, the researcher inductively generates as many codes as 

possible from early data. Important words or groups of words are identified and labelled. In 

constructivist grounded theory, codes identify social and psychological processes and actions 

as opposed to themes. Charmaz (2006, 2010) emphasises keeping codes as similar to the data 

as possible and advocates embedding actions in the codes in an iterative coding process. 

Essentially, initial coding categorises and assigns meaning to the data, comparing incident-to-

incident, labelling beginning patterns and beginning to look for comparisons between the 

codes. In this instance, initial codes were also informed by notes the researcher has taken 

during the interview process (See Appendix O).  

Line by line analysis was also used as a strategy to break up participant narratives and 

attempt to highlight the meaning of narrative that would normally escape the researcher’s 
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attention when read more concurrently (Charmaz, 2006). Initial codes mostly consisted of 

descriptive labels not unlike thematic analysis. They were descriptive and recounted or 

summarised the action of a line in concise terms. For instance, initial codes relating to 

attitudes or actions denoted participants feelings such as; ‘not worth the effort’ or ‘not part of 

my job’. As early data codes and patterns were identified, audio recordings and field note 

transcripts were continually consulted to ensure analysis was indicative of the data. This 

provided a second layer of analysis to explore implicit meaning derived from the interview 

context. By returning to original sources, initial assumptions made from the coding process 

can be challenged and possible bias addressed (Strauss & Corbin, 1990). Revisiting data also 

encouraged new interpretations of participants’ LiNX experience narratives, encouraging new 

codes that encompass multiple meanings and interpretations (Charmaz, 2006). Below is an 

example of initial codes and memos from an end user transcript.  

Table 11 example codes and memos 

Transcript excerpts  Initial codes  Researcher memos  

 

Money and money is a strange 

thing. It certainly doesn't buy 

you happiness, that's for sure. 

That has to come from within 

yourself and the relationships, 

but money does give me a 

choice. So without money, your 

life choices are restricted. I 

mean, I'm, as I say, incredibly, 

incredibly fortunate to be in the 

right place where I work hard. 

I've been incredibly fortunate, I 

made money through my 

business life, and that has 

enabled me to have choices and 

I'm not dependent on the state 

or anyone else to assist me, 

assist me with, you know, as I 

say. Having, you know, moved 

house to something, hopefully 

future proof the next few years, 

 

 

 

Money and choice 

relationship.  

 

 

Gratitude 

expressed  

Choices mean 

you’re not 

dependent  

 

Looking to the 

future  

 

Acknowledging 

functional 

limitations 

 

 

 

Money and choice.  

The participant seemed very aware 

of their monetary resources and 

how this related to their acquisition 

of Assistive Technology to help 

manage their condition. Feelings of 

guilt and gratitude were expressed. 

Comparison between what they had 

and what other people might have 

seemed to be the cause of this guilt 

and gratitude. The participants 

emphasised that money means 

having a choice. Choice in this 

sense seemed to mean having the 

resources available to adapt your 

environment and purchase 

equipment. Not having money 

means that you are more limited.  

 

Choice and independence:  
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you know being able to, for 

example, install a wet room 

with, you know, a hight 

adjustable toilet and that 

probably cost four or five 

hundred pounds. Its not yet 

fitted but do it, you know, 

probably because, you know, 

Again, because of my limited 

mobility, I can't drive myself 

completely. That type of thing, 

when you got a wheelchair 

adjusted, accessible car. That, 

you know, it's the most 

expensive car ever, you know, 

I’ve ever had to buy in my life 

before, but again, it allows me 

to have the freedom to be a bit 

more independent. But if you 

don't have that money, you 

don't have that choice. And 

that's. Yeah, that's difficult.  

 

RE: 324-341  

Choices and 

feelings of 

independence.  

Feelings of guilt.  

Importance of 

freedom and 

independence  

Independence is 

seen as an 

investment  

 

 

 

Having choices seemed to lead to 

feelings of independence and being 

less dependent. This participant 

expressed complete ownership of 

decisions made.  

 

Investing in the future: 

Futureproofing.  

The participant emphasizes that 

they are “future proofing” their 

environment. They are doing this 

by installing and purchasing 

adaptive equipment and modifying 

their environment to account for 

anticipated disability progression. 

Eg. Moving house, installing a wet 

room. This shows that they are 

thinking about their future and 

acting on ensuring they are 

prepared for their disability 

progression.  

 

 

 

9.11. b. Focused Coding.  

The second stage of coding within a constructivist grounded theory requires the researcher 

to refine analysis to synthesise and explain larger segments of data (Charmaz, 2006). For this 

the researcher summarised transcripts in analytic pros. This aimed to capture the participant 

key narrative in a few sentences. Fundamentally, focussed coding is an iterative process that 

aims to identify the most salient and prevalent themes within the field of study and subject 

them to a higher level of abstraction (Charmaz, 1983). Minor conceptual categories from 

initial coding are used to sift through and categorise data in order to determine their 

usefulness at an analytical level, rather than as a descriptive account (Charmaz, 1995). 

Through comparison of data against pre-existing categories, and categories against newly-
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refined categories, their adequacy can be challenged to ensure their worth within the 

analytical process (Charmaz, 2006).  

In line with a focused coding framework (Charmaz, 2006) each transcript  was revisited 

and reread carefully, then contrasted against earlier categories formulated in the initial coding 

stage. These early labels were then contrasted against new data as data collection continued, 

sorting through transcribed interviews to develop meaning. As codes were used to examine  

participant perspectives from different stakeholders alternate explanations were sought, often 

resulting in multiple headings to describe all aspects of the unfurling content. For example, 

different synonyms and phasing were experimented with to find the best fit for the code 

grounded in the data. This process became useful when conceptualising perspectives from 

different stakeholder participant groups whilst also ensuring common meanings within the 

phenomena of engagement were defined. Additionally, continuous memo writing helped to 

merge categories, and built on emerging insights. As focussed coding progressed, the driving 

questions of the thesis were kept in mind, focusing on the process of LiNX technology 

engagement from stakeholder groups.  
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The focused coding method and generated focused codes were also discussed and 

triangulated with the supervisors working on this project. Larger theoretical emerging themes 

were also discussed, and longer analytical memos were reviewed. This triangulation and 

discussion served to ensure that the themes emerging were analytical  rather than purely 

descriptive and that the themes and analytic memos were representative of the data and 

participant experiences.  

 

Table 12 Example codes and reflections 

Focused 

Code group  

Code group meaning  Transcript quote  

Emotive 

response  

Codes relating to the 

emotional response of 

(both positive and 

negative) when engaging 

with the LiNX technology 

or associated services.  

It was a long fight. It was a long, hard fight off 

them never taking responsibility, being quite 

rude, being quite abusive to me in the end. 

Katy 184-185 

Details of process:  

Starting to group and conceptualise focused coding for the end user groups. At the 

moment, the table below shows some preliminary emerging code groups. I have included 

some transcript quotes to keep the code groups grounded in the data.  

I chose to write about the emotive responses of the participants for this exercise as I am 

beginning to see a story unfold within this code group. Namely, that emotional reaction 

of the participants are tied up in their experience of using the LiNX technology, acquiring 

the LiNX technology and maintaining the LiNX technology. These emotive incidents 

then impact how they feel about the LiNX technology.  

Further, from my perspective as the researcher, and through analysing the transcripts and 

listening to the recordings, the end user group was the most emotive. They used florid 

and descriptive language to describe incidents and challenges. I think this communication 

of emotion indicated the level of end user investment and the meaning of this technology 

for them. 

Figure 8 Analytic Memo Example 1 
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Learning 

facilitation  

Codes relating to the 

method, nature and 

process of learning to use 

LiNX technology as 

experienced by the users. 

  

There's no guidance out there Katy: 280 

Perception  Codes relating to how 

users perceive 

technologies and services 

associated with the LiNX 

technology. Benefits; 

challenges; expectations; 

value.  

 

I did see one of my friends had one where she 

was able to control with her phone to bring her 

wheelchair over to her now. So I was saying I 

see that in my life. Ethan 111-113 

Interaction  Codes relating to 

communication 

experiences with other 

people in the LiNX 

technology supply chain. 

Both positive and 

negative.  

 

you're battling against someone that, yes, they 

know their job because they know the 

wheelchairs, but they don't know the person 

that's using the wheelchair. Katy 244-246 

Using the 

technology  

Codes relating to using 

the LiNX technology and 

the experience of specific 

technological features.  

 

the control mechanism in itself is fairly straight 

forward and understandable. and given the fact 

that I can use it, I’d describe it as being fairly 

idiot proof, so. Yeah, other than that, I don't 

know much more about it. 210-212 Owen 

Reason for 

adoption  

Codes relating to the 

motivational factors that 

influence the use of the 

LiNX technology. 

a key thing for me was the ability of any 

wheelchair to rise and go down. It's 

manoeuvrability was important to so its 

midwheel drive so you can turn the circle on 

the spot, but the important thing for me was 

the ability for the seat to go up and down. So I 

think I was presented with, you know, a 

number of, you know, a number of options. I 

think I was able to try out. Most certainly to try 

an Invacare wheelchair, in premises and. And 

obviously, at that point, what it wasn't 

configured to my exact needs. So, I mean, the 

chair itself is bespoke to my requirements in 

terms of seat height and everything else, so. 

Yeah. I mean, TDx to be seen of the options in 

front of me was the best, the best available in 

meeting the requirements. 141-150 Owen.  

 

Social and 

economic 

macro 

factors  

Codes relating to factors 

that affected the use or 

acquisition of the LiNX 

Money and money is a strange thing. It 

certainly doesn't buy you happiness, that's for 

sure. That has to come from within yourself 

and the relationships and I agree with your 
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technology that were 

beyond the individual.  

line, but money does give me a choice. So 

without money, your life choices are restricted. 

Owen 324-327  

 

being disabled isn't cheap. And I think that's 

the frustration of all.  You know, companies 

seem to find it very easy to profit from 

someone who has a disability. 170-276 Katy 

 

The excerpt above shows some of the focused codes discussed for the end user stakeholder 

group with accompanying memos and reflections. These focused codes were discussed 

amongst the researcher and supervisory team in weekly meetings. Gray & Crosta (2019) 

describes using reflection in supervision and triangulation of perspectives whilst analysis data 

to maintain an open awareness of their position and to identify gaps in analysis. Essentially, 

the process of discussing codes and memos was essential for researcher reflexivity in the 

analytical process. Researcher reflexivity helps to both ensure theoretical sensitivity and 

ensure trustworthiness of grounded theory research (Cooney, 2011).  

9.11. c. Theoretical coding. 

From focused coding the researcher engaged in theoretical coding. Theoretical coding 

entails the refinement and merger of concepts into theoretical categories that characterise the 

social reality of the phenomenon (Charmaz, 2010). The aim of theoretical coding is to 

provide an insight into the relationship between concepts to develop an integrated theory 

(Charmaz, 2006). 

 Intensive comparative analysis was a defining feature of this stage of the analysis, 

contrasting category construction back to code, and code back to data, to ensure a faithful 

representation of participant accounts. Analysis became a dynamic process, recombining data 

into configurations to develop greater understanding into tacit social processes.  Further, 

during this process, additional information was sought to saturate categories under 
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development. The analysis identifies relationships, highlights gaps in the existing data set and 

may reveal insight into what is not yet known.  

Within the theoretical coding stage initial models were drawn to experiment with 

combining the codes and data into a succinct model of LiNX technology engagement across 

stakeholder groups. A collection of drafted models are included in the Appendices (See 

Appendix Q). Throughout the analytic process, the researcher documents, notes, thought, 

memos, and reflections in a reflective diary. Engagement with this reflective practice aided 

the researcher in asking questions of the data (Charmaz, 2012) and formulating the 

subsequent final model (See Appendix P).  

9.12. Methods Summary 

This chapter has sought to explain how the research was carried out by exploring the 

decisions that were made regarding the design of the study and how participants were 

accessed and selected for interview. Data collection methods and the way that the data were 

analysed were all addressed. How various analytical methods were used to understand the 

data was also presented. The following chapters will now explore the grounded theory 

findings across LiNX technology stakeholder groups.  

 

 

Chapter 10: Constructivist Grounded Theory Ecosystem and Stakeholder Culture 

Findings 

In the following chapters the full results and a transactional model of LiNX technology 

engagement across stakeholder groups is presented. This study employed constructivist 

grounded theory (Charmaz, 2006) to explore LiNX technology engagement. Constructivist 

grounded theory essentially aims to develop a detailed understanding of the underlying social 
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or psychological processes within a certain context (Charmaz 2006). An understanding of 

these processes is achieved by exploring social interactions and social structures in detail. In 

this instance, constructivist grounded theory was applied to explore the psychological 

processes surrounding LiNX controls technology and powered wheelchair technology 

provision across stakeholder groups. It emerged from the data that these stakeholder groups 

included the designers and distributers, prescribers and maintainers, and end users. Each 

stakeholder group was categorised according to their role in the LiNX technology supply 

chain. Designers and distributers included design engineers, sales staff, training staff, 

powered mobility industry managers and mobility shop owners. The prescribers and 

maintainers groups consisted of occupational therapists, rehabilitation engineers and 

maintenance technicians. Lastly, the end user group was comprised of people who use the 

LiNX controls technology on their powered wheelchair.  

This constructivist grounded theory exploring LiNX technology engagement across the 

LiNX technology supply chain led to the construction of a detailed transactional model 

showing;  

• The categorisation and organisation of social cultures within the supply chain 

network. 

• A chronologically ordered stakeholder network depicting how the LiXN technology 

and communication messages were passed across the stakeholder network.  

• An individual process of use and engagement that appeared to underpin LiNX 

technology acceptance.  

• Factors that affect the use of the LiNX technology for each stakeholder group.  
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Figure 9 Transactional Model of LiNX Technology Use and Engagement Across Stakeholder Groups 
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At an individual level the theory proposes an iterative process in the decision-making, 

communication, and technology use. It emerged from the data that stakeholder groups were 

describing a process of understanding the functionality of the LiNX technology to use the 

LiNX technology. Then at a wider social and political level there appeared to be various 

factors that influenced and affected this decision-making process. For instance, when 

stakeholders engage with the LiNX powered wheelchair technology or decide not to engage, 

several tiers of factors appear to influence this process. These were individual, social, 

technical, political, environmental, and cultural. These factors are defined as spheres of 

influence. The emotional and social influences on the willingness and motivation of an 

individual to interact with a new technology are crucial to potential engagement. A final 

explanatory model was created that had as its central organising perspective, understanding 

LiNX technology engagement across stakeholder groups.  

The array of environmental, functional, individual, and political factors that appeared to 

affect the understanding and use process were categorised into hierarchical spheres of 

influence. These spheres of influence included micro factors proximal to the stakeholder 

which concern individual differences; meso factors that concern how micro factors relate to 

macro factors in the wider culture; macro factors which operate at a distal level and influence 

that stakeholder groups culture (Shelton, 2018). Culture framing (Yellow squares) indicate 

the dynamic nature and collision that appears to occur between the stakeholder groups social 

cultures. Lastly, the LiNX technology supply chain is engulfed by a wider ecosystem, this 

represents that while all stakeholder groups have different sub-cultures they still exist within 

the U.K in a niche supply chain dynamic and are thus affected by political and ideological 

factors that shape that social culture.  

The following chapters therefore explore the transactional model of LiNX technology 

engagement and acceptance across stakeholder groups generated through constructivist 
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grounded theory (Charmaz, 2006). The explanation of the model takes a sequential approach. 

First, the stakeholder group categorisation is discussed. Within this, the wider LiNX supply 

chain culture is explored. Secondly, the design and distribution stakeholder group and their 

social process are considered and situated in context. Thirdly, the prescribers, providers and 

maintainers group social culture and social processes are considered. Lastly, the end user 

group social processes and dynamics are explored.  

10.1. Categorising Stakeholder Groups 

 

Within human factors and ergonomics research, under the technology systems theory, 

identifying stakeholder groups is a crucial step in research (Berlin, Bligård, Babapour & 

Eriksson, 2022). However, within this research the stakeholder groups were something that 

emerged from the data based on the stakeholder’s wider roles, goals, and culture.  In the 

context of this research, familiarisation with, and analysis of the data promoted the 

identification of the stakeholder groups (Charmaz, 2006). Key participant stakeholder groups 

were classified as design and distribution, prescribers and maintainers and end users. The 

 esign and  istrib  on  rescribers and  aintainers  nd  sers
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classification of these groups is now discussed in relation to the data, their role with the LiNX 

technology, the wider supply chain network and wider group culture.  

10.2. Design and Distribution.  

At the start of this project, based on the researcher’s engagement with the industry and the 

findings from the systematic review (See chapter 5), it was theorised that speaking to industry 

professionals about the wider stakeholder experience of LiNX controls technology would 

create a richer model of LiNX technology engagement that accounted for stakeholder 

perceptions and experiences. Industry professionals were therefore identified as a group with 

personal insight on the LiNX controls development, implementation, manufacturing, sales, 

and maintenance. At that time, industry professionals therefore included anyone in the LiNX 

controls technology supply chain both within Invacare and other organisations that are 

professionally involved with the LiNX technology in some capacity. Subsequent data 

analysis revealed the different roles that individuals fulfil with the LiNX technology and how 

the wider culture of that group can impact an individual’s engagement with that technology. 

The roles encompassed withing the design and distribution stakeholder group and their wider 

cultural focus is now considered.  

10.2. a. Design and distribution group roles. 

Stakeholder groups were categorised according to their role with the LiNX controls 

technology. Individuals involved with the design, marketing, sale, associated training and 

distribution of the LiNX technology were grouped to form the design and distribution 

stakeholder group. The design and distribution group were also seen, chronologically, as the 

first stakeholder group in the LiNX supply chain dynamic. This is because the LiNX 

technology was designed, manufactured, marketed and sold within this group. However, 

individuals within this group were often part of larger commercial focused organisations that 

engaged with the LiNX technology in a trade for profit relationship. 
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Commercial Domain. 

The designers and distributors stakeholder group are described as being within the 

commercial domain and commercially focused. The design and distribution stakeholder 

group are comprised of private organisations that have financial profit goals to adhere to and 

work towards. The nature of this commercial environment therefore affects the understanding 

and use process as it drives the development of new technologies and the use of those 

technologies.  

There's this KPI built into our targets, that would have an impact on that, because we may 

not have the right stuff, but we might have the right product there that we need to ship out 

quickly. My goal is to say take inventory down to half a million pounds for the year. Greg 

lines 230-236. 

With the financial side of things you really have to understand the different contracts and 

tenders in the countries. You need to understand the different pricing strategies. You need 

to understand how the competition works and you need to understand the difference of 

reimbursement systems and adjust structures and things are really. James lines 302-304.  

It emerged from the data that individuals within this stakeholder group regularly 

mentioned the business structure and commercial requirements that encompassed part of their 

roles. However, this financial obligation was seen as a more global cultural characteristic of 

this stakeholder group. This stakeholder group was comprised of private organisations that 

essentially traded and sold Assistive Technology equipment and needed to generate capital 

income to function. Mobility shop owner Roger summaries this group culture.  

 From a commercial perspective the only right way is the way that brings in the money if 

you want to look at it like that. Roger line 94-98.  
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This wider cultural factor of a commercial focus relates to the way stakeholders in this 

group perform their roles and as a results how they engage with the LiNX technology. For 

instance, at the crux of this stakeholder group, while the LiNX technology was designed to 

advance Invacare’s powered mobility range, it was also designed, marketed, sold and 

distributed to make a monetary profit in a commercial environment. 

10.3. Prescription and Maintenance. 

In contrast to the design and distribution group, the prescribers and maintenance group, 

while also having incentives to minimise cost, appeared to be governed by different wider 

cultural factors that ultimately dictated their roles and consequently how they interacted with 

the LiNX technology.  

Included in this stakeholder group were occupational therapists and specialist wheelchair 

engineers. This group also encompassed individuals and organisations working across the 

private, third sector, and NHS organisations. The clinician criteria was standardised as any 

health care worker involved in the prescription or maintenance of LiNX controlled powered 

wheelchair. This approach allowed for the inclusion of any health care professional that 

would have insight into the LiNX powered wheelchair prescription process.  

10.3. a. Prescription and maintenance group roles. 

 The prescribers and maintainers group, on a basic level, consisted of individuals who 

engaged with the LiNX technology in a healthcare focused capacity. They were 

completing prescriptions for the LiNX technology, programming, handing over, or 

maintaining the LiNX technology. Individuals in this group had direct contact with the 

design and distribution stakeholder group and the end user group.  
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So the full title I am a senior specialist, rehabilitation engineer, which is really just an 

excuse to bump up the role and to pay more money to keep me in post. So I have worked 

for 20 years doing the same work. Lewis line 84-86.  

I think I work in the real world where I have a few hours to work with one person to get 

something set up. George line 91. 

Health care agenda.  

For this group, the wider health care agenda and policies in the UK were seen  to influence 

the provision and prescription of LiNX controlled powered wheelchair technology. This then 

impacted and influenced this stakeholders group access to powered wheelchair controls 

technology and their control over the technology they prescribed and used. There was an 

emphasis on fulfilling clinical need over functional and individual desires. One occupational 

therapist describes how this sometimes impacts the technology outcome for the end user 

stakeholder group.  

Yeah, the they can it can be a little bit political sometimes because you have to work 

within eligibility criteria. Occasionally you can see a need, but you can't do anything 

about it. So, for example, quite often people might need postural support in a seat, but they 

don't need mobility. Kera lines 188-191.  

This influence of policy also extended to the nature of the services involved with the 

prescription and maintenance of powered wheelchair technology and how these services are 

organised. Within this stakeholder group there was a frustration with the dichotomy of private 

provision and wheelchair service provision.  

 Splitting services: privatisation vs healthcare. 

There appeared to be multiple organisations operating within the prescription and 

maintenance space each with differing policies on powered wheelchair provision and 
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prescription. This organisational saturation of the market made working within this 

environment challenging for the prescribers and providers. One maintenance engineer 

suggested centralising the guidelines and decision-making process when it came to the 

prescription and maintenance of powered wheelchairs.  

 I would re-centralize the decision making, so instead of having multiple different 

companies running multiple different services, I’d put them under one service. I don't 

know how you'd get around that and stuff like that. I would like the engineering of it to 

come under one banner again so that we're all kind of singing from the same hymn sheet 

because. Michael lines 355-357.  

Allocation of funding and resources.  

As well as the disparity between services, there was a frustration with the allocation of 

funding and resources and the governing guidelines on how they should be allocated.  

For instance, there was an awareness that the provision of powered wheelchair technology, 

the cost of the technology and the technology that could be offered, differed between 

geographical regions across the U.K.  

I know that the NHS there is the overall guidelines. Yeah, well, there are policies, but 

different regions can't and will do different things. Lewis lines. 902-903. 

Further highlighting this geographical disparity, one engineer described the challenge and 

frustration of trying to communicate and work across these regions.  

If you live in Somerset and your you're prescribed the chair, you'll get a dramatically 

different chair than if you're in Hertfordshire. Which is which is the problem for me and 

the thing is, because then now owned by private companies, whereas every single service 

used to communicate with every single other service, we now don't. So for me, training 

and trying to learn and be better at my job, the nearest rehab engineer to me, using that to 
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get to him, to go to him, to learn things from him, I have to drive past to drive through to 

other counties of which they have rehab engineers. But because we're not because they're 

part of a different company, we can't communicate with each other. George line 494-401.  

The occupational therapists in this stakeholder group describe this geographical disparity 

as a postcode lottery across health boards.  

But equally, there is a massive postcode lottery in the UK of  so some central services will 

provided, some new services will provide it. Kera lines 193.  

The technology provided across health boards therefore differs resulting in different access 

to technology across the U.K This disparity also dictates the technology that the prescribers 

and providers have access to as some services have preferred suppliers. 

Some places don't have it at all. So it really depends on where you work. And in the 

country in half a year you can get some seating, but like blood from a stone. So sometimes 

you you know, you walk away from some people knowing that they're going to stay in bed 

because they've got no right to seek to support themselves and you can't do anything about 

it. And that's really heart-breaking. Susan line 180-185.  

10.4. LiNX End users 

End users is the accepted term in the Assistive Technology industry for people who use a 

specified technology ( Høstgaard, Bertelsen & Nøhr, 2011). Under this definition industry 

professionals and clinicians are also end users. However, in this study LiNX end user referred 

to the participant group of people who use LiNX controlled powered wheelchairs. In this 

group the individuals often had the LiNX joystick controls or the LCD LiNX controls. There 

was no end user with specialist LiNX controls i.e. head controls or switch board controls. 

Largely, this stakeholder group engaged with the LiNX controls technology to facilitate and 

enable engaging in activities of daily living. Engaging in these activities promoted feelings of 
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independence, liberty, and capability. Further, use of a LiNX controlled powered wheelchair 

for this end user group also facilitated fulfilment of other roles individuals felt important in 

their life. For instance, being a mother. However, the end user group also appeared to have 

some wider cultural factors that governed their interaction with the LiNX technology and 

their wider group identity. These cultural factors centred around their disability identity.  

10.4. a. LiNX end user’s roles.  

As stated in the previous paragraph, individuals in this stakeholder group largely engaged 

with the LiNX controls powered wheelchair technology to facilitate activities of daily living. 

Engaging in activities of daily living in turn promoted fulfilment of their life roles and 

feelings of independence.  

But, yeah, my typical day, wouldn't be able to do any of it without a wheelchair. Ethan line 

119. 

Further, for Abby using a powered wheelchair enabled her to engage in her occupation and 

facilitate being a mother.  

 I lived at home, I worked full time, I had a little baby, I didn't have carers. I needed a 

reliable wheelchair to fulfil my life. Abby line 177-178. 

Another LiNX end user expanded on their use of a powered wheelchair and how it 

contributes to their independence and being able to live independently.  

  I mean, it's just part of my everyday life, you know? I’d still be living with my parents 

without a wheelchair. Owen line 89-90.  

This use of the LiNX controlled powered wheelchair technology for engaging in activities 

of daily living characterises and underpins the LiNX end user’s stakeholder group and 

ultimately is the reason they engage with the LiNX technology.  
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Consumer and Disability Domain. 

Like the other stakeholder groups, the LiNX end users also appeared to have wide cultural 

identity as a stakeholder group.  An end user is a person or other entity that consumes or 

makes use of the goods or services produced by businesses. For the LiNX end user group, 

their cultural classification was that of a consumer and user. Given the significance of the 

powered wheelchair for daily living, this LiNX consumer identity is reflected in the 

awareness of the monetary price of a powered wheelchair. One end user, who purchased her 

chair privately stated;  

The chairs are more expensive because we have to pay for everything but for me i do find 

it worth it to know that I've I've got what I need. I do find it a lot better and much more 

reassuring. Abby lines 69-72.  

10. 5. Wider Ecosystem and Shared Cultural Factors  
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All of the stakeholder groups operated within isolated and distinct social groups within the 

supply chain. These groups co-exist within the same supply chain, each consisting of 

different roles, goals, values, and realities in relation to the LiNX controls technology. These 

social groups and cultures inevitably balloon and overlap  across the supply chain network. 

For instance, there were several factors that seemed to extend across all groups and formed 

a larger Assistive Technology supply chain ecosystem. After all, these groups are all part of 

the same technology supply chain network and inevitably have overarching governing 

legislation and factors that affect its operation. These factors included impact of Covid 19 and 

slow to change industry.  

10.5. a. Slow to Change Industry.  

Each stakeholder group characterised the wider Assistive Technology industry as slow to 

change for some reason. The reasons they attributed to this pace of advancement tell a wider 

story of how they perceive the other groups and how policy can affect Assistive Technology 

supply chain networks.  

For instance, some of the design and distribution team reported a wider culture within the 

Assistive Technology industry. Overall designers and distributors reported the perception that 

here is a slow to change culture within the wider dynamic that causes challenges for the 

design and distribution stakeholder group. This was especially clear in the perception of the 

NHS and their governing policies. For instance, Adam a design engineer described the 

challenges the LiNX release posed in terms of supply and managing inventory.  

With  every new control system there needs to be change throughout the whole chain of, 

well, sales, really. So from your design through to manufacturers and through the rest all 

the way down to End-user. From a manufacturing perspective, it changes the way they 

work because it’s fewer modules. So if you were a business that currently used DX and 
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then you added the LiNX, you’ve got less inventory because you’ve got two systems rather 

than compatibility across the whole spectrum of your product range. So that’s the first 

thing that’s from a manufacturing point of view, from a health service or ultimately our 

customer. So say the NHS, for example, it changes how they work in the sense that, again, 

they have got multiple systems they need to support. Adam lines 562-570.  

Further, for the designers and distributors stakeholder group there was a wider perception 

that the prescribers and providers were unwilling to adopt new technology because of their 

familiarity with the outdated controls system. This was attributed to a lack of time to learn 

something new.  

People were just sticking to what they knew and didn’t want or didn’t have the time to 

learn anything new. So they just flowed on. So there is no easy answer to that one because 

it’s so different across the board. It was really different from wheelchair service to 

wheelchair service. OK. Edd Lines 348-350.  

The pace of technological development and the receptiveness of the wider supply chain to 

that advancement is also influenced by the constraints of the commercial nature of powered 

wheelchair technology development. Interestingly, the prescribers and maintenance 

stakeholder group also reported similar frustrations with the wider industry and how it 

operates. For instance, one rehabilitation engineer highlighted how wheelchair services often 

lack the IT equipment and devices to use the LINX controls technology.  

When it comes to working within the NHS, they’re not all able to use those types of 

devices. Yeah, because they still have to work on a PC or laptop and then to update the 

program. Lewis lines 396-398.  

An occupational therapist further highlighted how the lack of IT support can make it 

challenging to operate the LiNX controls systems.  
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And, you know, like anything, I guess there’s there’s always sort of management and I.T. 

issues in computer systems don’t always work the best way you need them to stuff. So, 

yeah, there’s definitely frustrations. Kera lines 198-20.  

This lack of technology infrastructure was seen a slow to update and change attitude 

within the wheelchair services. Either because of a lack of funding or lack of desire to adapt 

and keep up with the changing technology. However, overall prescribers were resigned to the 

changing technology and the continuous updates that characterise this technology.  

Yeah, it’s just been kind of getting used to a different form, a slightly different options, um, 

but I mean, that happens every so often anyway in wheelchairs because they’re constantly 

updating and changing the technology and the different options that are available. So, you 

know, it’s a never ending learning journey, trying to keep up with what, the latest 

estimates. So, yeah, it was fine. Kera lines 318-323 .  

Likewise, for the end user stakeholder group their appeared to be a frustration with the 

lack of receptivity, adaption or advancement within powered wheelchair services and the 

wider governing political climate. This was seen as the result of the industry and associated 

policies being slow to change and slow to be implemented. This lack of change and adaption 

seemed to be a cause of frustration for the users as they experienced the same issues 

repeatedly.  

 Seems to be the same story over and over and over again, just general. Problems with 

wheelchair services and occupational therapists hasn’t changed in 10 years. And that’s 

the sad fact is that it hasn’t changed. There’s been no forthcomingness trying to make it 

change. Katy lines 745- 748. 
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Here the pace of technology development and the lack of infrastructure to support 

technology development across the supply chain network resulted in an industry that was 

slow to change and adopt technology.  

10.5. b. Covid 19 implications.  

A few of the stakeholders also noted how the recent pandemic and associated government 

guidelines had impacted on their use of the LiNX technology. This had direct impact on their 

use of the LiNX controls technology. For instance, while some highlighted that in the long 

term, the pandemic would cause a back log of demand, others noted how the pandemic and 

compounded the LiNX technology supply chain. At the time of interview one occupational 

therapist noted that the delay for Invacare (LiNX controlled) chairs was causing issues for the 

prescribers and providers at their wheelchair service.  

But the interesting thing at the moment, though, I don't know if you would find it 

interesting in the very much struggling to get things into the UK because of covid issues. 

For lack of a better word, letting us down and getting parts in five monthly times for 

clients, then it is kind of a bit of a waste of time. For the moment, sunrise are being better 

and making it more easy to work with and stuff like that. George lines 344-350.  

Another occupational therapist also highlighted the changes in working patterns and 

assessment styles since the pandemic. This shift towards online delivery had led to more time 

to manage tasks that are normally neglected.  

The clinic, I mean not nowhere near the volumes that we were used to having. We also 

have phone video assessments which we carried on. So I got three video assessments and 

one clinic. So, you know, we managed to do things like that, which has been quite helpful. 

we made a few sort of training videos as well for positioning, which we put on our website 

to recognize when the child's outgrown their wheelchair and how to position somebody 
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properly in a tilt in space wheelchair. So that was really good. That was a good project to 

do. So just those sorts of things that you would always like to do, but you never have time 

because always fully booked in clinic it. Kera lines 218-229.  

However, the pandemic and the associated government guidelines were seen as temporary 

influences on the prescription and maintenance of LiNX controlled powered wheelchairs. 

There were other more permanent policies and healthcare agendas that permanently affected 

the LiNX powered wheelchair prescription, provision, understanding and use.  

10.6. Constructivist Grounded Theory Ecosystem and Stakeholder Culture Groups 

Summary  

The wider stakeholder group categorisation, roles and cultural influences have now been 

established and discussed. The process of use and understanding for each stakeholder group 

will now be explored. Further, the mitigating factors that affect this understanding and use 

process will be established for each group.  
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Chapter 11: Design and Distribution Group Process of LiNX Technology 

Understanding and Use 
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11. 1. Design and Distribution Understanding and Use   

 

This stakeholder participant group consisted of design engineers, marketing staff, powered 

mobility sales department leads, sales staff and LiNX training staff. Each of these individuals 

were introduced to the LiNX technology for professional purposes as part of their job role. 

However, how they were introduced to, understood,, and interact with the technology differed 

between individuals. Therefore, the story of the design and distribution stakeholder group 

converge and diverges at certain points. Despite that there is a united narrative experience 

that everyone in the supply chain appears to share; that is the process of accepting the LiNX 

technology. This process, for this group, will now be further explored.  

Figure 12 Design and Distribution Group Understanding and Use of LiNX technology 
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Accepting was severally described as enduring, tolerating, bearing, as well as recognising, 

understanding and agreeing. Accepting therefore covers a range of reactions and emotions, 

from reticence to knowledge that leads to compliance. It appeared that for each individual the 

introduction of a the LiNX powered wheelchair controls technology happens at a different 

time, by a different person, in a different and unique way. However, for all LiNX powered 

wheelchair technology users a transitional process appeared to take place. Firstly, they were 

informed about the technology in some capacity. This was characterised as the priming 

message. Then a cyclical process of understanding the technology, for their roles, goals, and 

purpose, and using the technology occurred. In this instance, use informed understanding and 

understanding informed the use of the technology. The final element of the process was the 

formulation of an output message that allows the individual to communicate with other 

people about the LiNX technology and conceptualises how the individual thinks, feels and 

behaves towards the LiNX technology moving forwards. This understanding process from 

input priming message to output message emerged as foundational to the continued use and 

perception of the LiNX powered wheelchair technology across the stakeholder groups. The 

transactional substantive theory attempts to capture this complex transitional social and 

cognitive process, incorporating all elements of the change that each individual experience on 

becoming LiNX controls technology user. 

11.1. a. Initial priming message  

There was a bit of information given to me, there would have been discussions with 

managers and teams across Europe. But what the control system was to be so there would 

have been a list of “these are problems we have today” and “ these need to be resolved by 

having a new control system”. Greg Line 320-323.  

As seen from the quote above, from the inception of a “LiNX controls technology 

concept” there were inevitably certain ideas and messages that surrounded the technology. 
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The design engineers essentially produced the LiNX controls technology for a purpose; to 

fulfil perceived needs and requirements in the powered wheelchair technology supply chain. 

The LiNX technology was essentially designed and devised to address a preidentified set of 

problems in the industry.  

Adam, a member of the design group, expands; including what it was designed to do, and 

what the design team communicated to other stakeholder groups.  

We built a system based on our knowledge of the market and what customers want right 

throughout the supply chain. So it's an expandable, flexible system that you sort of really 

need to know where the market came from us to understand why we refer to it as a 

seamless system. Adam lines 415-416 

Ryan was also a design engineer for the LiNX controls and adds context to the situation of 

how the LiNX design concepts were formulated.  

But it was a structured you know, we spent a week in a in a meeting room and we went 

through section by section in terms of what would you need to have to make LiNX a success. 

Ryan lines 119-120. 

A rehabilitation engineer within this group and working with Invacare also explored the 

development of the LiNX technology; what it was intended to do and how it functioned. 

However, while Greg, Ryan and Adam highlighted the design of the LiNX system as 

development for flexibility and usability of individuals programming the technology, Jack 

also highlights the perceived benefits of the end user and how the LiNX was designed with 

end user functionality in mind.  

So the LiNX system is our attempt to give the user a more advanced system and something 

that puts them at the control centre of how they want to live and operate and give them the 
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possibilities of interacting with their surroundings, be it a professional workplace or some 

of your more personal independence kind of thing. Jack line 152-155. 

The experiences of Jack, Adam and Greg show how the LiNX technology was designed 

for different groups in the powered wheelchair supply chain. This included  the technological 

purpose, role and aims of the LiNX technology. As Adam and Jack states, these design goals 

were initially communicated internally and the LiNX technology underwent a process of 

product research and refinement. Within this process you have individuals in the U.K and 

international powered wheelchair supply chain being informed of the initial concept of the 

LiNX technology.  

Depending on who you are, and your position within the supply chain, this could 

potentially be the first time you hear about the LiNX technology and could be the initial 

priming message. However, how the priming message is received, its content, when it is 

received and who communicated the itdiffers greatly between each person.However,, it is 

with the initial priming communication that the process of understanding the LiNX 

technology begins. The precise nature of some of these priming messages are now discussed.  

For the design and distribution group they described a priming message that often took the 

form of an internal email, a fleeting conversation or formal training containing information 

about a new product development. There are several key factors to the initial priming 

message that essentially spark the process of understanding and use of the LiNX technology. 

The priming message ostensibly implied that change was going to occur for individuals in 

this group in the sense that product change meant updating product knowledge and learning 

how to work with the LiNX technology.  
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An Invacare staff member involved with the  LiNX technology training describes this 

process and what it would mean for them in their context. Here Nigel briefly describes his job 

role with the LiNX:  

So my role or my job title rather is a technical training specialist. So what that entails is a 

couple of things, really. My main role is to deliver training to our customers on how our 

products work. Mainly, obviously, if today we stick with LiNX mainly on a basic overview 

of the system, right through then to two very basic setup of the system for a user to a more 

technically complex setup for those users who perhaps need more complex cases to allow 

them to achieve their mobility. And we also I also get involved in things like helping with 

assessments and handover's and things like that to users. So I very much get involved in 

assisting and helping. Nigel lines 23-28. 

Nigel further details how he found out about the LiNX technology, what it was, what he 

would be expected to do with it and how this would impact his role.  

I first found out about it when I actually started my role with an Invacare. I was very much 

thrown into the thick of it with LiNX. LiNX was my pretty much my sole focus on becoming 

like that expert. Nigel lines 249-251. 

Nigel describes the first time he could recall hearing about the LiNX from whom and in what 

context. When Nigel joined Invacare, the LiNX technology had just been released into the 

wider supply chain network. Part of Nigel’s job therefore involved understanding and using 

the LiNX technology.  

From my first sort of discussion when I applied for the job, it was it was sort of told to me 

then. Look, we just launched this new control system LiNX  if you were to get the job, you 

will be focusing on, you know, becoming the expert in this topic.  from day one, I was 

given all the sort of documentation related to it (the LiNX technology). I was given 
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training on the on the product as well. So from a couple of different people, mainly my 

manager and who you met in the training, I think that he sort of gave me all the 

information and all the documentation to go with it. And he sort of threw me up, you know, 

to where I am now, if I'm honest. Nigel lines 290-295.  

Nigel further describes the extent of his involvement with the LiNX technology and how, 

in his role, he interacted with the LiNX technology.  

So for a while I would say the first four months of my life I was eating, sleeping, breathing 

LiNX. It was pretty full on. Before that, I had no more understanding of it nor heard of it. 

Nothing like it, it  wasn't until I started. Nigel lines 381-383. 

Nigel’s account of hearing about the LiNX technology when starting his role with 

Invacare demonstrates this priming message process and how it initiates the understanding 

and use process. Here Nigel heard about the LiNX technology in his job interview as a 

technical specialist from individuals that would later be his managers. He was heavily 

involved with the LiNX technology and describes a process of immersing himself in the use 

of the technology to gain understanding of its functioning for his job role. Unpicking this 

experience for Nigel, his priming message about the LiNX came from his future supervisor in 

a job role hypothetically asking him about his future engagement with the technology. Here 

the context of how Nigel heard about the technology and from whom arguably influenced his 

engagement with and understanding of the technology. Further, many other individuals 

within this group also noted some factors that shaped their perception of hearing about the 

LiNX technology. Notably, the information for some people took a lot of time to permeate 

through and sufficient information to understand the technology was “drip fed”. Here Edd (a 

mobility manager) expands on his experience.  
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Probably early 2015 where we started having drip fed information sent to us and what 

Invacare wanted to achieve with this (the LiNX controls) and where Dynamic controls, the 

manufacturer, were doing with it probably early 2015, that we started seeing it in little 

bits of information. But then it was it was very basic information it was hard to get a grip 

on it. You know, it was what the goals, what LiNX wanted to achieve in terms of how we 

wanted to improve. It was only a bit of communication. It was a bit of information. It 

wasn't so much detail as to what the system is, what it's going to do. It was just a taste of 

what was to come at that point. There was not much information out in the early days until 

it was all congregated together and launched internally. Edd lines 302-310.  

As well as the source and context of hearing about the LiNX, several people within this 

group also reported an emotional reaction to the LiNX technology depending on how they 

perceived the technology. When hearing about the technology some individuals reported 

feeling excited while others reported feeling apprehensive. This is further explored in 

subsequent sections addressing what individual factors influence this transactional priming 

message process. However, many of the individuals perpetuated the notion that they trusted 

the source of the LiNX technology priming message and aimed to be a trusted source for 

other individuals in the supply chain dynamic. Here Edd,  relies on his interpersonal skills 

fulfil his role as a mobility sales representative.  

It's the old saying that people buy from people, really. But I'm probably not interested in 

the stronger sales guy in the room. But you can get along with people you help and you do 

what you say you're going to do, that element of trust and reliability goes a long way. Edd 

lines 274-277.  

 Every individual, within this stakeholder group, and within other stakeholder groups 

appeared to experience priming messages around the LiNX technology. Each priming 



LINX TECHNOLOGY ENGAGEMENT                                                                                           250 
 

 

message was formulated and composed differently, with different intentions and context and 

content. This difference inevitably framed the receiver’s perception of the LiNX and their 

intentions towards the LiNX technology.  

11.1. b. Understanding the technology  

The next phase  in accepting the LiNX technology was an experience of using and starting 

to understand it. The next section of this chapter therefore explores the process of 

understanding and using the LiNX technology as part of accepting and engaging with the 

LiNX powered wheelchair controls technology.   

He knows what the system can do. He knows that it would do certain things in certain 

ways. And he found that it was it was easy for him to work with it because he knew what 

he could do it, what he could and couldn't do. He would still say to me, to this day, I don't 

want to use LiNX but, yeah, everybody around him who is prescribing the chair is saying, 

yes, easy, is it simple to use.  Greg lines 506-511. 

But it was an all out effort to get in front of people and make sure they understood it 

really. But now they're up to speed with it. Edd lines 372-373.  

Traditionally, within psychology, the concept of understanding is commonly defined as 

the process of gaining insight about oneself or others or of comprehending the meaning or 

significance of something, such as a word, concept, argument, or event (Del Campo, 2007). 

Therefore, in this context, the process of understanding the LiNX powered wheelchair 

controls technology essentially refers to method of both gaining functional knowledge of the 

technology and processing the implications and applications of the LiNX technology for that 

individual.  This process commonly involved seeking more information or physically “getting 

their hands” on, and being able to “play around” with, the technology. As demonstrated 
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through Nigel’s testimony, some individuals in this group were also offered training on the 

LiNX technology which was perceived to aid this process.  

Gaining functional knowledge of the technology involved understanding the mechanisms 

of the technology that were relevant to a specific individual. The LiNX has an extensive 

technological capacity and depending on the participants professional roles and goals as well 

as personal aptitude, there was a varying degree of functional knowledge required. For 

instance, Tom within Invacare highlighted the importance of understanding the technology 

both functionally and theoretically.  

But I understand where they’re coming from as well. But I see the advantages of the 

system in terms of because it's now a global system as well as the system in Europe was 

we've just really kept on European manufacturers. Tom lines 643-646.  

Referring again to Nigel’s experience, as a novice in the area Nigel described a steep learning 

curve with the LiNX technology and understanding its functionality.  

I was at first it was pretty daunting because it was so, so new and alien to me in all 

honesty. And some of the terminology they were using. For example, I had to Google, you 

know, on the quiet, what is this? Because I was a bit too afraid to ask questions, in all 

honesty, was something too much of a drip. But when I started seeing, you know, started 

using it for things that I didn't realize, it actually, you know, obviously the more use it, the 

more familiar you are with it. But the fact you can use it on Etsy and, you know, your 

iPhone or your iPod or whatever, but that was really attractive for me to get to get to 

know it. And ultimately what I can do for the individual who is in need of it. That was a 

real driving factor for me, to be fair. Nigel lines 186-194.  

Here Nigel describes the process of beginning to understand the technology, for him, in 

his role and in the social culture of LiNX technology supply chain. Crucially he mentions 
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using the technology as part of the understanding process. This next section will explore the 

use of the LiNX technology and how it facilitates engagement with the LiNX technology for 

the design and distribution group.  

11.1. c. Use of the technology  

Understanding the functionality and applicability of the technology appeared to be part of 

the process of understanding. Understanding and use of the technology were a linked and 

cyclic process. Using the technology facilitated understanding and understanding the 

technology facilitated use. The “Use of the technology” as part of the transactional process 

refers to the part of the process where an individual incorporates the LiNX technology to 

fulfil their roles and goals. Using the technology was also seen in this group as a faciliatory 

process to understanding the technology and vice versa. In a sense, use and understanding 

were two separate processes that facilitated each other. The use refers to the physical and 

tangible action of intentionally handing and operating the technology while understanding 

refers to the cognitive and individual process of internalising the function and technicality of 

the LiNX technology. Several individuals in this group described experiencing an 

understanding and use process. Greg within Invacare described how using the technology 

enabled him to understand the merits of its functionality and incorporate it into his job role.  

It took me a while to get my head around what I could and couldn't do with 

programming or setting it up, but once I understood that it was easier, yeah, it was less 

time consuming and it was easy enough for me to go and pick another module up and plug 

it in and reprogram it. It was like, OK, well, what can I do with this. I just looked to 

explore the opportunities that I could configuration, set up some applications to different 

kind groups or different problems. So it was quite interesting. So it was nice to take a step 

back and look at it from not just the same side, but a clinical application, because that's 

how I like things with my sort of mindset from my previous job where I would use it, where 
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I would describe it, what I would do with it in order to benefit a problem. I quite enjoyed 

getting hands on and figuring out the LiNX. Greg lines 215-222. 

Here engineer Greg details this cyclic process of understanding and use and how they 

interact to facilitate use. For Greg, using the technology, exploring the merits and deficits of 

the LiNX controls technology, and applying it to his role encapsulated this process of  LiNX 

technology acceptance. However, while there was a certain individual cognitive facet of this 

understanding and use process, it inevitably existed within a multitude of social networks. 

Individuals within this stakeholder group communicated with each other about the LiNX and 

passed on messages about the LiNX that affected this understanding and use process. 

Therefore, formulating an output message was also a key part of the LiNX technology 

acceptance process. This process is now discussed in relation to the design and distribution 

group.  

11.1. d. Formulating Output Messages.  

The U.K powered wheelchair technology supply chain can be described as an extensive 

sprawling network of individuals with contrasting aims, roles and goals. However, 

communication within and between the stakeholder groups is an essential part of keeping the 

supply chain performative and productive. In this instance, what emerged from the data was 

an individual process of formulating messages about the LiNX technology and how it is 

communicated. It is at this point in the understanding process that the focus shifts from 

internal digestion of information and personal use of the technology to the external 

transmission of key messages. For instance, from building a foundation of knowledge about 

the functionality of the LiNX technology and using the LiNX technology individuals will 

inevitably form their own narrative of LiNX technology engagement. This process shapes 

how they think, feel and act toward the technology. However, it is not just an individual’s 

own engagement narrative that affects the output messages they pass within and between 
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stakeholder groups. There is also an aspect of formulating output messages about the LiNX 

technology to fit the perceived roles, goals and perspectives of the individuals who receive 

these messages. This message formulation appeared to be especially pertinent regarding 

between stakeholder participant group communication.  

According to the data, the main flow of communication from the design and distribution 

group was with the next sequential stakeholder group, the prescribers, and maintainers. Here 

there was a duality of messages; “what this means for you” in terms of changes to the 

receiver’s job role and the associated acquisition knew skills and knowledge and the 

“perceived meaning for the end users” in terms of the perceived functionality and the 

capacity of the LiNX technology to benefit end users. Other, more practical messages were 

also seen within the data. For example, practical messages included technology update roll 

out plans.  

The messages around the changes associated with the LiNX technology were often passed 

onto the prescribers and maintainers group through training days. These Invacare hosted 

training days would see prescribers and maintainers attend the training and learn how to 

programme, prescribe, and use the LiNX technology. Greg summarises the training days and 

his role in these.  

I had to understand how to do most of the functions with it (the LiNX technology), to 

be able to verbalize that to the customer in training. So I needed to be able to know 

how easy it was to program something, how quick it was to program and what people 

had to do with it that was important. So when I stood up in front of somebody 

presenting the I was giving them the right information. Greg lines 415-411. 

The mode of communication and the media through which these key messages are 

communicated is also worth noting. Casual conversations, formal emails and promotional 
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material all constitute output messages between and within this group. The Invacare mobility 

reps often form relationships and open and reciprocal information channels with occupational 

therapists, rehab engineers and mobility sales in the prescribers and providers group. Here 

Greg describes this role and how communication flows when receiving a trouble shooting 

call from an occupational therapist.  

So we take any calls or any queries off occupational therapists, if they for example, 

wanted to know, can LINX to this, can LiNX do that. Then we tell them, yes, it can do 

this or it can't do that, but it can do this. And then I actually, sometimes we think 

yeah, that might work and come up with a scenario and things. For me that’s brilliant 

to see what you can think of new solutions and ways of working with it (The LiNX 

technology ). Greg lines 110- 115.  

This quote demonstrates how the two stakeholder groups communicate. The prescribers 

and maintainers group can troubleshoot to the design and distributors group. Here, the 

process from understanding to use of the LiNX technology, for the designers and distribution 

group was  very active and engaged. However, there were factors identified within the data 

that appeared to directly affect this process. These worked either by facilitating the 

understanding to use process or impinging on this process. These factors are now discussed.  

11.2. Design and Distribution Group Spheres of Influence  

Drawing from Bronfenbrenner (1979), the data indicated that there were numerous factors 

that appeared to influence an individual’s understanding and use of the LiNX powered 

wheelchair controls technology.  As seen in the systematic review there were individual 

factors, social factors, environmental factors, technical and functional factors, and 

organizational factors that affected the use of the LiNX technology. Going further than the 

systematic review, the constructivist grounded theory analysis appeared to reveal that these 
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factors were interconnected and could be grouped hierarchically. Essentially these 

influencing factors could be grouped to understand their situational influence on the 

transactional process of understanding the LiNX technology. For instance, Micro factors are 

factors that are directly related to the individual, even constituting individual qualities, beliefs 

values and behaviours. At a wider level, Meso factors were factors that interact beyond the 

individual to affect the process of understanding to use. Meso factors were grouped to include 

the social aspects of the stakeholder group dynamics.  Macro factors are the most distal to the 

individual and include the resultant factors that exist between the meso factors. This 

hierarchy of influencing factors have been organised into spheres of influence from proximal 

to distal. This next section will address the spheres of influence that affect the understanding 

and use process for the design and distribution stakeholder group.  

11.3. Micro factors.  

As stated above micro factors have been defined as factors directly related to the 

individual in terms of proximity and individual factors. In this instance, several micro factors 

were identified within the data that seemed to exist around and influence the design and 

distribution stakeholder group process of LiNX technology engagement. Firstly, an 

individual’s motivation for engaging with the LiNX technology appeared to differ between 

individuals. This is explored and discussed. Secondly, an individual’s technological ability 

and expectations also appeared to influence and shape how they perceived and interacted 

with the LiNX controls technology. Lastly, role and goals also emerged from the data as 

significant to how an individual in this group interacts with the LiNX powered wheelchair 

controls technology.  

11.3. a. Motivation to use the technology.  

Motivation can be defined as everything that drives and sustains human behaviour (Gard, 

2001). Motivation may be defined as the degree to which individuals commit effort to 
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achieve goals that they perceive as being meaningful and worthwhile (Johnson, &  Walmsley, 

2003). In the context of the LiNX controls technology this related to why stakeholder groups 

it. The interrelating motivational factors that influence engagement for the design and 

distribution stakeholder group are now discussed. These motivating factors were grouped 

according to meeting competence and continuing commitment.  

Meeting a competence motivation.  

I think sometimes you get people who come into businesses that are just solely focused on 

their role, and they don't see that doing something or doing something in a certain way 

has a long term impact on overall use of the private or the person using it. Graham lines 

225-227  

All of the individuals in this group are employed by a company and have expectations 

around their job role and function within that organisation. For many, part of that role was to 

interact with and use the LiNX controls technology in some capacity. Therefore, a motivating 

factor to use and accept the LiNX technology was contractual and simply part of their day to 

day. However, some individuals expressed a desire to perform their job well, know as much 

about the technology that they work with as possible and fulfil expectations. Therefore, 

meeting a competence and role achievement was seen as a motivating factor for LiNX 

technology engagement for this group.  

So you almost sort of I try to prepare and identify problems before they arise who might 

try and problem solve before the problem got through them. Jack lines 818-820 

Continuance commitment motivation. 

Continuance commitment relates to how much employees feel the need to stay at their 

organisation. In employees that are continuance committed, the underlying reason for their 

commitment lies in their need to stay with the organisation. Possible reasons for needing to 
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stay with organisations vary, but the main reasons relate to a lack of work alternatives, and 

remuneration. A good example of continuance commitment is when employees feel the need 

to stay with their organisation because of their salary. In the case of the LiNX technology, 

some individuals in the design and distribution group explicitly stated their job engagement 

was tied to their salary, their job engagement is ultimately linked to their LiNX technology 

engagement. In the quote below Greg clearly states that his job motivation is linked to his life 

expenses.  

Ultimately, the job pays for my expenses in life, but I think it always comes back to that. 

Greg lines 203.   

Conversely, other individuals also acknowledged that there was a collective company 

financial incentive behind the design, adoption and use of the LiNX powered wheelchair 

controls technology as well as a personal financial incentive. For instance, on an individual 

level, participants in this group were often salaried in exchange for their labour and 

engagement with the LiNX technology. There is therefore an obligation to engage with the 

technology and accept the technology as part of their job role. Likewise, the organisations 

that exist with this stakeholder group are commercially and financially motivated with annual 

targets to meet and track. Essentially, while there are personal motivating factors, every 

individual is dependent on the monetary profits from the LiNX and other assistive 

technologies.  

11.3. b. Individual attitudes and experiences.  

Individuals in the design and distributors stakeholder group, and in other stakeholder 

groups, described how their own attitudes values and beliefs influences both how they 

approached technology and how they approached change. Therefore, attitudes to change, 
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technological ability and technological expectations were grouped as individual attitudes and 

experiences that shape the process of LiNX technology engagement for this group.  

Attitudes to change.  

The LiNX became a bit of a stumbling block, not only for the user because it is different 

and what people don't like change, but also for the repair. in some cases, because it was 

an unknown. Jack lines 459-463. 

Key to this group was a recognition of the change that a change in controls system would 

mean for stakeholders and for their own roles and goals. In the powered wheelchair industry, 

new models of chairs are continually released. However, new power chairs can be released, 

and the fundamental control system remains the same. However, the LiNX technology, as a 

new control system, involved significantly more change in the powered wheelchair supply 

chain. In this instance, some individuals seemed to be threatened by the change and the 

unfamiliar controls system. As such, the design and distribution group frequently described a 

process of adjusting to the change of the new control system and a learning process of 

adapting to that change. Edd emphasis the longevity of the previous system and the changes 

this meant for his role when the LiNX first came along;  

The previous system we were using had been there for 20, 30 years. You can imagine 

people were very used to it. They knew it inside and all of a sudden, we replaced that 

LiNX. So I had a lot of training for the first few months, lots of power points, hands on 

demonstrations and things. Edd lines 285-290.  

Echoing Edd’s experience, a rehab engineer emphasises the change and how the change in 

technology required learning the functionality of the new technology. Greg also emphasis the 

longevity of the previous system and how he was comfortable with its functionality and 

operation.  
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I'm so used to our previous experience to control system, I think. Yeah, that's been on the 

market for about 20 years gone, I knew what it did and what it could and couldn't do. And 

people got so used to being able to use it. Greg lines 392-398. 

Overcoming this technology change in the industry, for this group was seen as a process of 

familiarisation and learning. The understanding and use process reflects this as understanding 

the technology and its functionality is seen to underpin the use of the LiNX powered wheelchair 

controls technology. Edd describes this process.  

There's always that time of familiarisation, really, and people have got to get used to it. 

They've got to understand it, and they've got to sort of get on board with it. So it was just 

that initial sort of overlay of keeping it to the foreground and making sure people are 

aware of it. Edd lines 390-393.  

Technological attitudes and ability.  

As well as attitudes to change, individual technological attitudes, ability and skill appeared 

to influence the adoption and use of the LiNX powered wheelchair technology for this group.  

Some individuals in this group expressed an enthusiasm and interest in technology 

generally and explicitly with powered wheelchair technological developments. They 

citedtechnology and powered wheelchair technology as a personal interest.  

And it is really just my own personality, my interests. It was right up my street then. So I 

was quite impressed because control, this is the first control system has been out there for 

a new control system has come out and I don't know how long that will mean. Ed lines 206-

208.  

This personal interest and positive attitude appeared to favourably influence the process of 

understanding, using and accepting the LiNX controls technology. Others in this group also 
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shared a similar sentiment and expressed an affinity and personal problem-solving style that 

appeared to complement accepting new technology systems.  

Me personally, I’m a quite a hands on technical person, you know, But I would rather take 

something, have a proper look with the wrong fix it and learn it inside out, Jack lines 721-

722.  

11.4. Meso Factors  

Meso factors consist of the grouped social factors that relate to the process of the design 

and distribution group using and accepting the LiNX technology. The Meso factors for this 

group also relate to how the design and distribution group conceptualise and communicate 

with the other stakeholder groups.  

11.4. a. Opportunity for Communication.  

Within the design and distribution stakeholder group there were aspects of communication 

that appeared to affect the process of LiNX technology understanding and use. The process of 

understanding and use essentially rested on the opportunity for communication. The 

opportunity for communication appeared to be limited by conflicting schedules and 

overloaded schedules. When the technology was being “drip fed” to the individuals in this 

group in a top down fashion there was a desire for more opportunities for communication 

within the design and distribution group to clarify information. Likewise, some individuals 

felt that their busy schedules, combined with those schedules of individuals in other 

stakeholder groups, meant that communication across groups was a challenge and a barrier. 

This is demonstrated by Jack’s testimony abou the challenges of communicating with other 

stakeholders.  
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People are so busy, and we’ve got to see so many people. It's sometimes difficult to get 

their time there. So that was that was more of the issue than the actual system itself.  Jack 

lines 845-846. 

Adaptability of communication messages.  

Similarly, as well as opportunity for communication, the adaptability of key messages to suit 

the context of the receiver was seen as pivotal in effectively communicating about the LiNX 

technology. For instance, the content, context, and purpose of communication messages 

differed depending on whether they were internal and within the group or intended for other 

stakeholder groups. Evidencing this, Greg considers how, when delivering LiNX training he 

considers the roles of the prescribers and providers and how the training could be tailored to 

them, to make the LiNX as useful as possible to that role.  

Understanding your customers and understanding their needs and just picking out in bits 

and pieces you think would be relevant for the person that like the OT’s, for example, they 

might come in with a person in mind who perhaps has got very little hand movement, we 

can give them in our scenario or an idea, too, that can just get them thinking. Whereas the 

rehab engineers, then they might want to know how to set that particular set up for that 

individual so we can go into it in a bit of detail for them. And then with a joystick that goes 

wrong, we train the engineers how to replace it and things of that sort. It kind of falls on 

all under one umbrella in a way, with snippets to each individual. Greg lines 294-303.  

The ability of an individual to adapt  LiNX related information and messages to suit the 

person who was receiving the information was viewed a key part of formulating an output 

message. For instance, the LiNX involved highly technical updates to the way a power chair 

is programmed. An occupational therapist or social media marketing director would not need 

to know the specifics of the programming method, however, an engineer would need to this 
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knowledge. In this instance, Greg is describing how he adapts his communication content 

depending on the role of the person he is communicating with.  

Further Greg also expands on how communication content and message delivery was a 

vital skill when communicating across different stakeholder groups with varying agendas and 

goals.  

I've got to work with upper management. They are always thinking about business aspect. 

Yeah…on the other hand I’ve also got to think about how I deal with some of our biggest 

customers how a product would benefit them. But also when I get in front of end users 

during the types of shows like Naidex and any other type of event you've got to change 

your target again. Greg lines 357-360. 

As well as adapting communication content and style, specifically when communicating 

with end users, there were specific cognitive and emotional techniques employed to facilitate 

understanding between these stakeholder groups. For instance, a sales manager Joe 

highlighted the use of empathy both to relate to the end user and to help them address the 

needs of the end user.  

Um, a lot of it is you've got to always put yourself into their shoes, so if you're talking to 

an end user, usually there's a certain question you need to ask about the home 

environment where the products are being used what the current product does or doesn't 

do. that they need. And then you've got to think about how what you're trying to get across 

to them and would it be a benefit to them. Joe lines 402-409 

11.4. b. Group Relations Across Roles.  

As well as the adaptability of messages, some individuals reported feeling pressure in 

terms of group working and communicating across roles within the design and distribution 

group.  
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It can be challenging because there's obviously internal targets that we have to meet. It’s 

like a bit of a tightrope walking the operation side of the business, they will have totally 

different aims for their year compared to what we have as a sales side of the business. 

Jack lines 669-671.  

From Jack’s role in the sales team, situated in the commercial side of powered wheelchair 

provision, there appeared to be a contrast between different group targets, agendas, and roles. 

Jack further expanded on his experience within the sales team and managing conflicting 

agendas.  

There's occasions where there's a project ongoing that we need to work as a team. And 

then we also then have the internal politics of these teams that become sometimes more 

difficult than the actual project.  Jack lines 692-694. 

In this team working situation conflicting personal communication styles and  agendas 

across internal teams appeared to disrupt productivity.  

11.5. Macro Factors   

In this transactional model of LiNX technology use across stakeholder groups, macro 

factors operate at a distal level and influence that stakeholder group’s culture. Here the 

factors relating to the wider culture of the design and distribution group are explored. As well 

as individual and social dynamics that affected the acceptance, use and understanding 

process, there were also more global themes that appeared to affect the understanding process 

for the design and distribution stakeholder group. These themes were grouped to form the 

macro factors.  

11.5. a. Technology Changes.  

Technology changes relate to the nature and pace of technological changes in the industry 

and how technology is rolled out and delivered across the supply chain. For instance, because 
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of the demands and targets of the industry, new technology is rolled out and then routinely 

updated to reflect developments with the technology. As seen in the individual factors, some 

individuals in this stakeholder group appeared more able to accept the continuous change 

within this industry. In the case of the LiNX technology there are regular updates that 

frequently cause slight changes. These changes were communicated and distributed to the 

rest of the supply chain by the design and distribution group.  

It's always evolving, is always new features, is always benefits being added. So then 

instead you go through a bit of a peek because you're back out there, you're doing the 

update you do in the trade and you're doing the help of the assessment. Edd lines 368-370.  

One sales team member highlights how this can be a potential barrier to the use of the 

technology and a challenge in their job role when communicating these updates to other 

stakeholders in the LiNX technology supply chain network. 

Because we update the system once or twice a year, every six months to 12 months, and 

the biggest problem we've had with that one is it systems in the NHS because you've got to 

update the software on your laptop. If you don't do that past a certain point, it then has 

programming issues with our communication issue via the Bluetooth module that's 

probably caused our biggest problems. Edd lines 416-420. 

However, while it can be a barrier to use the ability to update the LiNX system without the 

need for new hardware, technology is also seen as an advantage and useful feature. Engineer 

Greg describes this technology as future proof.  

It's future proof, OK, because of the way the firmware is upgradable over the air by the 

Bluetooth connection and via the app on your phone being updated. Greg lines 344-345.  

Overall, the development of new technology is central to the development of the industry. 

Specifically, this is in the Assistive Technology industry and the powered wheelchair 
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technology industry. As a competitive consumer market there is pressure to change, modify 

and develop. Roger a mobility shop owner summarizes his approach to powered wheelchair 

technology change.  

Any decent manufacturer in my mind should be developing new technology. I've seen a few 

manufactures in my time just fall by the wayside because they sat back through all this and 

haven’t changed what they're doing. So manufactures should be creating new products 

and I would encourage users to try new things otherwise they are stuck with the same 

things forever. Roger lines 541-545.  

However, the delivery and pace of new technology is impacted by the receptiveness of the 

wider industry to that new technology. Due to various legislative procedures and contact 

tenders, the new technology can be slow to permeate the supply chain. This concept  of a 

slow to change industry was fully explored in the wider ecosystem of the powered wheelchair 

technology supply chain. This macro theme of technology changes and pressure to develop 

technology clashes with the wider powered wheelchair culture of being slow to change and 

adopt technology.  
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11.6. Design and Distribution Group Summary 

The design and distribution group were primarily focused on designing, distributing, selling 

and supporting the use of LiNX controls technology for commercial purposes. Individuals in 

this stakeholder group were therefore engaged with the technology for this purpose. 

Likewise, their use of the technology was limited to their occupation. Using and 

understanding the LiNX technology was therefore linked to fulfilling a job role and the wider 

commercial culture of this group. Engaging with the LiNX technology was also bracketed by 

a number of factors that were perceived to facilitate of impede the use an understanding of 

the LiNX technology for this group. Those factors included the opportunity for 

communication and group relations. Also, changes in technology and continual updates were 

perceived by this group to impede the stakeholder acceptance of the LiNX technology.  
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Chapter 12: Prescribers and Maintenance Group Process of LiNX Understanding 

and Use 

 

 

Figure 13 Prescription and Maintenance stakeholder group use and understanding of the 

LiNX technology grounded theory 

12.1. Prescribers and Maintenance Understanding and Use of the LiNX technology.  

This stakeholder group contained individuals involved with prescription and maintenance 

of the LiNX controls. This group was dominated by a clinical culture and involved contact 

with both the design and distribution group and the end user stakeholder group. Within the 

LiNX technology supply chain, prescribers and maintainers followed on from the design and 

distribution group. Third sector organisations and national healthcare institutions fit into this 

complex group. Therefore, this group navigates a complex social structure with competing 

 eso icro
 acro

                          

 riming message Understanding Use   tp t message

Individ al a t des 
and e periences: 
  echnological

a t des. 
  rand loyalty or

 amiliarity

 ac o 
  tonomy

 onstraints o  
the healthcare 
ind stry
  ee ng 

demand.

 ole s pport. 

 ompe ng and 
clashing roles.



LINX TECHNOLOGY ENGAGEMENT                                                                                           269 
 

 

demands and interests depending on the supply chain stream. However, a similar process of 

understanding and use, as the means to technology acceptance, also emerged in this 

stakeholder group. Just like the design and distribution group it was clear that individuals 

received some form of priming message about the LiNX technology that was followed by a 

period of use and understanding the technology before an output message was formulated and 

passed within and between groups. Here an example of this process is illustrated using 

participant data. As with the design and distribution stakeholder group, the priming message, 

understanding the technology, using the technology, formulating an output message and 

surrounding spheres of influence are then discussed in relation to the understanding process.   

12.1.a. Priming message.  

Following the LiNX supply chain dynamics, for the prescribers and maintenance group the 

priming message about the LiNX technology was often conveyed by a member of the design 

and distribution team, often a sales team member or an engineer. However, the content, 

context and situational factors surrounding the priming message often differed between 

individuals. Of particular interest within this group is the delivery of the priming message and 

what this meant for individuals in this group. To illustrate the types of priming messages 

received some examples from the data are presented. One occupational therapist described 

their experience of hearing about the LiNX technology and learning about the LiNX 

technology through their support network with Invacare sales staff.  

So we have quite a good relationship with our team (Invacare sales staff) because he 

comes into the clinic with us almost once a month. It might be once every six weeks. And 

so we know that if we've got anyone who needs specialist controls, we'll put him into that 

clinic and he'll bring it down chair with switches or chain controls. Um, and, you know, 

we can try them out with with the person to see if it's going to work or not. So he came 

with a team, I think that was about three of them that came from the base in Wales. And 
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they came and did a couple of days training with us to talk us through the whole system 

and how it works and all the different types of controllers, because there's some that are 

more basic than others that are more complex. So they talk to the technology and have to 

choose which ones, depending on what features, if you want to use on the chair. And then 

they went through how to do all the programming. Jane lines 476-482. 

Here the occupational therapist describes her experience of hearing about the LiNX 

technology from a trusted, reliable, and helpful source, the Invacare salesperson for their 

area. The occupational therapist states that they have a good relationship with that individual 

and that they see them quite often in their working environment. Here, the occupational 

therapist trusts the information conveyed in the priming message because of the functioning 

and satisfactory relationship with the Invacare sales representative. Further, the priming 

message consisted of in depth LiNX training which appeared to facilitate the use and 

understanding of the LiNX technology for Jane.  Conversely, other occupational therapists in 

other services reported a different experience learning about the LiNX technology. Another 

occupational therapist stated that;  

we'd already been using it, but kind of fumbling our way through the dark, as it were, 

before we had the training because the prescription forms changed. So, you know, if that's 

the only option, you have to choose it. So we already had to be describing it before we got 

fully trained. Kera lines 89-93. 

For Kera, the lack of informative priming message meant that the introduction of the 

LiNX technology to her role was challenging. For Kera the LiNX technology priming 

message consisted of altered, changed and new prescription forms featuring the LiNX 

controls technology. Compared to Jane’s experience of being introduced to the LiNX 

technology Kera appeared to have to exert more effort and motivation to use and understand 
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the LiNX technology as the content, context and situational influences around the priming 

message were significantly different. The heuristics around the priming of the technology 

message can be demonstrated for the prescribers and providers LiNX powered wheelchair 

technology use as individuals often viewed the designers and distributors favourably trusted 

their suggestions.  

So I went down and met with the Invacare training team, a short guy and big time guy. 

And they sit down and go through all the technical training. And those guys are I think 

those guys are one of the reasons that LiNX does so well because their training is so hands 

on. You don’t just get the training on the day and that's it. I still refer to those guys and 

email those guys to this day. And the training is very in-depth. It's not just a you get a lot 

of training in the wheelchair and that's where you sit on a chair and someone shows you 

diagrams of how something could be done. That's it for me. That's not how I look. So the 

Invacare training is you go down for a day and they have static setups that you plug the 

LINX into and you can connect and you can do it for yourself. George lines 370-375.  

Effectively, this positive relationship between the design and distribution stakeholder 

group and the prescribers and providers stakeholder group facilitated the acceptance of the 

changes that the LiNX technology would incur.  

12.1. b. Understanding the technology.  

Further, like the design and distribution group, the engagement of the LiNX technology 

message and physical technology appeared to relate to the individuals’ use and application of 

the LiNX technology for their situational and personal roles and goals. Understanding the 

technology  therefore involved a process of assimilating the LiNX technology into the 

prescribers and maintainers current roles. For the prescribers and maintainers, the LiNX 
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technology involved several changes to how they worked, the impact of these changes varied 

from person to person.  

It's just it just makes life so much easier. It's it's a little bit of a stress relief if you want it, 

because you don't have to worry about the laptops having got all the correct dongles. I've 

got my personal phone or my work phone that I can use it on. It takes a bit of stress off 

and you know that it's going to be quicker. So you know that, you know you know, the 

appointment isn't going to take longer because you're struggling with controllers or 

something. George lines  440-444.  

Above George is referring to the feature of the LiNX technology where the programme 

can be used on any Apple product to programme a wheelchair in real time. George is 

describing how this new feature made their life easier in relation to remembering and 

carrying equipment and ease of use of the technology. However, as well as learning new 

features, there was a need for the prescribers and providers to learn how the new LiNX 

features would fit into the matrix of pre-existing knowledge they possessed around end user 

conditions and the catalogue of powered wheelchair technology that would complement the 

LiNX. Below Kera describes this process.  

You've got knowledge of different conditions and disabilities and how they would affect 

somebody's body structure for them to sit in a chair. Then you've kind of got equipment, 

knowledge on which wheelchairs can have which leg rests on which wheelchairs are 

compatible with which backrest that you can fit on, you know, separately, equally when 

you're thinking of power chairs, kind of which controllers can do what, which functions 

and then whether or not you can marry up to that person's physical abilities or cognitive 

abilities into that equipment and considering what it is they want to do with it as well. All 
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those different things. With a new system you have to see how it fits into that.  Kera lines 

147-152.  

12.1. c. Using the technology.  

The prescribers and maintainers stakeholder group, like the design and distribution group 

also appeared to engage in a functional and practical process of using the LiNX controls 

technology that was key to incorporating, assimilating, and accepting the LiNX powered 

wheelchair controls technology. The use of the LiNX controls technology also differed from 

person to person. This individual interaction appeared to be role dependent. For example, for 

this group, their role with the LiNX could be to programme the settings, to prescribe the 

controls, to repair or maintain the controls. However, as briefly explored above, pivotal to all 

of these tasks was comprehending information about the LiNX and its functionality, for their 

own job role and for the end user. Regular use of the technology in their job role appeared to 

facilitate this process. For instance, some engineers and occupational therapists in this group 

described the process of using the technology which facilitated their appreciation of the LiNX 

technology and understanding of its functionality. So, through further use, their 

understanding of the technology in their context is extended. Through this use and 

understanding process, individuals in this group were then also able to make decisions around 

the usefulness of the technology for them and begin to formulate an output message about the 

technology.  

My main interaction with it is handovers (handover is where an engineer drops off a 

powered wheelchair to an end user). So changing speeds to allow the client the ability to 

drive into very quick doing that, which is something that's really helpful. As I said before, 

you can make such quick live changes that it just makes life so much easier. George lines 

230-232.  
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Here the rehabilitation engineer describes a process of using the technology in a way that 

is useful to them and the end user. Here the engineer described using the LiNX technology to 

programme the speed settings of the chair while the end user is driving the chair. This is an 

instance where use of the technology facilitated understanding of the product. The engineer 

further expands on their experience of programming the chair explaining that the LiNX was 

easier in comparison to other systems.  

And then it was very easy for me because a therapist would go, well, you know, I want to 

check the speed change to this. I think that's changed and that's changed. And it was very, 

very easy compared to some other systems which required a lot more effort and time. 

George lines 295-298.  

12.1. d. Formulating output message.  

Like the design and distribution group, the output message essentially encompasses how 

the individuals think feel and act towards the LiNX technology. The output message also 

encompasses what stakeholder group members communicate to other stakeholders and group 

members. The output message can also change depending on the audience, context, and 

purpose of the communication. Similar to the design and distribution group, messages about 

the LiNX varied depending on the context and nature of communication.  

For instance, the prescribers and maintainers stakeholder group is situated between the 

design and distributors group and the end user group. Communication with the design and 

distributors group about the LiNX appeared to have several purposes. Firstly, requesting 

LiNX technical support was part of the flow of communication of LiNX output messages 

between the prescribers and providers and the design and distributors group. A maintenance 

engineer described how they would contact the Invacare mobility representative to ask for 

technical support.  
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It could be lending us products or admin support with after sales care if there's an issue. 

or if a product is late they'll chase it up for us you know. basically anything in the line of 

business where we need help from that supplier we call the rep. Harry lines 139-142.  

In this instance, the output message around the LiNX is a request from the design and 

distribution stakeholder group for ongoing support with using the LiNX technology. 

Similarly, an occupational therapist described a situation where further specialist education 

was needed to adapt the LiNX technology for a particularly complex end user. In this 

instance Susan required support to connect the end user’s computer to their LiNX power 

chair controller.  

I've been involved in some jobs where I have to, let's say, connect the remote control, 

connect that power wheelchair to the computer, to the smartphone and the tablet. And, you 

know, I've got no idea how to do that, I’ve just called the guys at Invacare and they can 

talk you through it. They are normally quite good. Susan lines 412-416. 

However, the prescribers and maintainers were also end user directed and appeared to 

formulate several output messages based on the notion of educating the end user. Frequently, 

the engineers and occupational therapists put out messages to the end user group focused on 

educating the end user on the practicalities of using the control system.  

It is a complex system, but like in my position, I don't think I need to know everything 

about it. And the users don’t need to know everything about it, especially I'm talking 

about, you know, how to customize some profiles on the joystick. My position doesn’t 

really require me to know and the users just need to know their functions safely. Susan 

lines 373-375.  

Here the occupational therapist highlights the purpose and content of the prescribers and 

maintainers output message to the end user group. Susan highlights how the content of the 
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prescribers and maintainers message centres around informing the end users how to use the 

functions that they have safely.  

12. 2. Prescribers and Maintainers Spheres of Influence  

As seen in the design and distribution group above, the data for this group also indicated 

numerous factors that appeared to influence an individual’s understanding and use of the 

LiNX powered wheelchair controls technology. This hierarchy of influencing factors has 

been organised into spheres of influence from proximal to distal. This next section will 

address the spheres of influence that affect the understanding and use process for the 

prescribers and providers stakeholder group. 

12.3. Micro factors 

12.3. a. Lack of autonomy.  

A concept that emerges in this group is the idea of a lack of choice and autonomy relating 

to the introduction of the LiNX technology and the use of the LiNX technology. As seen in 

the macro factors of the design and distribution group, due to the commercial nature of the 

industry, technological changes can occur quickly as new technology forcibly eclipses and 

replaces older technology. With the case of the LiNX controls technology, the LiNX replaces 

the older DX controls system. With this replacement, some individuals in this stakeholder 

group described feeling as if they were being forced or coerced into the use of the LiNX 

while still being satisfied with the previous technology.. A maintenance engineer described 

their experience.  

It was just suddenly put across to us as this is the final solution in wheelchair controls. As 

always, there were things that we couldn’t do on the new LiNX system that the DX could 

do. It took a long time for the LiNX to catch up with the DX. I knew the DX I spent best 

part of my career figuring it all out. We could always add in other functions in the future if 
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we need to but it was easy enough to do, which is great. So that type of technology is so 

good that when it comes to upgraded firmware, it needed to be an upgrade and not do 

less. Michael lines 402-406. 

Here Michael highlights how the LiNX was a sudden development from the previous 

system that he was used to using and operating. Michael also highlights some of the 

frustration in the early use of the LiNX technology including its functionality compared to the 

DX system. This lack of autonomy around the introduction of the new LiNX system could 

negatively impact and act as a barrier to  prescriber and provider use and acceptance of the 

LiNX technology.  

12.3. b. Role satisfaction.  

However, in contrast to lack of autonomy, some individuals within this stakeholder group 

expressed some positive impacts of adopting and using the LiNX technology. In this case the 

perceived impact of the technology for end users acted as a facilitator for the use of the LiNX 

powered wheelchair controls. For instance, some prescribers and maintainers described how 

their decisions in relation to powered wheelchair controls technology impacted the 

independence of end users. This realisation appeared to be linked to satisfaction and role 

fulfilment.  Role satisfaction was therefore a motivating factor for the stakeholder group to 

engage with the LiNX controls technology. Fulfilling their job role and helping others was 

related to their self-efficacy and self-worth within their role. Further, the perceived and 

potential impact of the technology for themselves and for the end user stakeholder group also 

emerged as a motivating factor for the prescribers and providers to engage with and accept 

the LiNX powered wheelchair controls technology. A rehabilitation engineer explains this 

concept further.  
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But then, you know, I now think that that woman has had that chair since one day, hasn't 

called us and is now independently mobile around our home and doesn't require, you 

know, any assistance she can drive to her kitchen sink, which was very important to lift the 

plate up, stand up to her and make her own tea, sit back down. She was still able to 

maintain her quality of life, which is a good feeling, if I'm honest. George lines 168-162.  

Further, the sense of helping others was important to this group, having an impact in 

someone’s life was seen as rewarding and satisfying. It was this sense of reward and 

satisfaction motivated use of the LiNX powered wheelchair controls technology.  

And knowing that you've been able to do that for somebody like I've had some one lady 

who came in and she was quite kind of hunched over and we gave her a new mattress 

support, which meant that she could lie straight without pain. And she literally left the 

appointment saying, we're going to feel taller and, you know, things like that. I of thing, 

you know, I did that for you. Kera lines 127-130.  

Seeing the impact of the technology for the end users, contributed towards an awareness of 

this  impact and  motivated use for this stakeholder group. 

12.3. c. Individual attitudes.  

As well as lack of autonomy and role satisfaction, other individual factors appeared to 

influence the use and adoption of the LiNX controls technology for the prescribers and 

maintainers stakeholder group. Like the design and distribution group, these included 

individual’s attitudes, beliefs and values. These were , an individual’s attitude towards 

technology, their brand attitudes and loyalty as well as their technological expectations.  

Technology attitudes.  

The prescribers and maintainers expressed varying attitudes towards technology and their 

general outlook towards new technology. Experience and personal interests were seen as 
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factors that influenced technology attitudes for the prescribers and providers stakeholder 

group. For example, a rehab engineer described his background and attitude and how this 

influences his choice of work and use of technology.  

I have a very black and white brain. Something's either broken or fixed, it's very much how 

my brain thinks. My grandfather was a fabricator, so I grew up in sheds fixing things with 

him. So that led me in school to be quite good at those kinds of things. I thought engineering 

was my kind of go to and yeah, then I really enjoyed it, had some great teachers and then. 

Yeah. Went to university, studied it, and I cannot describe how I made that decision. It was 

just always, always engineering. Always been fixing things, taking things apart. Back but 

figuring out how they work should now get to do it for a living. George lines 142-152.  

In contrast, other prescribers and maintainers expressed resignation rather than enthusiasm 

when it came to technological advances. “Keeping up to date” with technology and 

technological advancements though was seen as a prerequisite for the prescribers and 

maintenance group.  

I'm generally relatively computer savvy and I'm not an expert by any means. I think I've 

probably got to an age where I sometimes feel like it's going faster than I can keep up 

with, which makes me feel a bit old. But no, I think generally I can keep on top of things. 

And, you know, I'm quite happy to keep up to date. Jane line 382-387.  

Keeping up to date with new technology was seen as important for the prescribers and 

maintainers. This enabled them to use the latest and most applicable technology and 

contributed to role fulfilment and satisfaction. 

Brand loyalty or familiarity.  

Some prescribers and maintainers also described a favourable attitude towards technology 

and brands based on familiarity. This familiarity appeared to dictate which technology the 
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prescribers and providers used, accepted, and viewed favourably. One rehabilitation engineer 

describes this familiarity and preference.  

So our boys downstairs love the Invacare stuff, and you'll get some people that are very, 

very much Invacare or something else. I would say I prefer I prefer working with the LiNX 

because it’s a bit easier to work on the system and programming and all that kind of stuff. 

But then also, you've got some you know, therapists that have been in it for 10 or 15 years, 

and they get very, very one side or the other just because its what they always use. Harry 

lines 319-323.  

This preference for suppliers and the technology that suppliers provide was seen as brand 

loyalty and habit of familiarity. This loyalty and habit was seen as both a barrier and 

facilitating factor for the use of the LiNX technology depending on whether the therapist 

preferred Invacare or another supplier. Factors hypothesized to influence trust in a brand 

include several brand characteristics, company characteristics and consumer-brand 

characteristics. The trust in  Invacare services seemed to influence brand loyalty for the 

prescribers and providers group. This trust in Invacare services and technology could 

translate to their willingness to use, engage with and accept the LiNX technology.   

12.4. Meso Factors  

Within the spheres of influence that are seen to affect the use and understanding of the 

LiNX powered wheelchair controls, meso factors operate at a social level and involve 

interaction between the stakeholder groups. Many prescribers described the challenge of 

navigating competing roles and the impact of effective role support from other stakeholders.  

12. 4. a. Competing and clashing roles.  

As well as meeting demand, there appeared to be friction and misunderstanding between 

the roles that exist within the prescription and maintainers stakeholder group. There appeared 
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to be tension between the different roles as they had different objectives and values in regard 

to powered wheelchair technology prescription, provision, and maintenance.  

It has its ups and downs. It's difficult sometimes working with such a different team. 

There's a difficult tension between engineers and occupational therapists because 

occupational therapy they're very good at some of the engineering side of it. But when 

you're trying to explain something a bit more complex or explaining why something is 

going to take time or why you have to do something a certain way, it sometimes gets a bit 

difficult. I haven't quite got that language perfectly yet. So sometimes there's some 

frustration working. George lines 160-170.  

This engineer highlighted how the occupational therapists and the engineers have slightly 

different job roles and languages that makes cohesive working challenging. Essentially, this 

engineer’s experience represents the challenges of interdisciplinary communication and 

finding a common language. However, there was a recognition that there was a common goal 

to meet demand and provide suitable technology for the end user group.  

At the end of the day, we're all working towards the same goal. It's just it's a little bit 

difficult sometimes to get it perfectly right, because, as I say, there is that 

miscommunication of language where an engineer is saying one thing and, you know, an 

occupational therapist is saying another example. George lines 192-198   

This role friction and common language disparity was seen as a potential barrier to LiNX 

powered wheelchair technology use within the prescribers and maintainers stakeholder group.  

12.4. b. Role support.  

In contrast to the design and distribution group where group working appeared to be more 

common, the prescriber and maintainers roles seemed to be characterised by high risk 

decisions, lone working and the pressures of meeting demand. Therefore, role support from 



LINX TECHNOLOGY ENGAGEMENT                                                                                           282 
 

 

within this group and across stakeholder groups was seen as a facilitator for the use of the 

technology and role fulfilment. One engineer highlighted this lone working environment 

stating.  

So I've only been doing this for two and a half years, my supervisor is, you know, she can 

be in South End. So I'm very much on my own. Whereas if we were central, then I think I 

would be  doing the appointments that were better suited to me, occasionally pushing my 

knowledge. But I would have that safety net. Whereas at the moment, and I'm not the only 

one that feels like this, there's a lot of people in my situation where they're the only one you 

know, it's only them in the service or there's only one or two rehab techs or rehab engineers 

that it's kind of you've kind of lost the team it makes sharing knowledge hard. Harry lines 

665-669.  

However, sharing knowledge across stakeholder groups and wheelchair prescription 

services was seen as a facilitating factor for the use of technology. Sharing knowledge about 

the use and application of the technology was seen as pivotal part of role support in addition 

to opportunities for active engagement. This support could be communicated by other 

stakeholder groups such as the design and distribution group or be communicated within the 

group from other engineers and therapists. This is evidenced by the “good relationships” 

described by the engineer below.  

So we have quite a good relationship with our team because he comes into the clinic with 

us almost once a month. It might be once every six weeks. And so we know that if we've got 

anyone who needs specialist controls, we'll put him into that clinic and he'll bring it down 

chair with switches or chain controls. Um, and, you know, we can try them out with the 

person to see if it's going to work or not. Kera lines 236-240.   
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Specifically relating to the LiNX controls, having good relationships with the suppliers 

and access to open communication and information was seen to facilitate the process of LiNX 

controls technology understanding and use for prescribers and providers group. An 

occupational therapist describes this dynamic.  

I guess it was just in the beginning when it was new, there seemed to be so many options 

on a prescription for a little bit daunting at first thinking, am I choosing the right one? But 

as I said, we've got a really good relationship with our reps that you can just send him an 

email and say, I want this, which partner with I need, and he'll just reply and tell you. So 

he's pretty quick in responding and quite helpful. Jane lines 133-137.  

In the case of LiNX technology use for prescribers and maintainers, the role support from 

other engineers and occupational therapists is essential to perform their role and use the LiNX 

technology. However, support from Invacare was also seen as a facilitating factor when using 

the LiNX technology. Further, the use of the LiNX for this stakeholder group was intertwined 

with the support given by Invacare. This support then established trust and a supportive 

relationship between the stakeholder groups. This concept of a supportive relationship also 

relates to brand loyalty. Engaging with the LiNX technology for this group was therefore less 

about the physical product and more about the company support. 

12.5. Macro Factors  

As well as individual and social factors there were wider political, cultural, and contextual 

factors that appeared to influence the acceptance, use and understanding of the LiNX controls 

technology for this stakeholder group. These factors were grouped as macro factors that 

influenced the process of understanding and use.  
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12.5. a. Constraints of the healthcare industry: Meeting demand. 

A particular strain for this stakeholder group appeared to be lack of time and resources to 

fulfil their role. This was compounded by the challenge of meeting the increasing demand of 

the services. One engineer describes the pressures and demands on his time. This highlights 

how staffing and caseload affects this.  

At the moment it's just me. So I'm stretched  thin. So I do everything from basic handovers 

of the most basic manual wheelchair all the way up to complex controls and complex 

handovers of difficult clients with modifications required and, you know, complex control 

systems, specialist seating. I ended up doing on average between 15 to 25 people a week 

as kind of a caseload. George lines 134-139.  

This meeting demand and lack of time and resources was also reflected in the experience 

of other stakeholder groups. For instance, the design and distribution group highlighted the 

lack of opportunity for communication with prescribers and maintainers and end users 

highlighted the waiting times and feelings of being overlooked that appeared to be 

compounded by challenge of meeting the demand of the supply chain.  

12.6 Prescribers and Maintainers Group Summary  

 

The prescribers and maintainers primarily had the responsibility and obligation to prescribe, 

deliver, repair, and maintain LiNX powered wheelchair technology. They performed this role 

with a healthcare focused mentality of fulfilling clinical needs of end users to perform 

activities of daily living and support individuals’ conditions. The prescribers and maintainers, 

as part of this healthcare mentality, were therefore governed by healthcare directives and 

policies that encompassed them in a wider healthcare culture. The prescribers and 

maintainers engaged with the LiNX technology as part of their role to prescribe and maintain 

powered wheelchair technology. This group were often informed about the LiNX technology 
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by the design and distribution group. Their use and understanding of the LiNX technology 

were therefore dictated by their job role and their individual attitudes towards the technology. 

Several factors were also seen as potentially posing as barriers of facilitators in the 

prescribers and maintainers use of the LiNX technology. Namely, for this stakeholder group, 

support using the technology was seen as a reason to engage with the technology. This role 

support also seemed to foster brand loyalty and a preferred supplier mentality. However, the 

saturation of the powered wheelchair market and the number of parts required to maintain a 

powered wheelchair were also seen as factors that promoted brand loyalty. For instance, the 

to change the type of powered wheelchair an occupational therapist prescribed would mean 

requiring a stock of spare parts to maintain that technology. Therefore, it is more cost 

effective and easier for a service to have preferred suppliers. However, regarding the barriers 

within this group, there was sometimes friction between the different roles in this group 

regarding the engineers and the occupational therapists. This friction appeared to be 

exacerbated by the lack of resources for this group, including time and money.  

 

 

 

 

Chapter 13: End Users LiNX Controls Technology Understanding and Use Process 
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13.1. End Users LiNX Controls Technology Understanding and Use Process 

The end user LiNX technology stakeholder group  comprised  several different 

individuals, each with different conditions,  models of powered wheelchairs,  genders and  

lengths of use of powered wheelchair technology. However, every individual in this group 

had experience of using a powered wheelchair with a LiNX control system. Each therefore 

had a different story to tell in relation to their use of the LiNX controls. Like the other 

stakeholder groups there is a process of acceptance, adjustment, use and understanding that 

emerged within their experiences. As with other stakeholder groups in the supply chain, 

understanding the technology meant understanding and experimenting with the technology in 

terms of how that technology functions for that individual in their context. For an end user 
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this often means an awareness of their condition, ability, and goals. The following section 

will therefore explore this process. 

13.1. a. Priming Message  

End users are essentially the primary users of powered wheelchair technology. As the 

design and distribution group stated, the powered wheelchair technology itself had been 

designed with their ability and perceived or expressed desires in mind. Individuals in this 

group seem to have been informed and made aware of the technology they are using through 

different people, andcontexts dependent on their powered wheelchair acquisition journey and 

motivation to attain the powered wheelchair technology. For instance, some individuals 

report first hearing about and learning about their powered wheelchairs through clinicians, 

engineers, and sales staff, either within the NHS or other private mobility shops. For instance, 

Ethan recalls having the powered wheelchair and varying technological options explained to 

them.  

It was a very interactive process with ______. They went through it and went through a 

process of identifying potential models that might be suitable. I guess maybe to me the TDX, 

because of its manoeuvrability and because of the way in which it operated, seemed to me 

to be the best solution for me going forward. You know, you can never predict where you're 

going to be in a year's time. Ethan lines 101-107.  

Further, Ethan also stressed that when it came to learning the controls, he was shown how 

to operate them within his home. For Ethan, this choice, clear presentation of options and 

controls support greatly supported the LiNX powered wheelchair controls process.  

The team came out to the house and took me through all the controls and, you know, all 

the different aspects of it. So, again, I mean, I don't I don't think they could have done any 
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better service there. So this has been. You know, to the point of acquisition, been extremely 

good. Ethan lines 159-161. 

However, other LiNX technology end users described a different experience when it came 

to being informed or given a choice over the type of technology they received. While some 

individuals were informed of technology and their choices through clinicians, other end users 

preferred to rely on the testimony of close friends or conduct their own research.  

I mean, there's so much out there. I mean, like the Bluetooth joystick.my friend first told me 

about it and when I heard about it and when I heard what I could do with it. And, you know, 

it opens up a whole different world to me in my chair. Katy lines 782-784. 

However, once the desired technology was identified, either by research or referral, some 

users also discussed the challenge of acquiring their desired technology.  

You can get people that really just give you off market jibber jabber and you just want to 

shake them and say, just listen. And so sometimes you are coming up against the battle 

and you have to defend pretty much everything that you want. Katy lines 432-436. 

As previously explored, the prescribers and maintainers group attempted to formulate 

LiNX output messages that were simple and directive in terms of functioning of the LiNX. 

Prescribers and providers output message were formulated to aid in the end users 

understanding of the technology. The technical aspects of the LiNX were often omitted by 

the prescribers and mainatiners as it was deemed unnecessary information for the end user. 

For the end users, like the other stakeholder groups, understanding the powered wheelchair 

technology meant understanding how it functions for them in their environment, for their 

needs. Many end users had complex conditions to manage and environmental barriers to cope 

with. Understanding the technology therefore involved a process of understanding its 

functionality and understanding how they could  use the technology in their lives.  
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13.1. b. Understanding the technology.  

Understanding how to use a powered wheelchair was compared to the process of learning 

how to walk and how to move around your environment. The user appeared to go through a 

process of trial and error with the technology to learn how to use it.  

You're still having you know, that first lesson of this is the same as walking. When you 

learn to walk, you're a bit wobbly. You fall over, you bump into things, but you gradually 

learn as you get older and older. It's the same with the wheelchair when you’re in it for 

the first time. You have that sense of freedom because you are using your legs. But it's still 

you're having to navigate through doors. You're having to navigate going around for this. 

You know, you're having to make sure that your tilting is correct and to be able to get into 

a door out the door. Katy lines 983-987.   

However, as well as learning how to functionally use the technology, obtaining a new 

powered wheelchair seemed to involve understanding yourself as an individual and 

understanding your condition.  

. Understanding your ability and condition. 

A part of understanding the LiNX technology related to understanding personal conditions 

and personal ability. Feeling like you have the right technology was just as much about 

understanding your body and your functioning as it was understanding the LiNX technology. 

There appeared to be a need for active and realistic awareness of personal condition and 

functioning. For instance, one end user highlighted that it takes time to get to know yourself, 

your condition, your needs, and the type of technology you might need. This highlights that 

newer powered wheelchair users might not be aware of their relationship to their condition 

and their needs.  
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A disabled person who's newly disabled doesn't know what they need, don't know what is 

best for them because. They’re newly diagnosed with this or that and it’s the first big 

change in their condition or they've been able to live with their condition for a very long 

time and not need a wheelchair, that it takes time to know and to figure out what would 

work for you. Katy lines 1026-1029. 

Similarly, another end user highlighted the transitional nature of obtaining a new powered 

wheelchair technology. There was an emphasis on becoming accustomed to things in your 

environment and in your body.  

You just have to get used to it like everything else. Ethan lines 266-267.  

Essentially, in this group there appeared to be a symbiotic relationship between the body 

and the technology in an environment and context where both were continuously changing. 

For instance, a change in condition meant new powered wheelchair technology and a change 

in technology meant an addition to the body. For instance, highlighting this body and 

technology relationship, one powered wheelchair user described new technology as feeling 

like a “stranger”.  

When you get your first wheelchair, it is very bizarre. So trying to manoeuvre takes some 

getting used to. It feels like a stranger to begin with. Katy line 898. 

For the end user group, it appeared that experiencing a change in physical abilities or a 

change in technology was different for each individual. Knowing oneself and one’s needs 

appeared to be the cornerstone of getting the wheelchair right and promoting independence. 

Self-knowledge leads to an understanding of what is required to facilitate independence and 

interaction. The participants with lifelong conditions considered the wheelchair to be an 

essential part of this process. Life without their chairs was described as something that was 

unthinkable.  
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Acquiring what the participant considered the best wheelchair, one that would facilitate 

their mobility and function, was something that all participants stated was important. In 

understanding wheelchair functionality and use, these participants demonstrated many 

different skills. They were able, through a lifelong understanding of their physical 

impairments and an educated approach to wheelchair use, to modify their wheelchair as 

required to meet any change in their physical abilities and to facilitate maximum function.  

13.1. c. Formulating Output Message and Opportunity for Feedback 

What emerged from the data for the end user group was a process of formulating opinions, 

attachments, connections, and experiences centred around the LiNX technology and their 

powered wheelchair. Through using the technology and having extensive experience with the 

technology they had formed beliefs and attitudes and values towards the technology they are 

using. For instance, from building a foundation of knowledge about the functionality of the 

LiNX technology and using it individuals will inevitably form their own narrative of LiNX 

technology engagement. This process shapes how they think, feel and act toward the 

technology. These thoughts and attitudes, unlike other supply chain stakeholder groups were 

often not communicated within the supply chain dynamic. Some of the participants noted that 

they shared thoughts and experiences related to their use of technology through disability 

activism on social media and by maintaining personal blogs. For instance, one end user 

emphasised how she used her blog to express a negative experience with powered wheelchair 

maintenance.  

They were awful I remember one time; I wrote in my blog; I was waiting 8 weeks for 

repairs on my chair. They kept taking it back and it wasn't fixed. that was the worst. They 

kept taking it back and telling me it was fixed only for it to break and take it back. It was 

an absolute nightmare. Abby lines 94-96.  
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However, there seemed to be a frustration at the lack of opportunity for feedback for end 

users to communicate with the rest of the stakeholder supply chain. Some users expressed 

that they would like more opportunities to communicate and share their experiences with the 

wider Assistive Technology supply chain.  

I have worked with wheelchair services looking to improve their service. But yeah, I don't 

know whether it's a ridiculous thing in the end because they don’t seem to listen.  Katy 

lines 948.  

Overall, the output messages from the end user group about the LiNX technology 

appeared to be shared online or with other individuals in the disability community opposed to 

feedback into the LiNX technology powered wheelchair supply chain. However, it should be 

noted that many participants were not expressly aware of their precise controls model, such 

as the LiNX. They were more aware of their wheelchair brand and model opposed to specific 

controls. Therefore, output messages largely focused around their use of the chair, their 

interaction with wider services and their powered wheelchair journey.   

13. 2. End User Spheres of Influence  

As with the other stakeholder groups, there appeared to be many factors that shaped and 

moulded the LiNX powered wheelchair technology end users experience of understanding, 

using, and accepting the powered wheelchair technology. These influencing factors seemed 

to fall within several categories, their individual attitudes, and preferences (micro factors), 

factors relating to wider supply chain dynamics and structures (meso factors), and factors 

relating to more global attitudes and national values (macro factors). These influencing 

factors are now discussed.  
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13.3. Micro Factors  

For this group micro factors affecting or influencing the use of powered wheelchair 

technology pertained to individual attitudes and beliefs. An individual’s attitude towards; 

technology, their disability, their choice, and their independence appeared to affect how they 

understood and used the powered wheelchair technology.  

13.3. a. Individual attitudes. 

Technological attitudes.  

As with other stakeholder groups, end user attitudes towards technology appeared to 

mediate their use of the LiNX technology and more broadly powered wheelchair technology. 

Participants in the end user group expressed varying attitudes towards the usefulness and 

applicability of technology. While no participants completely disregarded its utility, some 

individuals expressed a more open minded and welcoming approach while others were more 

wary of using new technology. Whether they were wary or welcoming to new technology 

appeared to influence their involvement in,  the choice and use of the technology. For 

instance, Katy stated that;  

Technology is the way forward. That's all we're seeing right now is technology enhancing 

life in the home and life for me. Katy lines 788.  

As the LiNX is a new form of powered wheelchair technology this approach was generalised 

to include the LiNX technology. Other individuals expressed a distrust of new technology. For 

instance, one user commented on the use of smart technologies in the home and her negative 

view of them.  

There’s always something new, first it was Alexa and that was ok but I can’t see the use of 

some of these things. Josie lines 983. 
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An individual’s approach to technology more broadly, also seemed to influence their 

technology information seeking behaviour. Individuals that were interested in technology and 

using technology appeared to conduct more research and were more informed around 

powered wheelchair technology development. Abby expressed excitement over new 

technologies and stated that she likes to see what’s available.  

That (The LINX controller) can connect me to that Bluetooth in my house. I didn't know 

about it until six months ago. So it's having that knowledge and knowing the different 

things that were available and sitting down and seeing that I can have a look and see what 

I want. Abby lines 789-790. 

Here Abby’s use of, and interaction with, the technology and continued investment in 

learning facilitated their use of the LiNX technology. An individual’s attitudes towards 

technology more broadly also appeared to influence their individual process of powered 

wheelchair technology acquisition and also seemed to affect how individuals perceived that 

process and their powered wheelchair. Some individuals saw the process as “it’s what I was 

given” so I will use it. Others experienced greater ownership and expressed a desire for 

choice.  

It’s what I was given, It’s what I can have vs Choice.  

Like the prescribers and maintainers, the end users felt that powered wheelchair choice 

was sometimes restricted. Some individuals expressed an overt ownership of and engagement 

in their powered wheelchair technology journey including the choice of technology while 

other end users were more resigned to what was offered and prescribed. For instance, one 

user expressed that they did not have an interest information seeking regarding the 

technology they could have access to. Rather, they were resigned to the choices of the 

occupational therapist, in this case, at the NHS local wheelchair services,  
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I mean, and I've not really looked, to be honest, I mean, I pretty much went to them all my 

life and I just went with what I've seen and what the therapist suggested. Owen lines 70-74.  

However, other LiNX powered wheelchair controls end users expressed that while they felt 

the choice of their technology was ultimately down the occupational therapists, they expressed 

some concern over the motives of choosing technology stating that cost could be a factor. 

So it's down to wheelchair services of what they provide generally. So they've decided that 

now I need to change from the Invacare to the quickie so I’m assuming it’s cheaper. Katy 

lines 52-58.  

Attitudes towards the cost of a powered wheelchair.  

Many end users also expressed similar sentiments, stating that cost heavily dictated the 

technology they had access to in terms of functions, features, and models. Most end users 

noted how expensive powered wheelchair technology currently was and how this limited 

their choice. Katy (who obtained her wheelchair through the NHS) explains that she wanted 

additional functions for her chair but would have been unable to afford them herself. The cost 

of the powered wheelchair technology was also seen to relate to wider cultural factors that are 

discussed later under macro factors.  

The chair itself is probably between four or five thousand pounds. So you’re looking at ten 

thousand with additional features for a power chair before you leave. And, you know, look, 

if you need extra cushion seating or anything, that, again, is an expense. I would have liked 

a riser on mine but it’s expensive, I think that’s where the disabled community gets very 

frustrated because everything isn’t cheap. I mean, you know, you might as well go out and 

buy a car. Katy lines 485-490. 

Katy obtained her powered wheelchair through a local NHS wheelchair service and was in 

receipt of a personal wheelchair budget. As well as cost restricting technological features and 
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decisions, Katy also highlighted the lack of choice. Other users who had obtained their 

wheelchair privately appeared to describe more choice when it came to choosing powered 

wheelchair technology. The availability of a technological choice was therefore also seen as a 

factor that can influence the availability, use and understanding of powered wheelchair 

technology.  

For instance, Ethan obtained his wheelchair through a private mobility shop. He described 

a process where he was presented with available powered wheelchair technology options 

based on his preferences. Here Ethan described this process and how they made a choice.   

So I approached Albion to say, I'm at a stage of decline with my condition that I now need 

a wheelchair, at least when I’m outside, and what are my options. And they came up with 

two or three options and then discussed whether I wanted to do this privately or whether I 

wanted to go through Motability. Clearly, they were aware of that. I was in the in receipt 

of PIP and they explained the Motability in detail. And it’s a matter of choice, clearly, but 

I. I chose to use Motability and listen to all the information that was presented in front of 

me. I guess maybe to me the TDX, because of its manoeuvrability and because of the way 

in which it operated, seemed to me to be the best solution for me going forward. You 

know, you can never predict where you're going to be in a year's time, two years time, but 

this seems to at least offer me in the short to medium term. I'd say up to three years a 

solution that works for me. So, yeah, it's a choice. And choice in Motability is something 

we discussed. Ethan lines 109-120.  

Whereas individuals who had obtained powered wheelchair technology through the NHS 

appeared to either be resigned to the technology they were prescribed or described a difficult 

interaction where they had to firmly assert their choice of technology. Katy described this 

process;  
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I fought very hard to get, you know, the right chair  for me that hopefully me, I will have 

for a long time. Katy lines 467.  

Overall, the powered wheelchair technology and its use was seen as an enabling tool for 

living their life. Participants often expressed feelings of embodiment, gratitude, and 

ownership towards their powered wheelchairs.  

Wheelchair is a tool for independence.  

Participants universally expressed positive feelings towards their powered wheelchair 

itself, its functionality, and the freedom the technology affords them. However, they 

sometimes expressed negative views of the associated services. For instance, one user 

highlighted how their daily routine would be greatly disrupted without their powered 

wheelchair.  

But, yeah, my typical day I wouldn't be able to do any of it without a wheelchair. Owen 

line 119.  

Like the body and technology relationship highlighted earlier, Owen and other users 

compared the functionality of their wheelchair to the functionality of legs. This emphasised 

the embodiment of the wheelchair as an extension of themselves and its role in facilitating 

independence.  

It's just part of my everyday life, you know. I mean, it's such an extension on myself. Owen 

line 450. 

But yeah, average day is obviously that my chair and my legs .Katy line 70.  

Positive perception of the functionality and importance of a powered wheelchair is key to 

the use of a powered wheelchair. Many of the end users noted how experiences, both 

negative and positive, can shape their use and understanding of the powered wheelchair 
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technology and use and understanding of associated services. The subjective interpretation of 

these experiences is further discussed and explored below.  

Powered wheelchair negative experience.  

Specifically relating to the use and perception of powered wheelchair technology, some 

users expressed negative experiences which shaped their trust in their powered wheelchair 

and the associated services such as maintenance and repair. For example, Katy described an 

experience where the batteries on her powered wheelchair failed.  

I mean, there was an incident where we had a burning smell in the house and we didn’t 

know where it was coming from. And it turned out that it was the batteries in the back of 

my wheelchair and it was that wheelchair. So we went over and looked and those batteries 

and popped, it stank and it was awful. Can’t say I feel comfortable charging batteries 

now. Katy lines 188-192.  

Katy clearly describes experiencing a technical fault with the batteries of her wheelchair 

and how this fault has affected her experience of charging them. She now describes herself as 

feeling uncomfortable when charging her powered wheelchair. Similarly, other end users 

reported issues with the support services associated with powered wheelchair use such as 

maintenance and recovery that has affected how they approach the use of their powered 

wheelchair. Ethan describes the experience of their powered wheelchair breaking down in the 

rain.  

I Phoned Motability and they couldn’t find anybody to come, so I had to leave the 

wheelchair out in the open and like I said, it did rain and I tried to cover up as much as 

possible. And eventually Motability did get somebody out on Sunday. But my chair got 

soaked through so there was more damage then. It just makes me think about going 

further now. What if I was alone in the park and not on my driveway. Ethan lines 217-226.  
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Therefore, the experiences people had with their powered wheelchair technology seemed 

to influence their feelings towards the use of the technology moving forwards. For instance, 

whether it was being more cautious with charging habits or being concerned over travelling 

long distances alone.  

13.3. b. Environmental factors. 

However, as well as individual attitudes and experiences, external factors such as home 

and local environment also dictated the choice of technology and the use of the powered 

wheelchair technology.  Micro environmental factors relate to the individual environment and 

how it appeared to shape their powered wheelchair technology attitudes, understanding and 

use.  

     Adapting the environment.  

For a powered wheelchair technology user, the right wheelchair for the individual must 

physically fit into their home and their lives. While the LiNX controls is a relatively small 

feature on the powered wheelchair, the size and height of a powered wheelchair frame and 

chassis can be quite cumbersome to accommodate. For this stakeholder group, fitting a 

powered wheelchair into their home and their lives often appeared to require some major 

adaptations. For example, some individuals reported modifying their home to provide flat 

access, widened doors, storage space and reduced thresholds. Often, additional small items of 

equipment were also provided like rails or ramps. For some individuals these adaptations 

were perceived as aesthetically unappealing. Therefore, as well as mentally adapting to the 

powered wheelchair, there was also a literal physical adaption of their immediate 

environment. However, for some users, this was a component of wheelchair use that had been 

part of their life experiences from birth. Therefore, there was an understanding of the need to 

make allowances for their wheelchair.  
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Further, for some of the individuals in this stakeholder group a new powered wheelchair 

caused a lot of damage in their home environment. One user explained how turning corners is 

especially challenging.  

When I first got my chair I took off half the paint in the hallway, we kept going over it but 

until I was used to getting round it alright there didn’t seem much point. There’s so many 

sharp bits as well that just catch. Owen lines 346-349.  

However, many powered wheelchair users do not just use their powered wheelchair in the 

home environment. Many powered wheelchair users also use their chair to access outdoor 

and public spaces. In these spaces, adaptions to the environment for a powered wheelchair are 

sometimes limited. Individuals in this stakeholder group reported frustrations with the 

outdoor environment in relation to their LiNX controlled powered wheelchair use. Here one 

user highlighted how outdoor use can be challenging.  

So there are certain things that are very good but the suspension could possibly be a little 

bit better you do kind of feel everything. Today, when I was out I could feel tree roots 

under the pavement and they kind of push the pavement up. So sometimes you could 

navigate around them a bit. But Sometimes you miss one. And then my chair gets stuck. 

Katy lines 270-275.  

This challenge of negotiating tree roots in the pavement created a barrier for Katy and her 

powered wheelchair use. Environmental barriers appeared to negatively affect how an 

individual perceived their powered wheelchair and the experience of using a powered 

wheelchair.  

This section has covered the micro factors that influence the engagement, use of 

individuals in this stakeholder group from individual attitudes to environmental challenges. 
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The next section will cover the meso factors that affect the use and engagement with LiNX 

powered wheelchair technology for the end user stakeholder group.  

13.5. Meso Factors 

13.5. a. Attitudes to healthcare.  

Individuals in this group varied regarding their attitude towards health care services and 

powered wheelchair supply dynamics. There appeared to be mixed emotions from guilt, and 

gratitude to frustration and anger. Some end users expressed feeling that healthcare services 

were busy and unobtainable, and that technology was developed without the input of end 

users. These individual attitudes seemed to culminate in a general feeling of mistrust towards 

healthcare and Assistive services.  

The bureaucracy of it. I know what you mean. That just unnecessary red tape is kind of 

still floating around for some reason. Josie line 664.  

Several factors were reported to contribute towards this feeling of mistrust end users held 

towards the healthcare system more generally and wheelchair services specifically. These 

factors included long and unpredictable waiting times, lack of opportunity for feedback and 

feeling overlooked by the healthcare system.  

13.5. b. Lack of opportunity for user feedback.  

As mentioned in the output messages section of this chapter, many of the participants in 

this group referred to a lack of opportunity to feedback or share their experiences. This 

personal experience seemed to resonate with a wider lack of recognition from the wider 

Assistive Technology supply chain, hence it also forms part of the wider macro factors. End 

users within this stakeholder group describe a community of people with disabilities. They 

felt personally and collectively that there was a lack of interaction from other powered 

wheelchair stakeholder groups concerning the development of suitable informed technology, 
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the support of services and opportunity to provide feedback on their experiences and issues. 

Katy and Abby described themselves as disability activists in that they campaigned for 

greater rights and choices for people with disabilities in the U.K. Katy and Abby both 

expressed their frustration at the lack of opportunity for open communication with other 

powered wheelchair stakeholder groups within the supply chain dynamic.  

I don't know any company that has ever turned to the disabled community and done a forum 

where they have disabled people to sit there and say, yes, this is a chair we have. This is 

what works, what doesn't work. This is what we want. This is what you see. I don't know any 

type of I have a comment or anybody that shows that, to be fair. Abby lines 325-329.  

Another user, Owen expressed similar concerns around the development of powered 

wheelchair technology and the lack of input from people who actively use the technology on 

a day-to-day basis. They likened the process to game development to illustrate the 

comparison across the technology mediums.  

The crazy thing about it, is you when you build a new game, say Nintendo, build a new 

game and go to gamers to get their opinion. When say Sainsbury’s they get new foods they 

go to people that eat food and that knows about food. But when they do something about 

disabled people, they don't come to the disabled community. How does that make sense? 

Owen line 908-912.  

Katy expanded on this, explaining the lack of opportunity for feedback, stating that the 

organisations in the powered wheelchair supply chain do not know how to approach or 

navigate initiating open feedback conversations with the disability community.  

The fact is, if you've got somebody that runs a company or is doing something for the 

disabled community that they think is great, they go elsewhere to find that source of 
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information instead of coming directly to us because they don't know how to speak to us. 

Katy lines 1339-1343. 

To resolve this lack of communication and information from the end user group,  Katy 

suggested that organisations within the powered wheelchair supply chain dynamic actively 

consult the disability community when asking questions and developing new technology and 

services.  

They need to kind of go out into the disabled community and really ask them what the big 

issues are. Katy lines 829. 

13.5. c. Waiting times.  

Waiting times for the end user group contributed to a feeling of dissatisfaction, frustration, 

and mistrust for the end user group. Waiting for technology, services, appointments, and 

advice were common grievances amongst this group. It was also stressed that unlike waiting 

for a piece of inconsequential technology, waiting for a powered wheelchair to be repaired, 

delivered or services incurred heavy personal consequences for the end users. These personal 

consequences included a loss of mobility, independence and feelings of stress and frustration. 

There was also a further concern over the stability of their health condition and whether a 

delay in obtaining their chair meant it would no longer suit their needs. For this stakeholder 

group the waiting times appeared to feel like an infringement on personal independence and 

liberty. Likewise, there was an expectation that because the powered wheelchair exists within 

a healthcare domain, it should be more of a priority. This was especially reflected in 

individuals who had rapidly changing health conditions such as muscular dystrophy. Leah 

described her concerns and experience around waiting times for technology.  

It can be a long period of time but it depends on how many staff they have, it depends on 

how busy they are. It depends how well run they are generally. And unfortunately, it's the 
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same scenario over and over again. The waiting time is such a long time. But when you 

have muscular dystrophy, so because I have a muscle weakness condition, if I stop doing 

something for, say, two weeks, my muscle memory, it’s going to be a struggle to do that 

even though I could do two weeks before. Leah lines 561-565.  

The frustration around waiting times could also be seen as another instance of a lack of 

end user and stakeholder communication. However, there was a perception that the wider 

wheelchair support services were not fit for purpose and could not support individuals with a 

powered wheelchair in the community. There was a general feeling that the services could be 

optimised and improved to satisfy demand. However, this finding is more generally related to 

NHS prescription and maintenance process as opposed to being a specific barrier to using the 

LiNX technology.  

So it is it's the process, it shouldn't be that hard. It should be fairly swift. Abby line 301.  

13.5. d. Feeling overlooked.  

For this stakeholder group, the lack of opportunity for input and feedback combined with 

extensive waiting times for technology and services appeared to contribute to a feeling of 

being overlooked by the wider supply chain dynamic. This exacerbated the feelings of 

mistrust and frustration towards the other stakeholder groups within the powered wheelchair 

supply chain dynamic.  

For instance, there was an awareness that the technology provided could only be 

prescribed if there was a clinical need. However, participants felt  the clinical need often 

excluded and failed to account for their individual perspectives on their condition and 

independence.  

You can't seem to get anything, it’s almost like the NHS they just see a clinical need rather 

than listening to anything you say, even though it doesn’t seem necessarily medical or 
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clinical. I mean, this is functional. It's you need it to kind of do your everyday life. Gosh. 

And so I can't like, say, can I have the backpacks and cup holders and an iPad holder or 

something they just say that is so expensive. Owen lines 849-855.  

There was a general frustration of not feeling listened to or heard by other individuals in 

the supply chain. A few people in the end user stakeholder group expressed that they felt their 

wheelchair services ignored their communications and disregarded how their perspectives. As 

seen above, this was true for the choice of technology. However, some individuals also felt 

that supporting services such as maintenance of the chair also overlooked their perspectives 

when it came to the maintenance of their powered wheelchair.  

My wheelchair services. They kept telling me that my chair was fine and it took them two 

years to actually deem it not fit for purpose. Katy line 282.  

As well as not feeling heard, other individuals also expressed negative experiences with 

their local wheelchair service that perpetuated the feeling of being overlooked. These 

experiences were characterized by people feeling as though  accessing services was a struggle 

or a fight. Both sentiments express the challenge that the end user stakeholder group faces.  

It was a long fight. It was a long, hard for each of them, never taking responsibility, being 

quite rude, being quite abusive me in the end. Just kind of strange, So I wrote about it and 

that's when they actually woke up and gave me a call and said, I'm really sorry. Katy lines 

298-300. 

This end user expanded on their negative experiences with powered wheelchair services 

and reported a similarly negative experience where their familiarity and awareness of their 

chair was perceived to be disregarded by wheelchair maintenance services.  

And obviously, that second chair, when it started breaking down, I was calling them and 

saying there's something wrong with the chair. It rattles And they're like, no, no, it's fine. 
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It's fine. No, it rattles. They just weren't really hearing what I was saying. And I think 

that's the problem is when you have an engineer, they know about the wheelchair. But they 

don't know about the person. So for me, I know my body, I know my disability. I know 

what I'm capable of. And when you use something every single day for a long period of 

time, you get used to what you're using. So the slightest little thing for you would notice. 

Katy lines 348-355.  

There was a similar sentiment expressed by other end users in this group. Many felt that 

they had not been listened to by engineers and wheelchair services. There was a perception 

that while the prescribers and maintainers were familiar with the technology, they overlooked 

the person in the chair and disregarded their technological concerns and condition concerns.  

And it's a shame that some engineers really don't listen. They really don't kind of hear 

what the person is saying. And that's when you're constantly having to make another 

appointment and then make another appointment and get another appointment because 

you're battling against someone that, yes, they know their job because they know the 

brochure, but they don't know the person that's using the wheelchair. Abby lines 379-381.  

13.5. e. Stakeholder Attitudes to disability.  

These  feelings of being overlooked were also attributed to stakeholder attitudes towards 

disability. Many individuals in this LiNX technology end user group felt that there was a lack 

of awareness or receptivity to their experiences and perspectives. Many felt that the process 

of wheelchair procurement was biased towards children and that resources were often 

allocated to child services over adult services. This perceived preferential allocation towards 

child services further contributed to feelings of dissatisfaction and mistrust towards 

technology and services.  
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It's weird in that you reach a certain age and things kind of a little bit more difficult to 

Get. Twenty two, twenty two and up and up twenty five and a lot of the charities see you as 

dead weight. They will kind of politely say, I'm sorry, know the right now, there are 

children that need the funds more than you do kind of thing, but if you're a child, it's pretty 

much laid out to you. Owen lines 720-729.  

There was the perception of consensus among  adults  with disabilities that they were a 

forgotten and neglected group when it came to powered wheelchair technology provision and 

prescription.  

If you ask the adult community in the disabled community, they pretty much I would say 

that at least 65 percent of us would say, yes, it is 100 percent easier when you're a child. 

It's a lot easier. I have my mum, and she pretty much got what she needed from my brother 

because he was younger. Katy lines 644-648. 

This perception of preferential treatment in the adult disabled community affected how 

end users felt towards other stakeholder groups.  

13. 6. Macro factors  

Macro factors are the most distal to the individual include the resultant factors that exist 

between the meso factors. Macro factors therefore include the political climate and other 

global situational factors that affect and influence LiNX powered wheelchair controls 

technology use for the end user stakeholder group.  

13.6. a. Availability of powered wheelchair technology.  

The availability of powered wheelchair technology and powered wheelchair technology 

support and services was a recurring theme within this group. Many individuals felt that the 

allocation of services was segregated and unbalanced across location and regarding cost. The 

cost of powered wheelchairs was further perceived as an overarching barrier to obtaining 
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powered wheelchair technology. While individual budget was seen as a micro factor, the 

overall cost of powered mobility technology is seen as an indication of organisational and 

political exploitation for the end user group.  

 Postcode lottery.  

Despite the recent reforms within the powered wheelchair supply chain regarding the 

instigation of a personal wheelchair budget scheme, there was a perception that different local 

councils varied in their application of these budgets. There was a perception that some 

councils offered more funds and more freedom regarding the use of those funds. This 

perceived unequal distribution of resources was attributed to inefficiency and disorganisation 

within the healthcare system and within the government.  

I think it's a different area that you're in, which is different, because another thing actually 

that you might find interesting is different areas in this country have different groups. So 

my friend who lives in Manchester has bought exactly the same wheelchair as what I've 

been delivered on the 30th, but she couldn't have that arm rest by her wheelchair services 

because they said it was not included in the budget. Katy lines 679-685.  

Another user highlighted some of the pitfalls of this system, that while the wheelchair 

budget can give a user the freedom to go and choose the mobility shop they would like to 

procure their wheelchair from, the cost of that technology is often a barrier.  

What wheelchair services will do is they'll give you a voucher. So if they can't provide the 

care that they would ordinarily get and provide to you, if it didn't suit you, then they would 

give you a voucher to be able to use elsewhere to buy your wheelchair yourself. But if the 

voucher was three thousand pounds and your chair was seven thousand pounds, you 

would need to find the rest of that. Josie lines 690-695.  
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Price of powered wheelchair technology.  

The cost of powered wheelchair technology was seen as exploitative given the freedom 

and independence it affords individuals. While the cost of a powered wheelchair was seen to 

influence the choice of, and the  of powered wheelchair technology, the cost also affects 

availability of the technology and perceptions of the wider industry. Unregulated prices and 

lack of financial support options were also seen as disadvantaging and disenfranchising for 

the end user stakeholder group.  One user expressed their explicit frustration stating that.  

Being disabled isn't cheap and I think that's the frustration of all. You know, Companies 

seem to find it very easy to profit from someone who has a disability. Katy lines 943-944.  

Further, it was emphasised that the cost of technology was a barrier to accessing the 

technology that an individual required or could benefit them. There was a general feeling that 

a powered wheelchair technology, like other Assistive Technology and medical devices 

should be made more available and accessible.  

 I think if you're poor and disabled in the UK you've got one of the rawest deals out there. 

Most unfortunate, you know as I say, I feel guilty in that I can afford these things and 

others can’t, but. You know, other people are having to compromise, probably if they have 

the disability, to accept a lesser wheelchair, you know, having to compromise in terms of 

what the wheelchair can do in relation to their disability because of the cost of the thing, 

like you said, that, you know, public policy and people with disabilities shouldn’t be 

discriminated against on the basis of their ability to pay. And I know that there is a limit 

on the public purse and all of that, but. It says something about society when you have 

people who have the inability to pay in terms of their disability and It's. It is quite 

dreadful. Ethan lines 296-309.  
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Further, it was highlighted that a change in culture was needed to change how powered 

wheelchair provision was seen. For instance, rather than a piece of technology it should be 

seen as a means of facilitating independence and autonomy.  

Without change the culture in I don’t think you can change the acquisition process. Uh. I 

don’t know. They would have the freedom to choose without having to think about the cost, 

and that should be possible within the wider social care disability set up. And I think that, 

you know, that should be possible And, you know, it’s well within the power of 

government, government, local government to do that. Ethan lines 346-352.  

13.6. b. Wider perceptions of disability.  

The cost and availability of powered wheelchair technology appeared to be reflective of 

the way society views people with disabilities and their value in society. Many powered 

wheelchair users expressed that for powered wheelchair provision to be optimised and made 

more efficient and ethical, there was a need for wider societal change in the perception of 

disability. LiNX controlled powered wheelchairs reported feeling subjected to ableist 

ideology in the powered wheelchair supply chain and wider society.  

It doesn't matter how much we scream and shout about it. And we constantly say, you 

know, hold on. But we are here. We are ignored. when you first meet me, you would 

automatically see the big black wheelchair. Abby lines 313-316.  

There was a feeling and perception within this stakeholder group that the wider society 

pushes and passes judgement on people with disabilities who use powered wheelchairs and 

have had that wheelchair paid for by the U.K health services. There was an assumption that 

people with a “free” powered wheelchair should be grateful for what they have rather than 

striving for the optimal technology to suit their needs.  
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I think sometimes because this society sees us as less than so why are we not grateful that 

they give someone a wheelchair. They just assume they'll be fine. It's okay. It's going to 

work for them. Katy lines 489-491. 

Further, individuals in this group expressed that they felt society viewed them as less than 

human or normative based on their disability and powered wheelchair use.  

Until society sees us as more than just being a disabled person. Unfortunately, it's never 

going to change. It's a sad fact, but it's a real fact. Owen lines 698-699.  

Other end users also reported feeling subjected to classical ableist notions of lack of 

functioning or cognition because of their presence in a wheelchair. Their presence in a 

wheelchair was also seen as a barrier to interacting with people in wider society.  

It is that automatic thinking that because I'm disabled, that I'm stupid and I can't talk as 

well. It is the way society unfortunately sees us. They would avoid someone; they would 

avoid a disabled person on purpose because they don't know how to speak to us. Abby 

lines 440-448.  

Wider societal perceptions of disability and disability stigma were therefore seen as a barrier 

to  access and use of the LiNX powered wheelchair controls for individuals in this study. For 

the participants in this study, societal perceptions of people with disabilities, and powered 

wheelchair technology was reflected in the cost and access to powered wheelchair 

technology. Further, their experience of a lack of input and feedback into the supply chain 

network, their negative experiences with individuals in the supply chain network and 

environmental challenges of using LiNX controlled powered wheelchair technology were 

also seen as barriers to using the technology. Nevertheless, there was an understanding in this 

group that there were monetary pressures and time pressures in the prescribers and 

maintainers group that made fulfilling the needs of end users challenging. There was also a 
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call from participants to change this and recognise that powered wheelchair technology is 

essential.  

13.7. End User Group Summary  

End users of the LiNX powered wheelchair technology emphasised that their wheelchair was 

a tool for independence and an embodied part of their daily living. However, the choice of 

technology, use and understanding of their technology was also mediated by individual 

factors such as attitudes to the technology and understanding their condition. For the end 

users, their use of the technology was also affected by negative experiences, technological 

failures and environmental features that made the use of their LiNX controlled powered 

wheelchair challenging. Further, individuals in the end user group reported feeling of being 

overlooked and having to fight for the technology they required. These feelings were largely 

attributed to stakeholder perceptions of disability and wider societal perceptions of disability. 

From the end user group, there was a call for more informed and empathetic communication 

with the Assistive Technology supply chain network, to be consulted and involved in the 

process of designing the technology.  

13.8. Summary of Grounded Theory Results  

This study employed constructivist grounded theory (Charmaz, 2006) to explore LiNX 

technology engagement across stakeholder groups. constructivist grounded theory aims to 

develop a detailed understanding of the underlying social or psychological processes within a 

certain context (Charmaz 2006). This is achieved by exploring social interactions and social 

structures in detail. In this instance, constructivist grounded theory was applied to:  

• explore the psychological processes surrounding LiNX controls technology 

engagement. 

• explore powered wheelchair technology use across stakeholder groups.  
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Stakeholder groups were categorised according to their role and association with the LiNX 

technology. These stakeholder groups included the designers and distributers, prescribers and 

maintainers, and end users. The transactional theory of LiNX technology use across 

stakeholder groups is organised to reflect the sequential and chronological order of the 

stakeholder network and LiNX supply chain. Reflecting both the chronological journey of the 

LiNX technology and the sequential journey of LiNX communication messages. The 

stakeholder groups also occupied group cultures and a shared wider culture. For instance, the 

design and distribution group were commercially focused, the prescribers and maintenance 

group occupied a healthcare and commercial environment, and the end users existed with a 

consumer culture. However, all stakeholder groups existed within the wider LiNX powered 

wheelchair supply chain culture. This wider culture was shaped by the legislation that dictates 

the design, development, sale, prescription, and use of powered wheelchair technology as 

well as the shared factors that influence this culture. The stakeholder group environments and 

the wider powered wheelchair supply chain culture were theorised to affect LiNX 

technology, development, distribution, prescription, maintenance, and use.  

 

At its centre, the constructivist grounded theory of stakeholder engagement with the LiNX 

technology revealed a model that centred around individual active learning processes. Across 

the stakeholder groups, individuals described the process of understanding the LiNX 

technology through physical interaction with the technology in their environment, for their 

designated purpose and in their social and cultural context. Accepting the LiNX technology 

was therefore framed as an iterative process of understanding and use. Further, an 

individual’s perception of the LiNX technology appeared to be moderated by how they found 

out about it . Whilst an individual went through this LiNX learning process, output messages 

were formulated. An output message in this context encompassed how an individual felt and 
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thought about the LiNX technology. These output messages would then be communicated  

within and between other stakeholders in the LiNX technology supply chain.   

 

This iterative, reciprocal and communication-based learning process was affected by 

certain factors. A key part of the LiNX action-based learning was the individual’s 

relationship with their wider culture and environment. Various individual, social, 

environmental, and cultural factors were therefore seen to influence this learning process. 

These influencing factors were organised to reflect their remoteness to the learning process. 

For instance, micro factors included individual beliefs, roles and goals. Meso factors included 

factors that existed at a social level and environmental level, including other individuals 

within and across stakeholder groups as well as immediate moderating factors in the physical 

environments. Macro factors included factors that existed at a cultural level and depicted how 

individual perceptions of the wider culture influenced their interaction with the LiNX 

technology. Due to the differing, roles, goals, cultures and environments these influencing 

factors differed across stakeholder groups.  

For instance, the design and distribution group were primarily focused on designing, 

distributing, selling, and supporting the use of LiNX controls technology for commercial 

purposes. Engaging with the LiNX technology was also bracketed by a number of factors that 

were perceived to facilitate or impede the use an understanding of the LiNX technology for 

this group. Those factors included the opportunity for communication and group relations. 

Also, changes in technology and continual updates were perceived by this group to impede 

the stakeholder acceptance of the LiNX technology.  

Similarly, the prescribers and providers primary engaged with the LiNX technology as part of 

their job role and occupation. For instance, the responsibility and obligation to prescribe, 

deliver, repair, and maintain LiNX powered wheelchair technology. They performed this role 
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with a healthcare focused view of fulfilling clinical needs of end users to perform activities of 

daily living and support individuals’ conditions. The prescribers and maintainers, as part of 

this healthcare view, were therefore governed by healthcare directives and policies that 

embedded them in a wider healthcare culture. This group were often informed about the 

LiNX technology by the design and distribution group. Their use and understanding of the 

LiNX technology was therefore dictated by their job role and their individual attitudes 

towards the technology. Several factors were also seen as potentially posing  barriers or 

facilitators in the prescribers and maintainers use of the LiNX technology. Namely, for this 

stakeholder group, support using the technology was seen as a reason to engage. This role 

support also seemed to foster brand loyalty and a preferred supplier view. However, the 

saturation of the powered wheelchair market and the number of parts required to maintain a 

powered wheelchair were also seen as factors that promoted brand loyalty. For instance,  to 

change the type of powered wheelchair an occupational therapist prescribed  required a stock 

of spare parts to maintain that technology. Therefore, it is more cost effective and easier for a 

service to have preferred suppliers. However, regarding the barriers within this group, there 

was sometimes friction between the different roles in this group regarding the engineers and 

the occupational therapists. This friction appeared to be exacerbated by the lack of resources 

for this group, including time and money.  

In contrast to the other stakeholders, the end user group engaged with the LiNX technology 

as a consumer and for means of engaging in activities of daily living. End users of the LiNX 

powered wheelchair technology emphasised that their wheelchair was a tool for 

independence and an embodied part of their daily living. However, the choice of technology, 

use and understanding of their technology was also mediated by individual factors such as 

attitudes to the technology and understanding their condition. For the end users, their use of 

the technology was also affected by negative experiences, technological failures and 
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environmental features that made the use of their LiNX controlled powered wheelchair 

challenging. Further, individuals in the end user group reported feeling overlooked and 

having to fight for the technology they required. These feelings were largely attributed to 

stakeholder perceptions of disability and wider societal perceptions of disability. From the 

end user group, there was a call for more informed and empathetic communication with the 

Assistive Technology supply chain network, to be consulted and involved in the process of 

designing the technology.  

This model of LiNX technology understanding and use spans stakeholder dynamics and 

presents a model of stakeholder engagement with LiNX technology. This transactional model 

presents LiNX engagement as an iterative process of understanding the technology and using 

the technology bracketed by individual factors, environmental factors and cultural factors that 

can promote or impede stakeholder engagement. Importantly, this model has also revealed 

areas that could be improved to better serve stakeholder groups across the LiNX technology 

supply chain. The discussion chapter will now explore the impact and application of this 

constructivist grounded theory and the transactional model of LiNX technology engagement 

across stakeholder groups.   

Chapter 14: Grounded Theory Discussion 

14.1 Core Findings and Conclusions  

This constructivist grounded theory explored the process of LiNX powered wheelchair 

controls technology engagement across stakeholder groups. The data revealed a model 

grounded in an active learning process for all stakeholder groups. Essentially, every 

individual in the LiNX technology supply chain described an active process engaging with 

the LiNX based on interaction with the technology. This individual active learning process 

was bracketed and affected by situational and personal factors including an individual’s 
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environment, role, beliefs, and cultural positioning in the supply chain network. These factors 

were organised into micro, meso and macro factors that affected the LiNX learning process. 

This learning process was also situated within a wider ecosystem depicting how all 

stakeholder groups exist within a wider culture of powered wheelchair technology supply.  

This chapter will further explore the results of this constructivist grounded theory and 

situate core findings within the literature. The constructivist grounded theory will then be 

critically appraised and evaluated. Key recommendations for future research will also be 

made. The researcher will also discuss past and current plans for project dissemination to 

have the most impact in the applied context.  

14.2. Exploring Results Within the Literature: Interpretation of the Transactional 

Model of LiNX Technology Use Across Stakeholder Groups.  

Throughout this thesis, various physiological schools of thought and theories have been 

discussed and theorised to have a potential applicability to understanding the LiNX 

technology use across stakeholder groups. For instance, models grounded in organizational 

psychology and ergonomics, such at the UTAUT and UTAUT 2 (Venkatesh et al, 2003), 

socio-technical systems theory (Clegg, 2000), Technology Acceptance Model (TAM) (Davis, 

1980), adapted from the Theory of Reasoned Action (Fishbein &Ajzen, 1975),  theories from 

health psychology including the Health Belief Model (Rosenstock, & Becker, 1988) and the 

Theory of Planned Behaviour (Ajzen, 1991), and theories from developmental psychology 

such as Bronfenbrenner ecological systems theory. In this section of the discussion, the 

relevance of these theories in relation to the transactional theory of LiNX technology 

engagement is explored and discussed.  

 The transactional model of LiNX technology use and understanding across stakeholder 

groups provides support for several established predictive determinants of technology use. 

These include social aspects of the UTAUT; voluntariness to use technology; job-fit, 
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complexity and facilitating conditions. However, classic components of Piagetian discovery-

based learning, affordances (Gibson, 1979), and Bronfenbrenner’s emphasis on context are 

also applied to further understand LiNX technology use and understanding. These theories 

emphasise how stakeholder LiNX technology engagement emerged as an interactive learning 

process of reciprocal use and understanding grounded in context. The process of LiNX 

technology use was also seen as a human learning and development-based phenomenon 

rather than an acceptance process. Therefore, LiNX technology is framed as understanding 

and use as opposed to the process of acceptance to reflect this theoretical concept.  

14.2 a. Constructing Knowledge Through Action  

The transactional theory of LiNX technology use presented a cyclical process of using the 

and understanding the LiNX technology. Understanding the LiNX technology, for all 

stakeholder groups, involved understanding the functionality and applicability for an 

individual in their role, in their environment, and in the context of their culture. Essentially, 

the use of the LiNX technology was framed as an applied and contextual learning process 

between the individual, the LiNX technology and situational factors. This learning process 

therefore involved the individual (LiNX Stakeholder), the technology (LiNX controls) and 

their personal contextual environment and culture.  

Numerous theories across psychological disciplines have been applied to understand the 

relationship between an individual, their environment and their use of objects in context. In 

an applied sense cognitive psychology enables understanding of how individuals make 

decisions, process information, and perceive the world ( Herrmann, 2005).  Applied cognitive 

based research has previously explored Assistive Technology and medical device design in 

context. For instance, the practice of evaluating interaction with technology has utilised 

cognitive constructs such as affordances (Sharples, Martin, Lang, Craven, O’Neill & Barnett, 

2012).  
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The origins of affordance theory stem from perceptual and cognitive psychology and are 

based on how individuals perceive the objects in their environment, pertaining to both what 

the object is and what potential uses it affords (Chong & Proctor, 2020). The properties of an 

object will therefore contribute to its perceived affordance. Norman (2002) takes this to a 

more concrete level, bringing affordance theory into mainstream culture, through its 

application to the design of everyday things. Norman (2002) also stresses the importance of 

both the actionable possibility and the way that this is conveyed or made visible to the actor. 

This refined model of affordance leans heavily on the user’s experiences, understanding, 

goals, and past experiences.  

Furthering research into affordances, the Actor-Network Theory (ANT), is commonly 

drawn on as a theoretical lens through which to critically consider how individuals interact 

with technology (Latour, 2005). The Actor Network Theory (ANT) essentially attempts to 

account for the interplay between individuals and technology. The ANT (Latour, 2005) also 

extends and incorporates Gibson (1979) and Norman’s (2002) concept of affordances. The 

ANT posits that everything in the environment or social world interacts in shifting networks 

of relationships (Latour, 2005). For instance, Zhao and Shen (2020) used the ANT to explore 

powered wheelchair use in an ecological environment. They stated that human and non-

human actors are involved in the design network, thus playing an equal and unbiased 

stabilizing role throughout the barrier-free wheelchair travel system (Zhao & Shen, 2020).  

The ANT essentially draws attention to the mutual interplay of users, technologies, and 

environment (Ochsner, Spöhrer &Stock, 2021).  

Like the ANT, in this study, the data revealed a largely cognitive process of understanding 

the LiNX powered wheelchair controls technology. This process involved gaining functional 

knowledge of the technology and processing the implications and applications of the LiNX 
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technology for that individual in their contextual role and culture.  This process commonly 

involved seeking more information or physically “getting their hands” on the technology and 

being able to “play around” with the technology. In the transactional model of LiNX 

technology use, the use of the LiNX technology was influenced by the interplay between 

users, the technology and their environment. Therefore, the transactional theory of LiNX 

technology use, encompasses this “interplay” aspect of the ANT theory.  

Similarly, further adding context to the reciprocal relationship between the LiNX user and 

the technology, the interplay between an individual and their environment has also previously 

been explored and accounted for in Piaget’s theory of learning (1957). This theory has not 

been explored in earlier thesis chapters but is being introduced because a seemingly Piagetian 

style of LiNX technology active learning emerged from the data. Piaget’s theory of cognitive 

constructivism (1957) explains the cognitive development process as an adaptive, active, and 

computational process in learning (Piaget, 1974). Piaget argued that when we learn about 

something new, whether it is gaining an understanding of an object or phenomenon, natural 

or man-made, or even about how to solve a problem, we learn it not so much from what the 

object, phenomenon or what the solution looks like, from its figurative characteristics, but 

from how it behaves when we act upon it; from the affordances that it offers us (Piaget, 

1980). This adaptive style of learning is arguably reflected in the LiNX technology 

stakeholders’ process of understanding and using the LiNX technology and assimilating that 

information to form output messages about it. Specifically, Piaget’s general law of cognition 

(1957) describes the relationship between conceptualisation, generated in the interaction 

between the subject and the objects that they have to deal with to solve problems or perform 

tasks. It is a dialectic relationship; sometimes the action guides the thought, and sometimes 

the thought guides the actions. Within the transactional model of LiNX technology, 

understanding and use are two interacting concepts that feed into each other in a reciprocal 
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relationship. For instance, use of the LiNX technology for all stakeholder groups, facilitates 

understanding of the technology and vice versa. This active and adaptive LiNX learning 

process arguably supports Piaget’s law of cognition (1957) for LiNX technology use and 

understanding.  

The views presented in the previous section relate to the idea of learning occurring 

through construction. In this instance, learning how to use the LiNX controls technology. 

However, in this study the context of use was a core factor in determining the use of the 

LiNX technology.  The context of LiNX technology use encompasses the numerous social, 

individual, cultural, environmental factors. These factors differed between the stakeholder 

groups. The transactional theory of LiNX technology engagement across stakeholder groups 

therefore demonstrates the influence of context and related factors that shape use of a new 

powered wheelchair technology. While affordances (Gibson, 1997; Norman 2002) and the 

ANT provide theoretical support for the transactional model of LiNX engagement and the 

reciprocal relationship between a LiNX user, the technology and their environment, wider 

ecological based models provide further support looking at the engagement with LiNX 

technology in context and culture.  

14.2 b. Understanding LiNX use and understanding through “Human Development 

in Context”.  

Develecology is the study of the process of development of organisms and their changing 

relationships with their environments (Bronfenbrenner, 1989). The area involves the merging 

of both ecology and developmental psychology to understand the reciprocal, mutual and 

dynamic relationship between a person and their environment (Shelton, 2018). Like Piaget, 

Bronfenbrenner’s (1979) framework presented a constructivist model of development where 

the person is an active participant in experience and attempting to make sense of it. In the 
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process of exploring and adapting to the environment, the person constructs an understanding 

of the environment and acquires skills to deal with it (Shelton, 2018). These constructivist 

assumptions also align with Piaget’s general law of cognition (1957). However, the 

contribution of Bronfenbrenner’s framework lies in the wider consideration of the social 

structures and cultures in which we exist and function, and the impact these structures have 

on our experiences and human development. Further, Bronfenbrenner adopted a sociocultural 

perspective, stating that human development occurrs primarily through interaction with 

societal and environmental influences. In contrast, Piaget took a cognitive perspective, 

theorizing that individuals through active learning.  

A core concept within Bronfenbrenner’s work is the attention to context. Bronfenbrenner 

actively encouraged other researchers to attend to the person, process and context that leads 

to development (Shelton, 2018). Considering the context, a person exists within a system of 

roles, relationships, activities, and settings. This emphasis on development in context is 

reflected in the transactional model of LiNX understanding and use across stakeholder 

groups. The context around the learning process of understanding and use is shaped by the 

culture brackets and spheres of influence that surround that process.  

There are several aspects of the ecological systems theory that apply and overlap with the 

transactional theory of LiNX technology use and understanding. For instance, the basis of 

Bronfenbrenner’s ecological model resides in levels of environmental influences that puts the 

individual at the innermost level and expands outward toward larger social systems of 

influence. The first level of influence involves microsystems. Microsystems include 

interpersonal interactions among family members, friends, teachers, and colleagues. The 

second level of influence, mesosystems, comprises the relationships and processes that take 

place between two or more microsystems such as interactions between home and work 
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(Bronfenbrenner, 1994). The next level of influence, ecosystems, is the larger social system 

that comprises two or more settings, including direct and indirect components (e.g., politics, 

economics, and culture). The final level, macrosystems, consists of overarching cultural and 

subcultural characteristics that influence all other levels, such as belief systems, knowledge, 

resources, and lifestyle factors. Bronfenbrenner’s model was directly applicable to LiNX 

technology use as understanding individual and environmental level factors, influences, 

limitations, and bracketed the stakeholder process of understanding and use the. This added 

person beliefs attitudes and values to micro factors to encompass aspects of affordances, 

ANT and Piaget.  

14.2. c. LiNX use and understanding model ; Comparison to technology 

acceptance models.  

As well as this wider shift in focus from acceptance to learning and understanding, the 

model of LiNX technology stakeholder understanding and use also provided support for 

several established theories of technology acceptance. However, the data revealed several 

components not described in previous models of technology acceptance and use. The 

components of these theories and the presence of these components for LiNX technology are 

now outlined in the table overleaf.  

Here, the components from the transactional model of LiNX use and understanding across 

stakeholder groups is compared against the components from widely accepted theories of 

technology acceptance and use. Many of these theories are applied to understand the 

organizational use of technology as well as the use of technology from a consumer 

perspective. However, it is worth noting that the LiNX model is situational, heavily 

contextual, and reflective of LiNX use and understanding. It therefore takes a wider focus 

that many of the models included in this comparison. The models featured in the comparison 
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are ; the Theory of Reasoned Action (TRA), the Technology Acceptance Model (TAM), the 

Motivational Model (MM), Theory of Planned Behaviour (TPB), the Innovation Diffusion 

Theory (IDF), theSocial Cognitive Theory (SCT), the Unified Theory of Acceptance and Use 

of Technology (UTAUT) and UTAUT 2.  
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Table 13 Construct comparison of LiNX Transactional Model of Technology use Across Stakeholder Groups With Theories in the Literature. 

Models and theories of technology acceptance and LiNX model construct comparison  

Theory of Reasoned 

Action. (TRA) 

Core constructs  Definitions  Present in LiNX model  LiNX constructs across groups  

D&D P&M EU D&D P&M EU 

Drawn from social 

psychology the TRA 

has been used to 

predict a wide range 

of behaviours. 

Davies et al (1989) 

applied the TRA to 

individual 

acceptance of 

technology.  

Attitude 

toward 

behaviour  

An individual’s 

positive or negative 

feelings about 

performing a given 

behaviour 

(Fishbein and 

Ajzen, 1975).  

   Attitudes to 

Technology and 

Change.  

Technological 

Attitudes 

Individual 

Attitudes 

Subjective 

Norm 

The person’s 

perception that 

most people who 

are close to them 

think they should 

or should not use 

the technology.  

      

Technology 

Acceptance Model 

(TAM) 

    

The TAM was 

designed to predict 

information 

technology 

acceptance in an 

organisational 

environment. The 

TAM 2 extended the 

TAM to include 

subjective norms as 

Perceived 

usefulness  

The belief that 

using a particular 

system will 

enhance job 

performance. 

(Davis, 1989) 

   Meeting 

competence 

motivation  

Role 

Satisfaction  

 

Perceived ease 

of use  

The degree to 

which a person 

believes that using 

the technology will 

    Role Support  Availability of 

Technology  
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an additional 

predictor in the case 

of mandatory 

settings (Venkatesh 

& Davis, 2000).  

be free from effort. 

(Davis, 1989) 

Subjective 

Norm 

 

 

 

 

 

Adapted from 

TRA.  

      

Motivational Model  

(MM) 

    

Motivational model 

has been applied to 

understand new 

technology adoption 

and use (Davis et al, 

1992).  

 

Extrinsic 

motivation  

The perception that 

users will want to 

perform an activity 

because it is 

perceived to be 

instrumental in 

achieving valued 

outcomes that are 

distinct from the 

activity itself 

(Davis et al, 1992).  

   Meeting 

competence 

motivation.  

Role 

Satisfaction  

 

Intrinsic 

motivation  

The perception that 

users will want to 

perform the activity 

for no other 

reinforcement other 

than the process of 

performing the 

activity (Davis et 

at, 1992) 
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Theory of Planned 

Behaviour (TPB) 

        

TPB extended TRA 

by adding the 

construct of 

perceived 

behavioural control. 

The TPB retained 

the concepts of 

attitude towards 

behaviour and 

subjective norms.  

Perceived 

Behavioural 

Control.  

The perceived ease 

or difficulty of 

performing the 

behaviour. Or the 

perceptions of 

internal and 

external constraints 

on behaviour.  

 

 

   Continuance 

commitment 

motivation 

Lack of 

autonomy  

It was what I 

was given vs 

choice. 

 

Availability  

Innovation diffusion 

theory (IDT) 

        

IDT (Rogers, 1995) 

proposes a number 

of constructs that 

predict individual 

technology 

acceptance called 

innovation 

characteristics.  

Relative 

advantage  

Technology is 

perceived as being 

better than 

technology that 

came before 

(Moore & Benbasat 

1991).  

   Technology 

perceptions  

Technology 

perceptions 

and ability.  

 

Ease of use  Degree to which 

technology is 

perceived as being 

difficult to use 

(Moore & 

Benbasat, 1991).  

   Individual 

attitudes: 

Technological 

perceptions and 

attitudes to 

change.  

Individual 

attitudes and 

experiences:  

Technological 

attitudes.  

Brand loyalty 

or familiarity  

 

Environmental 

factors  

 

Image  The degree to 

which a technology 

is perceived to 
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enhance ones 

image.  

Visibility  The degree to 

which an individual 

can see others 

using the 

technology 

      

Compatibility  The degree to 

which a technology 

is perceived as 

being compatible 

with existing needs 

and values and past 

experiences.  

   Technology 

changes 

Constraints of 

the healthcare 

industry: 

Meeting 

demand 

Attitudes 

towards the 

cost of a 

powered 

wheelchair. 

Wheelchair is 

a tool for 

independence.  

Powered 

wheelchair 

negative 

experience 

Result  

demonstrability  

Tangibility of 

technology results 

including 

observability and 

communicability.  

   Group relations 

across roles. 

Role support  Lack of 

opportunity 

for feedback.  

Voluntariness 

of use  

Degree to which 

use of the 

Innovation is seen 

as voluntary.  

   Motivation.  

Meeting a 

competence 

motivation. 

Continuance 

commitment 

motivation.  

 

Lack of 

autonomy  

It’s what I was 

given, It’s 

what I can 

have vs 

Choice.  
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Social Cognitive 

Theory (SCT) 

        

Social Cognitive 

theory (Bandura, 

1986) is one of the 

most influential 

models of human 

behaviour. Compeau 

and Higgins (1995) 

applied and 

extended the SCT to 

the use of computer 

systems. It is a 

predictive model of 

technology 

acceptance.  

Outcome 

expectancy- 

performance  

Performance 

related 

consequence 

behaviour. Namely 

performance 

expectations deal 

with job related 

outcomes.  

      

Outcome 

expectancy- 

personal  

Individual esteem 

and sense of 

accomplishment.  

     Wheelchair is 

a tool for 

independence. 

Self-efficacy  Judgement of one’s 

ability to use 

technology  

   Technological 

attitudes  

Technological 

attitudes  

Technological 

attitudes.  

Affect  Liking/enjoyment 

of a particular 

behaviour.  

     Wheelchair is 

a tool for 

independence.  

Anxiety  Emotional 

reactions to 

performing 

behaviour.  

      

Unified 

Theory of 

Acceptance and 

Use of Technology 

(UTAUT) and 

UTAUT 2  

Performance 

expectancy  

Degree to which an 

individual believes 

that using the 

system will help 

him or her to attain 

gains in a job 

(Davis et al., 1992; 

Shin, 2009 

   Continuance 

commitment 

motivation. 

Role 

satisfaction  
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Effort 

Expectancy  

Degree of ease 

associated with the 

use of the 

system 

   Individual 

attitudes 

Attitudes to 

change 

Technological 

attitudes and 

ability.   

Individual 

attitudes and 

experiences:  

Technological 

attitudes.  

 

Powered 

wheelchair 

negative 

experience. 

Technological 

attitudes. 

Social 

influence  

Degree to which a 

user perceives that 

significant persons 

believe 

technology use to 

be important (Diaz 

& Loraas, 2010). 

      

Facilitating 

conditions  

Degree to which an 

individual believes 

that organizational 

and technical  

infrastructure exists 

to support use of 

the system. 

   Opportunity for 

communication: 

Adaptability  

Opportunity 

Role support. 

 Constraints 

of the 

healthcare 

industry 

Meeting 

demand. 

Attitudes to 

healthcare. 

stakeholder 

attitudes to 

disability. 

wating times. 

Feeling 

overlooked. 

Availability.  

 

Hedonic 

Motivation  

Hedonic 

motivation is 

defined as the fun 

or pleasure derived 

from using a 

technology. 

     Wheelchair as 

a tool for 

independence.  

Price Value  An important 

difference between 

   Commercial 

domain 

Meeting 

demand 

Price of 

powered 
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a consumer use 

setting and the 

organizational use 

setting, where 

UTAUT was 

developed, is that 

consumers usually 

bear the monetary 

cost of such use 

whereas employees 

do not. The cost 

and pricing 

structure may have 

a significant impact 

on consumers’ 

technology use. 

 

wheelchair 

technology    

Experience and 

Habit  

Habit was defined 

by Limayem et al. 

(2007) as the extent 

to which people 

tend to perform 

behaviors 

automatically 

because of 

learning, while 

Kim et al. (2005) 

equated habit with 

automaticity. 
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The table above demonstrates how several of the constructs and ideas represented in the 

model of LiNX technology acceptance and use across stakeholder groups provide enduring 

support for aspects of pre-existing models of technology use and acceptance in the context of 

LiNX technology use. However, some established constructs were present for one 

stakeholder group and not another. For example, outcome expectancy, a construct of the 

SCT, was evident for the end user group but not the design and distribution group or the 

prescription and maintenance group. The difference in stakeholder groups’ overlapping 

constructs perhaps further highlights the differing, cultures, roles, and attitudes of each 

stakeholder group. Because of this difference, the pre-existing models of technology use are 

now briefly compared to constructs in each stakeholder group. The extent to which the LiNX 

constructs overlaps and differs from current models is discussed.  

Design and distribution 

Firstly, the LiNX theme of individual attitudes. This  theme continuously appeared to 

cross over with constructs from other models. In the LiNX model, this construct is 

categorised as individual attitudes to technology and change and encompasses; perceived 

attitudes to change, technological ability and technological expectations. Key to the design 

and distribution group was a recognition of what a change in controls system would mean for 

stakeholders and for their own roles and goals. Likewise individual technological attitudes, 

ability and skill appeared to influence the adoption and use of the LiNX powered wheelchair 

technology for this group. This LiNX construct corresponded with several pre-existing 

constructs including attitude towards behaviour from the TRA, relative advantage from the 

IDT, ease of use from the IDT, and effort expectancy from the UTAUT and UTAUT 2. All 

these constructs overlap to some extent in the sense that they encapsulate an individual’s 

attitudes towards the use or perceived use of a technology. The model of LiNX technology 

use therefore highlights the importance of an individual’s attitudes in the successful use of a 
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given technology. However, differing slightly, the concept of attitudes towards change 

presents a somewhat more nuanced view of technology use. For instance, in the case of the 

LiNX technology, the introduction of the LiNX controls represented change for the design 

and distribution group. This was change  that they had to implement and manage. Therefore, 

for this group an individual’s attitude to change and their attitude to technology in a given 

context are somewhat related.  

Another frequently overlapping construct was the motivation to use technology. 

Motivation may be defined as commitment to achieve goals perceived being meaningful and 

worthwhile (Johnson, & Walmsley , 2003). In the context of the LiNX controls technology 

this related to why stakeholder groups were using it. In this case, motivating factors were 

meeting competence and continuing commitment. All the individuals in this group are 

employed by a company and have expectations around their job role and function within that 

organisation. For many, part of that role was to interact with and use the LiNX controls 

technology in some capacity. Some individuals were also eager to excel in their role and 

engaged with the LiNX more readily. This motivation to use the LiNX was defined as 

meeting a competence. In contrast, continuance commitment (Mercurio, 2015) relates to how 

much employees feel the need to stay at their organisation. A good example of continuance 

commitment is when employees feel the need to stay with their organisation because of their 

salary. In the case of the LiNX technology, some individuals in the design and distribution 

group explicitly stated their job engagement was tied to their salary, therefore their salary was 

ultimately linked to their LiNX technology engagement.  

The concept of meeting competence motivation was linked to the extrinsic motivation in 

the MM and performance expectancy in the TAM, UTAUT, and UTAUT 2 . Both concepts, 

in an organisational environment, refer to valued outcomes expected in a role. In the case of 
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the LiNX technology being perceived as good at your role or feeling accomplished was 

encapsulated in the concept of meeting competence. The LiNX technology use and 

understanding model therefore provides support for these constructs.  

Likewise, as both motivating factors within the LiNX model; continuance commitment 

and meeting competence, were linked with use for organizational and job fulfilment 

purposes, these concepts were also linked to other motivational concepts that concerned 

voluntariness of use. These concepts included perceived behavioural control from the TPB 

and voluntariness of use from the IDT. The LiNX model therefore lends support for these 

structures in the context of LiNX technology acceptance and use.  

The UTAUT and UTAUT 2 also describe facilitating conditions that surround the use of a 

new technology in an organizational context. These facilitating conditions denote the degree 

to which an individual believes that the organisational infrastructure can support the use of 

the technology (Venkatesh et al, 2003). In the case of the LiNX technology opportunity for 

communication and adaptability of communication messages were seen as facilitating 

conditions or barriers. Fundamentally, the process of LiNX technology engagement rested on 

the communication of messages about the LiNX technology. Therefore, the opportunity for 

communication and the ability of individuals to adapt their communication style and content 

was seen as either a barrier or facilitating factor for the use of the LiNX powered wheelchair 

technology. For example, the prescribers and maintainers group highlighted how access to 

role support and technical support facilitated their use of the LiNX technology and led to 

feelings of trust and brand loyalty towards Invacare. In contrast, the end users emphasised 

how lack of opportunity for feedback and not feeling listened to within the wider stakeholder 

dynamic led to feelings of being overlooked and mistrust. Therefore, opportunity for 

communication could be seen as a barrier or facilitator for LiNX technology use across 
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stakeholder groups. The LiNX model therefore recognised the importance of facilitating 

organizational structures but also highlights communication as a possible extension of this 

construct. Noting that, the communication between individuals within an organization can act 

as facilitating condition. 

Price value is also described as an extension of the UTAUT and a moderating factor in the 

UTAUT 2. This describes how the pricing structure within a supply chain and the monetary 

cost of a technology usually has a significant impact on the consumer use of the technology 

(Venkatesh et al, 2003). While this factor specifically denotes consumer use, the LiNX 

technology model noted several factors related to monetary incentive and value that could be 

considered for organizational setting and use. For instance, the LiNX theory revealed that the 

design and distribution group was located in a commercial culture. Specifically, the 

organisations in this group were commercially focused and somewhat dependant on capital 

income from the LiNX technology. Secondly, salary was also a component noted in 

continuance commitment motivation to use the LiNX technology for the design and 

distribution group. This prevalent emphasis on capital and monetary dependence therefore 

extends beyond just the price value perception for the consumer end user. The theory of 

LiNX technology understanding and use therefore highlights how the monetary incentive and 

dependence, evident in technology supply chain dynamics could be a contributing factor to 

technology development and use. The theoretical role of this commercial incentive to 

technology use requires further research to fully explore this link across other technologies 

and assistive technologies.  

Prescription and maintenance construct comparison.  

Aspects of the LiNX technology use and understanding model for the prescription and 

maintenance group also shared similarities with pre-existing constructs of technology use and 



LINX TECHNOLOGY ENGAGEMENT                                                                                           336 

 

 

acceptance models. For instance, like the design and distribution group, attitudes towards the 

technology were also a prevalent construct present within the LiNX model and pre-existing 

technology use and acceptance models. For the prescription and maintenance group these 

attitudes encompassed an individual’s attitude towards technology, their brand attitudes and 

loyalty, as well as their technological expectations. The prescribers and maintenance group 

expressed varying attitudes towards technology and their general outlook towards new 

technology. Past experience and personal interests were seen as factors that influenced 

technology attitudes for this stakeholder group. This concept of attitudes towards the 

technology was also described in the TRA under attitude towards behaviour, IDT constructs 

of relative advantage and ease of use, and UTAUT effort expectancy. The model of LiNX 

technology acceptance and use therefore provided further support for these constructs applied 

to LiNX technology use and understanding for prescribers and maintainers of the LiNX 

technology. However, under the LiNX model these related constructs were grouped under an 

umbrella theme relating to individual attitudes, roles and experiences.  

Further, as with the design and distribution group, the motivation to use the technology 

was also seen as a moderating factor in  understanding and use of the LiNX technology. This 

construct is also present in models within the wider technology acceptance and use literature. 

For instance, the concept of extrinsic motivation from the MM, perceived usefulness from the 

TAM, outcome expectancy (personal) from SCT, and performance expectancy from the 

UTAUT, were linked to role satisfaction in the LiNX model. This was because  the perceived 

impact of the technology for end users acted as a facilitator for the use and acceptance of the 

LiNX powered wheelchair controls. For instance, some prescribers and providers described 

how their decisions in relation powered wheelchair controls technology impacted the 

independence of end users. This realisation appeared to be linked to satisfaction and role 

fulfilment. This role satisfaction was therefore a salient and sentient motivating factor for the 
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stakeholder group to engage with the LiNX controls technology. Fulling their job role and 

helping others was related to their self-efficacy and self-worth within their role.  

However, role satisfaction was not the only factor motivating  engagement with the LiNX 

technology for this group. Ideas of forced use and lack of autonomy were also expressed 

within this group. This relates to the concept of perceived behavioural control described 

within the TPB and voluntariness of use described within the IDT. For this group, some 

individuals in this stakeholder group described feeling as if they were being forced or coerced 

into the use of the technology while still being satisfied with the technology the LiNX 

controls was replacing. This concept of being satisfied with the preceding technology also 

coincides with the concept of relative advantage from the IDT.  

For this stakeholder group there were also other notable overlapping concepts with the 

UTAUT and IDT. Notably, from the IDT the concept of compatibility was reflected in 

constraints of the healthcare industry. A particular strain for this stakeholder group appeared 

to be lack of time and resources to fulfil their role. This was compounded by the challenge of 

meeting the increasing demand of the services. These related themes were therefore grouped 

as constraints of the healthcare industry. The IDT concept of compatibility describes the 

degree to which an individual perceives there is the infrastructure in place to support the use 

of the technology. For the prescribers and maintainers group there appeared to be a collective 

perspective that they were limited by challenges within the healthcare industry.  

Although relating to the concept of challenges and IDT compatibility, the LiNX model 

also indicated that role support was a moderating factor for the use of the LiNX technology 

for the prescribers and maintainers group. The prescribers and maintenance group role 

seemed to be characterised by high-risk decisions, lone working, and the pressures of meeting 

demand. Therefore, role support from within this group and across stakeholder groups was 



LINX TECHNOLOGY ENGAGEMENT                                                                                           338 

 

 

seen as a facilitator for the use of the technology and role fulfilment. This concept relates to 

the UTAUT factor of facilitating conditions. For the prescribers and providers group a 

facilitating condition was the role support from within their stakeholder group and technical 

support from the design and distribution group.   

End user comparison of constructs  

Compared to the other stakeholder groups the end user stakeholder group contained the 

most themes, constructs and ideas intricately interacting across individual, social and 

environmental domains. It was theorised that there were more in-depth responses from end 

users for several reasons. Firstly, the end user group requires the LiNX technology to engage 

in activities of daily living. They therefore have a more personal and frequent relationship 

with the technology. This compares to the other stakeholder groups where the technology 

encompasses a small part of their role and their life. The end user group was also the primary 

consumer of the LiNX technology. Also, their interviews lasted, on average, half an hour 

longer than interviews with other stakeholder groups, therefore there were more data.  

 Nevertheless, like the other stakeholder groups, there were also perceived individual 

attitudes, values and experiences that were grouped to form the micro factors sphere of 

moderating influence on the process of LiNX technology use and understanding for the end 

user group. Some of these individual factors are reflected in the construct of pre-existing 

models of technology acceptance and use. For example, participants in the end user group 

expressed varying attitudes towards the usefulness and applicability of technology. While no 

participants completely disregard the usefulness of technology some individuals expressed a 

more open minded and welcoming approach while others were more wary of using new 

technology. Whether they were wary or welcoming of new technology influenced their 
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involvement in choosing, and subsequently using their technology. This concept coincides 

with the TRA construct of attitude towards behaviour  

Relating to attitudes towards powered wheelchairs specifically, the majority of end users 

described positive feelings towards their wheelchair and its functionality. Notably, in line 

with the concept of hedonic motivation from the UTAUT and SCT’s outcome expectancy 

(personal), many participants viewed the technology as a tool for independence. For instance, 

participants universally expressed positive feelings towards their powered wheelchair itself, 

its functionality, and the freedom the technology affords them. Other users compared the 

functionality of their wheelchair to the functionality of legs. This emphasises the embodiment 

and importance of the wheelchair as an extension of themselves and how this translates to 

independence. 

The TAM describes a similar construct pertaining to the expected effort an individual 

would need to invest in using a technology. This concept is the perceived ease of use. This 

construct is also called ease of use in the IDT and is included in the UTAUT as effort 

expectancy. Several factors within the LiNX model of understanding and use relate to this 

concept. For instance, environmental factors that surrounded LiNX controlled powered 

wheelchair use. For a powered wheelchair technology user, the right wheelchair for the 

individual should physically fit into their home and their lives. While the LiNX controls 

system is a relatively small feature on the powered wheelchair, the size and height of the 

frame and chassis can be quite cumbersome to accommodate. This often appeared to require 

some major adaptations to provide flat access, widened doors, storage space and reduced 

thresholds. This adaption of the environment could be interpreted as increased effort to 

accommodate use. Therefore, actual effort as well as perceived effort could be seen as a 

moderating factor of LiNX technology use. This extends the  TAM concept.  
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Perceived control of the acquisition of the technology was also another overlapping 

construct. This is classified as perceived behavioural control in the TPB and within the IDT is 

described as voluntariness of use. Within the LiNX model this aspect of control over the 

acquisition and use of the technology was encapsulated within the availability of the 

technology and the construct of it’s what I was given vs choice. For instance, like the 

prescribers and providers, the end users felt that powered wheelchair choice was sometimes 

restricted. Some individuals expressed an overt ownership of, and engagement in their 

powered wheelchair technology journey including the choice of technology while others were 

more resigned to what was offered and prescribed. However, the availability of powered 

wheelchair technology, support and services were a recurring theme within this group. Many 

individuals felt that the allocation of services was segregated and unbalanced in location and 

cost. The lack of user autonomy with regard to the availability of powered wheelchair 

technology and the cost barrier could therefore be seen as an interrelated concept to 

voluntariness of use of perceived (or lack of perceived) behavioural control for this 

stakeholder group.  

The availability of the technology was also linked to several other existing constructs. For 

example, the UTAUT construct of facilitating conditions. Under the UTAUT facilitating 

conditions describes an individual’s perceptions of the organizational and technical 

infrastructure around a system. For the end user stakeholder group there were several 

concepts that overlapped with this construct. These were attitudes to healthcare, stakeholder 

attitudes to disability, waiting times, feeling overlooked, and availability. For instance, within 

the LiNX model some end users expressed negative experiences which shaped their trust in 

their powered wheelchair and the associated services such as maintenance and repair. Further, 

regarding attitudes to healthcare, individuals in this group varied in their attitude towards 

health care services and powered wheelchair supply dynamics. There appeared to be mixed 
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emotions from guilt, to gratitude, to frustration, and anger. Some end users expressed feeling 

that healthcare services were busy and unobtainable, and that technology was developed 

without the input of end users. These individual attitudes seemed to result in a general feeling 

of mistrust towards healthcare and Assistive Technology services.  Waiting times for the end 

user group also contributed to a feeling of dissatisfaction, frustration, and mistrust for the end 

user group. Waiting for technology, services, appointments, and advice were common 

grievances amongst this group. It was also stressed that unlike waiting for a piece of 

inconsequential technology, waiting for a powered wheelchair to be repaired, delivered or 

services incurred personal consequences for the end users. The lack of opportunity for input 

and feedback combined with extensive waiting times for technology and services appeared to 

contribute to a feeling of being overlooked by the wider supply chain dynamic. Lastly, many 

individuals in this LiNX technology end user group felt that there was a lack of awareness or 

receptivity to their experiences and perspectives. 

A similar construct from the IDT called compatibility denotes how an individual feels the 

technology fits with their needs, values, and past experiences. The LiNX concepts of 

environmental factors, attitudes towards cost, wheelchair tool for independence, negative 

experience were viewed as reflective of the IDT compatibility construct. Another IDT 

construct also resonated with the themes from this stakeholder group; specifically, the IDT 

concept of demonstrability. Demonstrability concerned the tangibility of results of the 

technology including their communicability. For the end user group a lack of opportunity for 

feedback was a continued frustration.  

The last relevant construct is the UTAUT concept of price value. For the end users the 

perception of the price of powered wheelchair technology emerged as a moderating factor of 

technology acquisition, availability, and perception of the technology. Cost heavily dictated 
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the technology they had access to in terms of functions, features, and models. Most end users 

noted how expensive powered wheelchair technology currently was and how this limited 

their choice. 

14.3. Transactional model of LiNX use and understanding and use: Unique 

constructs in the literature.  

The overarching similarities across models lends further support for pre-existing models 

and lends further context and credibility to the constructs described in the LiNX model.  

However, as well as sharing overarching similarities, there were several constructs included 

in the LiNX model of technology use and understanding across stakeholder groups that were 

not included in the widely accepted models listed above. These constructs are now explored 

and demonstrate a contribution to the literature. These were derived from the wider context of 

understanding LiNX technology use across stakeholder groups, the wider LiNX supply chain 

and Assistive Technology industry.  

Many of the unique constructs relate the wider cultural ecosystem surrounding LiNX 

technology supply chain dynamics, communication between and across stakeholder groups, 

the perception of other stakeholders in the supply chain, and the availability of powered 

wheelchair technology.  

This is the first known study to consider stakeholder group culture and powered 

wheelchair technology use. In the context of the LiNX technology each stakeholder group 

appeared to operate according to group roles, goals, and context. However, there was also a 

wider ecosystem that enveloped the entire LiNX supply chain network. This ecosystem 

consisted of wider governing behaviours and policies that extended across the supply chain 

network. For instance, the wider Assistive Technology ecosystem was characterised as slow 

to change. Stakeholder reasons attributed to this pace of advancement told a wider story of 



LINX TECHNOLOGY ENGAGEMENT                                                                                           343 

 

 

how they perceive the other groups and how policy can affect Assistive Technology supply 

chain networks. For instance, a few of the stakeholders also noted how the recent pandemic 

and associated government guidelines had impacted on their use of the LiNX technology. 

This had direct impact for their use of the LiNX controls technology.  

Notably, the cost of powered wheelchair technology was seen as exploitative given the 

freedom and independence it affords individuals. While the cost of a powered wheelchair was 

seen to influence the choice of technology, the cost also affects availability of the technology 

and perceptions of the wider industry. The unregulated prices and lack of financial support 

options was also seen as disadvantaging and disenfranchising for the end user stakeholder 

group. The cost of powered wheelchair technology and the availability of powered 

wheelchair technology seemed to denote wider societal and stakeholder perceptions of 

disability.  

It is worth noting that the Bronfenbrenner spheres of influence (1979) and Piagetian 

(1974) discovery learning process of LiNX technology use are also, to the author’s 

knowledge, unique concepts to be applied in conjunction to Assistive Technology use across 

a supply chain dynamic. Nevertheless, the specific constructs mentioned above demonstrate 

how the wider culture and structures organised around the LiNX technology influenced its 

use.  This argues for the consideration of the wider context and supply chain dynamic when 

exploring Assistive Technology use.  

14.4. Summary of Consideration of the Literature   

LiNX technology use spans a multidisciplinary network across commercial, health care 

and consumer environments. A broader theoretical approach was taken in this study rather 

than aligning with one specific psychological model, concept or school of thought. The 

transactional model of LiNX technology use and understanding across stakeholder groups 
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provides support for several established predictive determinants of technology use. These 

include social aspects of the UTAUT; voluntariness to use technology; job-fit, complexity 

and facilitating conditions. However, classic components of Piagetian discovery-based 

learning and Bronfenbrenner’s emphasis on context are also applied to further understand 

LiNX technology use and understanding and a human learning and development-based 

phenomenon rather than an acceptance process. Therefore, LiNX technology is framed as 

understanding and use as opposed to the process of acceptance to reflect this theoretical 

stance.  

14.5. Limitations of this study 

There were several limitations to this study that should be acknowledged and discussed.  

This section of the discussion will address these limitations to the constructivist grounded 

theory of LiNX stakeholder engagement. These mainly concern how the data were collected 

and analysed.  

14.5. a. Data collection limitations  

The process of data collection, from the design of the semi-structed interviews to the 

recruitment of participants was carefully planned and considered to minimise bias and 

maximise the opportunity to explore LiNX technology powered wheelchair use. However, as 

with most research, there were some limitations to this process and challenges that the 

researcher should acknowledge.  

 Snowball sampling limitations and challenges.  

Firstly, regarding the recruitment process, a snowball sampling method was used, where 

the researcher relied on participants to refer other individuals who fitted the recruitment 

criteria. Snowball sampling is one of the most popular methods of sampling in qualitative 

research, central to which are the characteristics of networking and referral (Geddes, Parker 
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& Scott, 2018). The are some contentious issues that surround snowball sampling in the 

literature, namely that the dominant characteristic of the snowball sample (i.e., the referral 

process) is arguably dependent on a selection bias. For instance, initially, the sample is 

dependent on the researcher’s personal resources and contacts. As potential participants stem 

from a small number of initial seeds, the research is at risk of becoming distorted very early 

in the process. The sample may become, for example, exclusively female, or all from the 

same ethnic background (Parker & Scott, 2019). Moreover, seeds not only require an initial 

awareness of others who potentially fit the research criteria, but often make their choices 

based upon their perception that the recruit will be a willing and cooperative contributor.  

In this instance, these issues with snowball sampling were largely accounted for. For 

instance, the sample required for this study was already small and niche due to the selection 

criteria. For instance, an individual was required to have in-depth knowledge and experience 

with the LiNX technology. For the design and distribution group, this was already a small 

pool of participants therefore concerns over recruiting a small, selective, and biased group 

were mitigated by the size of the overall target population. Snowball sampling and referral 

were also most effective in the design and distribution and prescription and maintenance 

stakeholder groups. In this case, due to the immersion process, the researcher had pre-existing 

contacts that she could approach for interview. These individuals were then able to refer 

colleagues that they knew, who worked with the LiNX technology, with the assumption that 

they would be willing to be contacted and interviewed.  For the prescription and maintenance 

group, while some participants were recruited via snowball sampling other individuals were 

recruited via volunteer sampling through responding to online adverts. This mitigated the 

potential for bias resulting from the snowball sampling methods. This was because 

prescribers and providers were recruited from various organisations and geographical areas.  
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However, with the end user group, there were several challenges associated with the 

snowball sampling method. For instance, several researcher assumptions and practical 

barriers affected the process. Firstly, a LiNX powered wheelchair user may or may not know 

any other powered wheelchair users. The assumption that individuals with disabilities also 

know other people with a disability is frequently portrayed in the literature and can be 

described as an ableist assumption (Aswegen & Shevlin, 2019). Secondly, specific to this 

research, while one powered wheelchair user may know another powered wheelchair user, 

the likelihood of knowing another LiNX controlled powered wheelchair user, or even what 

controls system is used, is very slim. Therefore, a snowball referral method was unlikely to 

work for this end user group. Subsequently, recruiting for the end user group meant 

contacting a range of disability organisations, forums, clubs through social media and email, 

to access this niche and hard to reach population, LiNX powered wheelchair user (see 

Appendix K for list of organisations contacted). Essentially the aim was to cast a wide net to 

ensure adequate recruitment and data saturation. This recruitment method required a great 

input of time from the perspective of the researcher but did yield end users from a variety of 

backgrounds and procurement journeys  

The alternative to this end user recruitment method was asking Invacare to facilitate 

recruitment of end users to invite known LiNX end users to participate. This was discounted 

as a recruitment method due to issues with sharing of personal data and the possibility of 

incurring bias. For instance, participants recruited through Invacare could have felt obliged to 

only share positive experiences about Invacare and the LiNX technology.  

However, while the researcher attempted to account for bias in the recruitment of 

participants for this project, there were several limitations that could have affected the 

participants recruited, the data gathered, and the eventual model created. For instance, 

another challenge in recruiting for the end user group was the end user awareness of their 
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model of powered wheelchair controls. For instance, many powered wheelchair users were 

aware of their wheelchair make, model and manufacture but not the type of controls. This 

could be likened to knowing the make and model of your car but not the type of engine it has. 

When recruiting explicitly for LiNX controlled powered wheelchair users, this then created a 

barrier. The researcher had essentially assumed participant knowledge. While this was the 

case for some users motivated to know, the majority of individuals that approached the 

researcher were not sure if they had the LiNX technology on the powered wheelchair. To 

work around this, the researcher began recruiting for the end user group though adapting 

research advertisements to call for people who used specific models of chairs that were fitted 

with the LiNX technology. For example, the TDx2 or the Bora. This is reflected in an email 

the researcher sent to a manager at Invacare.  

Figure 15 Email to Invacare about LiNX End User Recruitment 

 

The email above depicts how the researcher gained the LiNX powered wheelchair models 

information to develop the recruitment materials. Throughout this project the researcher was 

able to regularly contact Invacare for updates and advice. While this type of relationship was 
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advantageous to the researcher and the research process, it was not equal across all 

participants and participant groups. While this project adopted an allying, inclusive and non-

expert perspective, there were some disadvantages to this approach which could have 

affected the recruitment, data collection and data analysis. For instance, as the email above 

depicts, the researcher had a pre-existing relationship working relationship with several of the 

participants from the design and distribution group. While the researcher endeavoured to 

form close and trusting relationships with all other stakeholder participants in the LiNX 

network, the nature of this KESS II project and the involvement of Invacare inevitably meant 

that there was a prior and pre-existing relationship between the researcher and some 

participants. Essentially, while this closeness facilitated recruitment, the prior relationship 

was a factor that differed and was unequal across all participant groups. It is theorised that 

this added researcher, participant working relationship could have affected the data in several 

ways. this could have been by facilitating anecdotal responses as there was a pre-existing 

rapport between participant and researcher.  Or the pre-existing relationship could have been 

a barrier to rich data collection as the researcher could have imposed assumed knowledge of 

the participant experience based on their prior encounters. Limitations of conducting the 

interviews will now be fully discussed.  

 Online Interview Limitations. 

 

The semi structed interviews were developed to encourage  narrative and anecdotal 

responses from stakeholders. The researcher would like to acknowledge the challenge of 

conducting in-depth interviews online. For the researcher, there were occasional 

technological difficulties that made in-depth discussions, typical of grounded theory research, 

challenging. Some of these challenges have also been reflected in the literature and 

demonstrate the complexities of conducting grounded theory interviews online. According to 

Krotoski (2010) the use of online data collection mitigates the distance of space and enables 
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researchers who may otherwise be difficult to reach. In this study, online data collection 

certainly facilitated the interview process for some participants. For instance, using online 

methods enabled LiNX end users to participate in the study, in their own environment, 

without incurring travelling costs and barriers. Likewise, it mitigated any concerns the 

researcher had about lone working.  

Further, since the interviews were conducted during the Covid 19 lockdowns of 2020, for 

the design and distribution group and prescription, maintenance and provision group, any 

concerns about a bias or skewed narrative as they were in the workplace was mitigated as 

participants were largely working from home due to the pandemic. Further consideration of 

the impact of Covid 19 on this project is considered later in the wider thesis discussion. 

However, as all participants were interviewed online within their home environment, the 

Covid pandemic became an equalising factor for the data collection. It was also theorised that 

participants may have felt more comfortable in their home environments and more likely to 

share personal anecdotal information relevant to the study. Likewise, conducting the 

interviews online also mitigated any concerns of accessibility and travelling for the end user 

group.  However, there were several limitations to online interviewing in this study.  

When conducting online interviews, the researcher loses control over the environment in 

which data collection occurs (Coulson, 2015). In this instance, practically, there were 

occasionally connectivity issues that disrupted the interview flow. Connectivity issues during 

online research have been discussed in the literature. For instance, Coulson (2015) notes that 

technical problems while using computers can disrupt data collection. Further, this 

interruption and connectivity issues sometimes affected the sound quality of the recording 

and made transcription of an audio recording more time consuming and challenging. Further, 

the researcher also reflected on the ability to establish rapport over online mediated 

interviewing. Overall, the researcher felt that rapport could be established, however, 
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connectivity issues occasionally inhibited this process especially where were recurrent. This 

researcher experience is congruent with other qualitative researchers’ experiences. For 

instance, Fielding, (2019) notes  similar drawbacks to online Skype interviewing noting that 

technological difficulties can inhibit online data collection.  

However, these are challenges experienced by the researcher, they are not believed to have 

affected the richness of the data and are instead reported as cautionary drawbacks to online 

data collection for grounded theory. In future, for online data collection methods, the 

researcher may direct the participants to test their Wi-Fi connectivity and find a quiet and 

secluded place to conduct the interview. Likewise, the researcher would test her own Wi-Fi 

connectivity and ensure the sensitivity of recording equipment.   

14.5. b. Limitations of Data Analysis  

As well as some challenges to data collection there were several challenges and limitations 

to the analysis of the data that centred around recognising and embracing the subjectivity of 

this research as well as acknowledging the challenges that emerged with the co-creation of 

analytic themes. These challenges and potential limitations are further explored within this 

section. 

 Researcher subjectivity and allying agenda  

As well as practical challenges within the recruitment, data collection, and data analysis. 

There were also some theoretical limitations to this study and the resultant model of LiNX 

engagement across stakeholder groups. It was made explicit to the reader at the beginning of 

this thesis (see chapter 3 and chapter 4, section 4.2) that the researcher adopted a 

biopsychosocial, subjective perspective grounded in the paradigms of symbolic 

interactionalism, social constructionism, and relativism. These theoretical perspectives have 

therefore shaped how the researcher has approached the data collection and analysis. The 
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effects of this philosophical approach and researcher perspective on the results of this study 

are now discussed.  

Firstly, as evident from the transactional model of LiNX technology engagement, far 

longer interviews and far more themes associated with LiNX technology use emerged for the 

end user group. The researcher reflected on this phenomenon and attempted to account for 

this difference. Firstly, the end user group physically use the technology far more than the 

other stakeholder groups. The end users spend proportionally more time using the LiNX 

technology than any other stakeholder group as they rely on the technology for access to 

activities of daily living. Incidentally, the end user group also rely on the technology for 

independence and autonomy. The technology therefore occupies a large part of their life. This 

contrasts with other stakeholder groups who used the technology as part of their occupation. 

The technology therefore occupies a small fraction of their time and portion of their life. This 

is one proposed reason more themes emerged for the end user group and end user interviews 

lasted longer.  

However, reflecting on the researcher positioning, it is also proposed that by adopting a 

biopsychosocial allying framework, the researcher sought to advocate the voice of this group. 

Therefore, either consciously, or unconsciously giving more voice to this group. Further, the 

subjective nature of constructivist grounded theory meant that the researcher perspective 

inevitably shaped the resultant model. The transactional model of LiNX technology 

engagement across stakeholder groups therefore reflects the researcher’s allying, inclusive, 

biopsychosocial model of disability orientated framework.  

Similarly, the researcher also aligned to a social constructivist, symbolic interactionist, and 

relativist philosophical position. It is theorised that these perspectives on the nature of 

knowledge and truth impacted the way the researcher interpreted the data. For instance, basis 
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of the social constructivist and symbolic interactionist perspective is that knowledge is 

created through interaction with social contexts and with the environment, and that meaning 

subsequently arises out of that interaction (Levers, 2013). Arguably mirroring this, the 

transactional model of LiNX model depicts an active learning process of understanding and 

use grounded in wider context of individual, social, environmental, and cultural factors. The 

LiNX model is therefore social constructivist and relativist in nature and foundation. These 

considerations, while not explicitly critical, highlight the importance of making the researcher 

position and perspective clear in qualitative research. 

Separating the LiNX controls and a powered wheelchair 

As well as researcher theoretical limitations to this research, there was also the ever-

present issue of separating the controls system from a powered wheelchair. As explained in 

the introductory chapter of this research, the LiNX technology was used as a vehicle to 

understand powered wheelchair technology engagement across stakeholder groups. This 

technology was applicable for this study for several practical reasons, including its recent 

introduction into the supply chain and the change the technology introduced to stakeholder 

groups. However, as previously discussed in this chapter when addressing the limitations to 

data collection, the end user group frequently was unaware of the type of controls technology 

they possessed. This had implied practical issues for data collection, but it is also theorised to 

have resulted in issues with the interpretation of the data. For instance, especially for the end 

user group, separating the LiNX controls from the powered wheelchair technology was 

problematic. The researcher hoped to gain insight purely into the journey with the LiNX 

technology. But upon reflection that journey is inevitably linked to the wider powered 

wheelchair. To explain this, the whole stakeholder network is explored in relation to 

separating the LiNX controls from the powered wheelchair.  
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Firstly, the design and distribution group frequently handled the LiNX technology and 

communicated about it as a separate entity. For them, the LiNX controls were physically 

separate and theoretically separate from the rest of the powered wheelchair technology. They 

had in-depth technical knowledge of components of a powered wheelchair and the LiNX 

functionality. The design and distribution group could therefore, think, feel, and act towards 

the LiNX technology as a separate technology.  

Similarly, the prescribers and maintainers stakeholder group also possessed a degree of 

technical knowledge around powered wheelchair technical components. They handled the 

LiNX technology and considered it as a powered wheelchair component. For this stakeholder 

group the LiNX technology was therefore also theoretically and physically distinguishable 

from the rest of the powered wheelchair.  

In comparison, for the end user group, it was theorised that the LiNX controls technology 

and the rest of powered wheelchair technology were indistinguishable concepts. For the end 

user they did not talk about the controls as separate from their powered wheelchair. This 

technology could be for several reasons. Firstly, the end user group rarely physically observe 

the LiNX controls separate from the chassis of a powered wheelchair. The powered 

wheelchair and the controls technology are therefore physically perceived as one piece of 

technology. Secondly, a powered wheelchair user may not have the technical knowledge to 

identify and therefore mentally classify and distinguish the technological components of a 

powered wheelchair. Thirdly, when using a powered wheelchair, the controls technology, 

motor, batteries, chassis etc. are all used in tandem. Therefore, mentally separating 

technologies that act in tandem could be challenging to evaluate and articulate. A 

combination of these factors could affect how end users mentally separate the LiNX 

technology from their powered wheelchair.  
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In the context of this research, the design and distribution group and the prescribers and 

maintainers essentially viewed the LiNX controls technology as separate from the rest of the 

powered wheelchair. In comparison, it was theorised that the end users considered the LiNX 

controls and their powered wheelchair as one technology.  The resultant theory therefore 

reflects this stakeholder knowledge and engagement. In this study, the LiNX technology was 

used as a vehicle to understand powered wheelchair technology stakeholder dynamics and 

technology engagement. In this context it aided in the collection of specific anecdotal 

responses from design and distribution, and prescribers and maintainers stakeholders but 

broader anecdotal responses from end users. This consideration of the powered wheelchair 

technology as a whole from the end user, arguably makes the LiNX model more transferable 

and appliable for understanding the use of other powered wheelchair technologies. However, 

the separation of the LiNX technology from powered wheelchair technology in this study 

also proposes the cautionary question of assumed participant knowledge. Essentially, future 

research into powered wheelchair technology, or any Assistive Technology, should not 

assume participant awareness of technological components and an ability to separate these 

constructs.  

14.5. c. Context dependant model  

It is also worth noting that this model is heavily context driven and therefore heavily 

context dependant. This study mapped one stakeholder network of one powered 

wheelchair technology. Despite issues of participant groups separating the LiNX 

technology from the wider powered wheelchair technology experience, the aims, methods, 

and results of this study were still focused on understanding LiNX technology 

engagement. Therefore, while the themes identified in this model can be useful to 

understand stakeholders’ engagement with powered wheelchair technology, care should be 

taken when considering the transferability of the study results to other contexts. However, 
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the transactional theory of LiNX technology understanding and use may have resonance 

with other types of Assistive Technology and equipment such as other forms of assistive 

devices. Further, aspects of this model could be tested in different populations with 

different Assistive Technology to explore the relationship between constructs and the 

existence of the constructs unique to a process of LiNX technology use and understanding 

across stakeholder groups. These types of technology could include manual wheelchairs, 

powered scooters, or power assist wheelchairs. Future research may apply the theory in 

association with concepts such as communication among stakeholder groups, promoting 

social integration, securing, and maintaining powered wheelchair technology and 

promoting choice for a powered wheelchair user. 

14.6.  Future Directions and Implications for Practice 

This study explored the perspectives of LiNX technology stakeholders and from this 

emerged an insight into the process of understanding and using LiNX powered wheelchair 

technology as a transitional and transactional learning process. This transactional learning 

process was bracketed by hierarchical spheres of influence that included individual factors, 

environmental factors and cultural factors that influenced and shaped the use of the LiNX 

technology. The transactional theory revealed several core points that could be changed, 

maximised, or altered to positively impact the supply chain dynamic. These 

recommendations largely relate to the communication between stakeholders, the surrounding 

services associated with LiNX powered wheelchair use and calling for wider change in the 

Assistive Technology industry.  

For instance, regarding the communication between stakeholders, both the design and 

distribution group called for more opportunities for communication. For the design and 

distribution group opportunity for communication across stakeholder groups was seen as a 

barrier to the use and uptake of the LiNX technology. Likewise, some end users highlighted 
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how they felt over looked and would like to be consulted regarding the development of 

technology. However, some end users also emphasised that other stakeholder groups 

sometimes did not know how to communicate with individuals with disabilities. Likewise, 

they felt that their conditions and their experiences were often disregarded. Therefore, 

opportunities for empathic communication across the LiNx technology supply chain should 

be considered by all stakeholder groups. For the design and distribution group this could 

mean empathically looking for ways to understand end users and consult LiNX end users in 

future developments. This is in line with other studies that have recommended end user 

participation in the design of Assistive Technology (Howard, Fisher, Kemp, Lindsay, Tasker 

& Tree, 2020).  

Further, although this study spoke to a small proportion of powered wheelchair users, most 

communicated their lack of a voice in relation to the services they access, their frustration at 

not being listened to, not being able to influence their care and not being able to get the help 

they need when they need it. Many users in this study reported lengthy waiting times for 

powered wheelchair prescriptions, repairs, maintenance, and appointments. This study 

therefore recommends a wider review into U.K powered wheelchair technology provision to 

examine the current wait times for powered wheelchair technology in the U.K. Studies could 

then draw conclusions around average length of time a person waits for powered wheelchair 

technology provision and repairs.  

However, the wait times and lack of services support reported by the end users are 

arguably not due to individual clinical failings but are in fact representative of an 

underfunded and over stretched system. For example, many prescribers and maintainers 

highlighted the increasing demand on services and their inability to meet capacity. For the 

prescribers and providers, they were governed by the resources allocated to them to manage 

this demand. This study therefore also proposes a wider review of the cost of powered 
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wheelchair technology to draw conclusive findings into how the cost is distributed among the 

supply chain networks.  

The end user group also highlighted several concerns they had around stakeholder 

attitudes to disability and wider societal attitudes towards disability and powered wheelchair 

use. Many individuals in this LiNX technology end user group felt that there was a lack of 

awareness or receptivity to their experiences and perspectives. Further, many end users felt 

that the cost and availability of powered wheelchair technology appeared to be reflective of 

the way society views people with disabilities and their value in society. Many powered 

wheelchair users expressed that for powered wheelchair provision to be optimised and made 

more efficient and ethical, there was a need for wider societal change in the perception of 

disability.  

14.7. Constructivist Grounded Theory Conclusion 

This constructivist grounded theory study has implications for both continued research and 

current and future implications for powered wheelchair development, provision, and use. It is 

the first known study to develop a model that attempts to account for the powered wheelchair 

engagement and stakeholder relationships and culture. However, further research is needed to 

test the strength of the construct relationships and the integrity of the model.  

This study considers the additional influence of stakeholder dynamics and the wider 

system of factors that affect and influence powered wheelchair, prescription, acquisition, and 

use. The model presented and grounded in data from interviews with stakeholders who 

designed, manufactured, sold, prescribed, maintained and used power wheelchair technology 

provides a possible view into how the communication, roles, expectations and journey of 

technology use may influence the acceptance and use of powered wheelchair technology. To 

the researcher’s knowledge, it is the first known study to apply constructivist grounded theory 
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(Charmaz, 2006) to an Assistive Technology supply chain network to comprehensively 

illustrate the process of Assistive Technology engagement from a psychological perspective.  

This model generated supports the findings and constructs of several established theories 

of technology use as well as identifying several constructs unique to the literature. Some of 

which were stakeholder group dependant while others were associated with the wider supply 

chain environment. For instance, unique constructs for the wider environment included; the 

existence of a wider ecosystem encompassing shared cultural factors; slow to change industry 

and Covid 19. For the design and distribution stakeholder group, group relations across roles 

were a unique construct. For the prescribers providers and maintainers, healthcare agenda, 

splitting of services, and competing and clashing roles were unique to the literature. For the 

end user group, stakeholder attitudes to disability, understanding condition, wider perceptions 

of disability, the cost and availability of powered wheelchair technology, and postcode lottery 

were unique constructs. These concepts demonstrate the wider contextual, organizational, 

dynamic, and political nature of LiNX technology use and understanding not currently 

recognised in the literature.  
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Chapter 15: Wider Thesis Discussion 

At the time this research project commenced, there weas limited research, with few 

psychologically focused studies available to assess the impact, functionality, and usability of 

powered wheelchair technology (Kenyon, Harrison, Huettner, Johnson, & Miller, 2021). The 

current project took a wider, holistic view to exploring powered wheelchair technology use 

by encompassing the experiences of design staff, distribution staff, prescription professionals, 

maintenance workers and end users. The KESS II Project, with sponsorship from Invacare, 

was designed to bridge this multi-stakeholder dynamic knowledge gap and apply current 

psychological theory to understand powered wheelchair stakeholder groups engagement and 

acceptance of the LiNX technology. Specifically, the aims of the project were to; 

• Understand and explore LiNX technology acceptance and engagement across 

stakeholder groups.  

• Examine the transferability of this knowledge to future stakeholder technology 

acceptance and use. 

This project has provided a wider understanding of Assistive Technology acceptance and 

engagement across stakeholder groups. In this context, the LiNX technology was used as a 

vehicle to understand the wider context of Assistive Technology acceptance and engagement 

across the stakeholder supply chain. Further this research has adopted a biopsychosocial 

approach to investigating the phenomenon of Assistive Technology engagement across a 

supply chain network within the U.K.  

This research project comprised three components; a systematic review of factors that affect 

powered wheelchair use, an autoethnography of a non-disabled researcher using a powered 

wheelchair and a constructivist grounded theory of stakeholder experiences of LiNX controls 

technology acceptance and engagement. As the final chapter of this thesis, this chapter will 



LINX TECHNOLOGY ENGAGEMENT                                                                                           360 

 

 

critically appraise the methods used, summarise the conclusions from the three component 

studies, address the impact and applications of this project, and propose recommendations for 

future research. 

 

15.1 Combined Methods  

Within this project several complementary qualitative research methods were used to ensure 

methods triangulation within the project. As a qualitative package of methods, this is a unique 

project in the literature. These combined methods included a systematic review and narrative 

synthesis of factors that affect powered wheelchair use. This systematic review was 

conducted to lend context and establish a knowledge foundation for the research. Second, an 

autoethnography of the researcher’s use of a LiNX controlled powered wheelchair facilitated 

an in-depth researcher reflection on unconscious disability bias. This autoethnographic 

experience, under a constructivist perspective, contributed to the researcher gaining personal 

experience with the technology under investigation. This experience not only helped to reveal 

research bias but helped the researcher to prepare, plan and contextualise the subsequent 

grounded theory. Finally, a constructivist grounded theory of stakeholder perspectives of 

LiNX controlled powered wheelchair technology engagement was conducted. The 

constructivist grounded theory developed from the researchers experience from the 

autoethnography and applied the contextual knowledge of the systematic review. The aim of 

the grounded theory was to explore powered wheelchair stakeholder perspectives of the 

LiNX technology engagement. The figure below demonstrates the interconnectivity of these 

methods.  
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Figure 16 Combination of Methods Diagram 

 

Taken separately, each project component contributes individual findings that could be used 

to interpret LiNX technology engagement. However, taken together as a triangulation of 

methods, with each study findings lending contextual basis to the next, they contribute a 

wider and more in-depth study of LiNX technology use, engagement, and acceptance. The 

results of each component study are now explored against the narrative synthesis model of 

factors affecting powered wheelchair technology outlined in the systematic review chapter. 

As the systematic review was based on the pre-existing literature into powered wheelchair 

technology use, this comparison is used to situate the autoethnography and constructivist 

grounded theory in the literature. This model also helps to draw critical comparisons across 

studies and identify implications for practice and future research. 
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115.2. Integrating the results of the component studies 

Table 14 Integrating the results of component studies 

Systematic Review  Autoethnography  

themes present.  

Grounded Theory  

Themes and themes present.  

Initial 

Interview 

Post 

Assessment 

and pre-

experience  

Mid 

experience  

Incident  

Reports  

Post 

experience  

Design and 

Distribution  

Prescribers and 

Maintainers  

End users  

Social factors  Barriers  Effects of 

disability 

stigma. 

 

Researcher 

personal 

perception 

of disability  

  Public 

interaction 

and 

researcher 

guilt.  

 

 Group relations 

across roles.  

Competing and 

clashing roles.  

Lack of 

opportunity for 

feedback.  

Feeling 

overlooked.  

Stakeholder 

attitudes to 

disability.  

Perceptions of 

disability.  

Facilitators Community 

network 

 





   Powered 

wheelchair 

more than a 

disability 

symbol.  

 Role support  

Brand loyalty 



Individual 

factors  

Barriers  Powered 

wheelchair 

preconception 

Period of 

Adjustment  

Researcher 

personal 

perception 

of disability  

 

Technology 

anxiety. 

Researcher 

fear of 

crashing   

 



 
Researcher 

guilt 

 



 
Attitudes to 

change.  

Technological 

attitudes and 

ability.  

 

Technological 

attitudes. 

Lack of 

autonomy.  

Brand loyalty.  

Familiarity.   

Technological 

attitudes.  

It’s what I was 

given vs choice.  

Attitudes to 

healthcare.  
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Facilitators Positive 

experiences. 

Powered 

wheelchair 

embodiment 

 



























Enjoyable 

experience 

 

Use and 

understanding 

process.  

Use and 

understanding 

process.  

Brand loyalty.  

Technological 

attitudes.  

Understanding 

condition and 

ability.  

Understanding 

and using the 

technology.  

Wheelchair as a 

tool for 

independence.  

Environmental 

factors  

Barriers  Outdoor 

challenges: 

climactic 

factors, urban 

use. 

Limited indoor 

use. 

 

Fear of 

crashing.  

Crashing in 

doorways. 

 Researcher 

modified 

route due to 

obstacles. 

Lift crash 

incident 

report.  

Small 

spaces.  

   Environmental 

factors.  

Facilitators  Structural 

change. 

 

       

Technical and 

functional 

factors  

Barriers  Technical 

features  

    Usability of 

technology.  

Appreciation 

of powered 

wheelchair 

complexity.   

 

Technological 

attitudes and 

ability.  

  

 

Technology 

changes.  

Technological 

attitudes.  

 

 

Technological 

attitudes. 

Attitudes 

towards the cost 

of a powered 

wheelchair.  

Powered 

wheelchair 

negative 

experience 

Facilitators Wheelchair 

training  

     Using the 

technology and 

understanding 

the technology.  

Using the 

technology and 

understanding 

the technology.  

Powered 

wheelchair as a 

tool for 

independence. 

Using the 

technology and 

understanding 

the technology.  
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Organizational 

factors  

Barriers  Procurement 

and 

prescription. 

Maintenance 

of Chair  













 



Opportunity for 

communication.  

Group relations 

across roles.  

Competing and 

clashing roles.  

Constraints of 

healthcare 

industry.  

Availability.  

Post code 

lottery.  

Price of 

powered 

wheelchair.  

Waiting times.  

Stakeholder 

attitudes to 

disability.  

Facilitators Stakeholder 

collaboration  

      Role support.  
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The table above demonstrates the overlapping nature of the constructs in this thesis, that, 

when taken together build a wider picture of LiNX technology engagement across 

stakeholder groups. Specifically, several themes reoccur across the studies. These themes 

relate to the practical and physical factors associated with powered wheelchair technology 

use. However, wider factors, including organizational, cultural, and social factors can also be 

traced through the studies. For instance, effects of perceptions of disability, perceptions of 

powered wheelchair technology, stakeholder perceptions of disability, and the availability 

and cost of powered wheelchair technology arguably reflect wider societal attitudes towards 

disability. The wider conclusions from this project are now discussed.  

 From the table above it is clear that there were several concrete physical barriers and 

facilitators to LiNX technology and wider powered wheelchair technology use. For instance, 

environmental factors and barriers such as difficulties using a powered wheelchair indoors 

and outdoors. Both indoor and outdoor environmental themes were described across the 

studies. The systematic review noted that specific public features were observed to cause a 

significant challenge to powered wheelchair users. Public features that caused concern for 

powered wheelchair users included, heavy traffic and lack of crossings (Pettersson et al , 

2006), public toilets and public transport facilities (Salatino et al , 2016) ramps, store lay outs 

and lifts (Torkia et al , 2015). These environmental challenges were also experienced by the 

researcher in the autoethnographic experience. The autoethnography specifically revealed the 

researcher’s difficulty manoeuvring the LiNX controlled powered wheelchair around shop 

layouts and lifts. Further, within the constructivist grounded theory the end users revealed 

further environmental issues and of difficulties in the grounded theory. Specifically, LiNX 

end users stated that external factors such as home and local environment dictated the choice 

of technology and the use of the powered wheelchair technology. Further, within the 

constructivist grounded theory end users’ negative experiences of technical difficulties and 
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environmental challenges appeared to adversely impact how they perceived their powered 

wheelchair and the associated services (such as repair, prescription and maintenance 

services). For instance, negative experiences appeared to lead to more cautious use of the 

powered wheelchair technology. This finding therefore highlights the impact of 

environmental challenges and the negative experiences these challenges produce. It is 

therefore a practical recommendation of this study, that the environmental challenges of 

powered wheelchair use be fully explored across indoor and outdoor contexts.  

Other concrete barriers observed across the project related to the technological features 

and use of the technology. For instance, the systematic review revealed that end users of 

powered wheelchair technology often had issues with specific technical features, mainly 

batteries. Similarly, in the constructivist grounded theory it emerged that end users described 

negative experiences related to specific powered wheelchair components such as battery 

malfunctions and breakdowns. Specifically relating to the use and perception of powered 

wheelchair technology, some users expressed negative experiences which shaped their trust 

in their powered wheelchair and the associated services such as maintenance and repair. For 

example, one user described an experience where the batteries on her powered wheelchair 

failed. The experiences people had with their powered wheelchair technology functionality 

seemed to influence their feelings towards the use of the technology moving forwards. For 

instance, whether it was being more cautious with charging habits or being concerned over 

travelling long distances alone.  

However, moving beyond constructs related to practicalities of using powered wheelchair 

technology, this project also contributed a new perspective to exploring powered wheelchair 

use. The wider project presents a narrative of powered wheelchair technology engagement 

across stakeholder groups that accounts for culture and environment. For the LiNX 

technology supply chain, and the wider powered wheelchair supply network, that wider 
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environment appears to indicate several global challenges and barriers related to the 

communication of key messages across stakeholder groups, the wider stakeholder dynamic 

and the perception of disability.  

Through exploring Assistive Technology use, this study also highlighted a narrative 

reflective of stakeholder views of disability, wider societal attitudes to disability and 

researcher ableist perceptions of LiNX technology use. For instance, within the constructivist 

grounded theory, the end user group also highlighted several concerns they had around 

stakeholder attitudes to disability and wider societal attitudes towards disability and powered 

wheelchair use. Many individuals in this LiNX technology end user group felt that there was 

a lack of awareness or receptivity to their experiences and perspectives. Further, many end 

users’ felt that the cost and availability of powered wheelchair technology appeared to be 

reflective of the way society views people with disabilities and their value in society. 

Disability stigma and perceptions of disability were a constant theme across the project 

component studies. The systematic review concluded that disability stigma was a barrier to 

powered wheelchair use, the autoethnography also revealed ableist perceptions of the 

powered wheelchair technology and the grounded theory determined that stakeholder 

attitudes to disability and societal perceptions of disability were a barrier in the use of the 

LiNX technology. This indicates that negative perceptions of powered wheelchair technology 

and people who use powered wheelchair technology is a salient factor in the use and 

acceptance of powered wheelchair technology. This project advocated that a wider societal 

effort should be made to eliminate stigma towards the powered wheelchair use, perhaps 

championed stakeholders within the Assistive Technology network.  

 15.3. Limitations and Challenges Within this Project  

There were several limitations to this project that should be acknowledged and discussed.  

This section of the discussion will address these limitations and challenges in relation to 
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exploring LiNX stakeholder engagement. These limitations mainly concern how the affect of 

the covid 19 pandemic and ensuring researcher reflexivity.  

15. 3.a.  Data collection and analysis and Covid 19 pandemic.  

The impact of the Covid 19 pandemic will likely be explored for decades. Covid 19 

presented an unprecedented global health crisis that had immediate and lasting change and 

impact (Bratan, Aichinger, Brkic, Rueter, Apfelbacher, Boyer, & Loss, 2021). Since its 

outbreak in China at the end of 2019, the novel coronavirus (SARS-CoV-2) rapidly spread 

from its origin in the Hubei province to the rest of the world. COVID-19 was declared a 

pandemic by the WHO in March 2020. Government responses worldwide focused on 

mitigation strategies such as social distancing, travel and movement restrictions, school 

closures, restricting group and mass gatherings, up to the banning of public transport and 

lockdown of offices, services and industries. 

In most countries, these restrictions disrupted people’s lives and work in unprecedented 

ways. The pandemic also impacted on clinical and public health research in various forms. As 

this project started in 2019, it was conducted during the Covid 19 pandemic. The pandemic 

affected this project in several ways. For this project it is crucial to note the challenges the 

Covid 19 pandemic presented for the researcher, for the research participants and the possible 

impact the pandemic had on participants LiNX experience narratives. For instance within the 

constructivist grounded theory, the impact of Covid 19 was mentioned by numerous 

participants across participant stakeholder groups and in fact emerged as a wider influencing 

theme across the stakeholder ecosystem. However, as well as presenting a challenge, 

conducting data collecting during the Covid 19 pandemic also showed how a global health 

crisis had implications for the LiNX technology supply chain network. This therefore, also 

presents a novel finding. The possible effects of the pandemic on this research are now 

explored within this section.  
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Impact for the researcher  

For the researcher, the largest change due to the Covid 19 pandemic was the change of 

working environment. The pandemic and precautionary lock down measures and university 

closures meant that working from the University of South Wales office was no longer an 

option for the foreseeable future during data collection and analysis. This meant that working 

from home was the only option for most of the data collection, analysis and write up phase of 

this study.  

During this time, the researcher drafted three month plans throughout the pandemic to 

assist with research projections and work accountability during this. These plans were 

submitted to the supervisory team and research governance team for review. An example of 

these Covid 19 three month plans can be seen in the Appendices (see Appendix R for Covid 

three month plans). Further, weekly online supervisory meetings continued throughout the 

pandemic that assisted with the continuing momentum of the project. However, due to the 

lock down procedures in Wales U.K there were undoubtably changes to the research 

procedure.  

Impact on the research procedure  

Prior to the announcement of social distancing, home working and lockdown procedures 

in the U.K and Wales, the researcher had intended to give participants the autonomy to 

choose how and where they would like the interview conducted. For instance, online or, in 

person in a public location. However, since the lock down procedures in the U.K prohibited 

contact with anyone outside your immediate household for most of the data collection period, 

data collection was therefore limited to online data collection for the constructivist grounded 

theory. The merits and limitations of this approach have previously been addressed in this 

chapter (see chapter 14 section 14.5a). However, it is worth noting that this procedure change 

was a direct outcome of the Covid 19 lock down measures of 2020.  



LINX TECHNOLOGY ENGAGEMENT                                                                                        370 

 

 
 

15.3.b. Researcher Involvement with Invacare and Researcher Reflexivity  

As part of this research, both to fulfil KESS II requirements and gain researcher immersion in 

the area, the researcher spent time working with and for Invacare. While this immersion 

undoubtedly facilitated the design of component studies and data collection in this study, the 

researcher continually faced the challenge of presenting a balanced and equal approach to 

data analysis. The familiarity with Invacare while useful to this project could also be a source 

of researcher bias and was a challenge for the researcher in this project. This section therefore 

reflects on this dichotomy and fully acknowledges Invacare’s involvement in this project.  

Engaging with the Powered Wheelchair Design, Manufacturing and Prescription 

Industry.  

The powered wheelchair design distribution and prescription industry in the U.K has a 

complex supply chain network comprised of key stakeholder groups (Balser, Howell, 

O’Brien, 2021). One of these groups are the powered wheelchair design and manufacturing 

companies, such as Invacare. For this project, the researcher was invited to attend liaison 

quarterly meetings between Invacare and their wheelchair services in South Wales. This 

enabled the researcher to familiarise herself with the research setting, context, and 

stakeholder group dynamics. Likewise, these meetings also provided an opportunity to begin 

to develop rapport and start an open communication with Industry specialists and clinician 

stakeholder groups. This would later facilitate participant purposeful sampling frequently 

associated with constructivist grounded theory (Charmaz, 2010). However, the meetings and 

extended engagement with Invacare was also conducted in fulfilment of the requirement of 

KESS II funding requirements.  

As well as attending meetings, the researcher was invited to a tour of the South Wales 

Posture and Mobility Service site.  This helped form a base knowledge of powered 
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wheelchair prescription and maintenance in the U.K for the project. This knowledge was 

essential when forming a procedure for the study including, identifying relevant stakeholder 

groups, drafting interview schedules and understanding participant responses. Further, 

gaining researcher understanding of the study area was also congruent with the philosophical 

positioning of the study and the inclusive and allying direction of the research. Lastly, 

familiarisation with the subject area, in this more involved manner, afforded the researcher a 

greater empathy and understanding of participants circumstances, roles, goals and motivating 

factors. This understanding of the area was crucial methodologically but also helped the 

researcher to recognise and empathise with the different participant experiences. This is 

consistent with approaches in allying and inclusive research (Turk, Leer, Burchell, Khattram, 

Corney & Rowlands, 2012).  

In the hope of being transparent, this section has addressed the researcher relationship to 

Invacare and how gaining familiarity with the research area helped to give perspective and 

practical context when making methodological decisions.  

 

15.4. Wider Project Implications for Practice  

This project involved collaboration between the University of South Wales and Invacare to 

understand the social and individual mechanisms behind powered wheelchair technology 

design, distribution, prescription, maintenance, and use. Provision and use of a powered 

wheelchair is partly the responsibility of the NHS is Wales and entails a health goal. This 

research therefore both aligns with the collaboration aspect of the Future Generation of Wales 

Act (2015) and contributes to a healthier Wales through understanding powered wheelchair 

use. 

This research contributes to this evidence base of rigorous research through exploring the 

nature of powered wheelchair provision. The findings from this project could help to optimise 
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the powered wheelchair provision process in Wales and prevent misuse or abandonment of 

powered wheelchair technology. The wider project findings are now considered along with 

implications for current practice.  

As highlighted in the findings of the previous chapter (see grounded theory chapter 14 section 

14.6). One core finding across the grounded theory was the perceived stigmatising 

perceptions of disability and powered wheelchair technology. This was reflected in  

apparently discriminatory government funding policies. It was proposed that funding, 

allocation of resources and cost of a LiNX controlled powered wheelchair presents a barrier 

to attaining needed mobility resources. This project therefore highlights the need to review 

powered wheelchair services so that they are equipped to meet demand.  

Further end users reported dissatisfaction with the service and the wheelchairs provided. 

Quality indicators derived from research will be required to ensure that future provision of 

wheelchairs offers an equitable and excellent service for all users. The substantive theory of 

this research could be used as a framework to facilitate development of quality indicators. 

This thesis may play a part in increasing understanding of the needs of the end users and 

improving their experience of future wheelchair provision. 

Opportunity for communication and impact of communication regarding role support was 

also highlighted as a mediating factor for the use of LiNX technology across the supply chain 

network. This suggests that there needs to be a re-alignment of the relationship that exists 

between designers and distributors, prescribers and maintainers and end users, so that more 

collaborative relationships can be fostered. This approach is also congruent with the current 

NHS commitment to client-centred practice. This shift would oblige Assistive Technology 

stakeholders and their professional organisations to lobby for changes in the way that needed 

devices are funded and provided.  
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Outside of the stakeholder dynamic, several environmental challenges were also documented 

across this thesis to impede powered wheelchair use. These challenges often included 

negotiating public spaces. In terms of policy, it is important to consider how those with able 

bodies benefit from the ways society is set up to accommodate them including the significant 

investments in public infrastructures that support those who can walk. It is therefore worth 

perhaps considering reasonable public review and adjustment of public environments to 

ensure  Assistive Technology access. 

15.5. Project Conclusions and Contribution to Knowledge  

This project offers an alternative way of understanding powered wheelchair technology use 

not previously explored. It fills a gap in the literature by considering the powered wheelchair 

stakeholder experiences from a psychological perspective accounting for the experiences of 

the wider stakeholder dynamics.  

At the time this research commenced, there was limited research, with few psychologically 

focused studies available to assess the impact, functionality, and usability of powered 

wheelchair technology (Kenyon, Harrison, Huettner, Johnson, & Miller, 2021). For instance, 

the majority of studies focused on the views from separate groups, for instance an 

occupational therapist’s perspective and end user perspective (Stenberg, Henje, Levi & 

Lindström, 2016). While understanding of these groups is valuable, they do not consider the 

social and communication dynamics between stakeholder groups. The current project took a 

wider, holistic view to exploring powered wheelchair technology use by encompassing the 

experiences of design staff, distribution staff, prescription professionals, maintenance 

workers and end users. This provided a wider understanding of Assistive Technology 

acceptance and engagement across stakeholder groups. In this context, the LiNX technology 

was used as a vehicle to understand the wider context of Assistive Technology acceptance 

and engagement across the stakeholder supply chain.  
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The unique combination of methods used in this KESS II sponsored project propose a 

narrative of powered wheelchair technology engagement that is grounded in the context, 

environment, and culture of the technology user. The systematic review draws together 

literature into factors affecting powered wheelchair technology use and concluded that there 

are a multitude of individual, technical and functional, environmental, and organisational that 

can facilitate or impede the use of powered wheelchair technology. systematic review 

highlighting some of the factors that can impede powered wheelchair use. However, the 

contribution of this study lies in the revealing of researcher ableist suppositions toward 

powered wheelchair technology. For the researcher, this highlighted how automatic and 

ingrained stigmatising cultural assumptions of powered wheelchair technology use can be.  

Lastly, the constructivist grounded theory presented a transactional model of LiNX 

technology engagement across stakeholder groups. This theory captured and encompassed 

the supply chain context, culture, and environment and how these wider factors affected 

LiNX technology use across stakeholder groups. For all stakeholder groups the process of 

engaging with the LiNX technology was depicted as an active learning process characterised 

by use of the technology which facilitated understanding of the technology and visa versa. 

Further, the model detailed how this process was bracketed by individual, social, 

environmental moderators.  The substantive theory is different and new as it draws these 

components together with previous work on technology acceptance models, develocology 

and a Piaget active style of learning (Livneh and Antonak, 2005; Papadimitriou, 2008) and 

combines these into one process driven model. This theory could be applied to understand the 

interplay of individual, environmental, social, cultural dynamics that span a powered 

wheelchair supply chain network. If incorporated into the design, prescription, and use of 

powered wheelchair technology the transactional model of LiNX technology use across 
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stakeholder groups could be used to indicate where change and intervention should be 

focused.  

15.6. Research Dissemination  

Dissemination of research findings is an important part of the research process, passing on 

the benefits to other researchers, professional practitioners, and the wider community 

(Charmaz, 2012). Arguably, research activities supported by public funding are rarely 

considered complete until the results have been made widely available (Sandelowski & 

Leeman, 2012). Throughout the project the researcher has circulated the findings of the 

component studies through various streams. For instance, the researcher has submitted the 

results of studies to academic journals, presented findings at trade events, presented at 

academic conferences, communicated the study results to Invacare and circulated the project 

progress through internal university conference events. To see the full list of conferences 

attended and researcher publication submission see Appendix  S Impact log. Furthermore, the 

researcher intends to continue to publish and disseminate the results of this study to have to 

most applied impact possible.   
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KESS II Call 5: MRes Project Proposal Form  

  

**FORM TO BE COMPLETED BY THE ACADEMIC AND PARTNER SUPERVISORS, and SUBMITTED TO THE KESS USW 

OFFICE** This form should be completed by the academic supervisor(s) of the proposed project, in consultation with the 

external partner.  
The form consists of four parts:  
▪ Part A: Details of the Project – to be completed by the academic supervisor and external partner.   
▪ Part B: Project Budget – to be completed by the academic supervisor, with assistance from the RISe development 

team.  
▪ Part C: Partner Eligibility and Monitoring Information – to be completed by the external partner.   
▪ Part D: Approvals and Declarations - signed by the Partner representative, Director of Studies & Head of Faculty.   
  
Any queries can be directed to the KESS II team in RISe, RBE, USW - tel: 01443 482578.  Please submit completed forms 

(pdf with signatures if feasible) to: KESS@southwales.ac.uk.  Hard copy  orms with ‘in ’ signat res must follow at project 

approval stage, for ESF project records, by internal post to KESS II team, Research and Innovation Services, Research and 

Business Engagement, 8FG, Treforest campus.                       DEADLINE: 12 noon on Wednesday 22nd November 2017  
  

  

PART A: DETAILS OF THE PROJECT  (To be completed by the Academic Supervisor and the external partner)  

  

  

1. Type of scholarship   MRes  

  

Preferred start date   October 2018    

EFAS reference number  

  

21051  

  

2.  HEI name  University of South Wales    

Research Institute/ REF UOA (if applicable)  N/A  Faculty:  Life Sciences and Education  

Director of Studies (DOS)                    Name: 

Title/post:  

Dr Rachel Taylor  Email:  Rachel.taylor@southwales.ac.uk  

Senior Lecturer in Psychology  Phone:  01443 482858  

Second Academic Supervisor             Name: 

Title/post:   

Dr Dan Bowers  Email:  Dan.bowers@southwales.ac.uk  

Senior Lecturer in Psychology  Phone:  01443 483637  

Third Academic Supervisor                 Name:  

(If applicable)                                   

Title/post:  

       Email:         

       Phone:         

  

3. Partner/company name:  Invacare    
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Partner Supervisor / Advisor              Name: 

Role/title:   

Mark Prosser  Email:  mprosser@invacare.com  

Managing Director  Phone:  01656 776 222  

  

4. Please confirm the 

supervisory team will 

comply with the following:   

If approved, I confirm that this KESS scholarship will be advertised externally to USW (using a 

preagreed advert template), and the company/ partner organisation will be asked to participate 

in the process of selecting the KESS scholar, and in keeping with the USW recruitment procedures. 

The KESS scholar will be eligible, in accordance with ESF rules.   

This will affect the recruitment timelines accordingly, so please select the most realistic preferred 
start date (Section 1, preferred start date).  

  

 YES   

  

    

  

PROJECT DETAILS  

  

5.1  Project Title (150 characters): Investigating the efficacy of an innovative interactive technology for powered 

wheelchairs  

  

n.b. All project applications are submitted to an external panel for consideration, which is provided with a matrix 

summarising each application. As such, please ensure the project title is succinct, and clearly conveys the project purpose. 

Also, consider whether your project title aligns with the Welsh Government (WG) priorities (sections 5.2 and 5.3)  

5.2  Fit to Welsh Government Grand Challenge areas   

Identify ONE Grand Challenge area the project aligns with. More information on Welsh Government Grand Challenge 
priorities can be found in ‘Science for Wales’ . (Projects that do not fit these sectors may be funded, but may be given a 
lower ranking when assessed against other proposals that are aligned to these areas).   

 ICT and the Digital Economy                                       Life Sciences and Health  

 Low Carbon, Energy and the Environment               Advanced Engineering and Materials  

 Other (please specify...)         

http://gov.wales/topics/science-and-technology/science/?lang=en
http://gov.wales/topics/science-and-technology/science/?lang=en
http://gov.wales/topics/science-and-technology/science/?lang=en
http://gov.wales/topics/science-and-technology/science/?lang=en
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5.3  Fit to Welsh Government Economic Prioritisation Framework (EPF)  

Identify the EPF areas the project aligns with. More information can be found in the Briefing Paper on the Economic 
Prioritisation Framework and Economic Prioritisation Framework – Version 3: June 2015  

  

Thematic Economic Opportunities  

1. Energy  

2. Food and farming  

3. Climate change and resource efficiency  

4. Exploitation of ICT assets and opportunities of the digital marketplace  

5. Advanced Manufacturing  

6. Life Sciences and Health  

  

Regional Economic Opportunities: South East Wales Regional Opportunities  

  (B1) Growth of the Cardiff Capital Region   

  (B2) Other key sectors and cluster developments creating demand  

  

5.4  'Academic challenges'  
Provide an outline of the proposed project, highlighting the intellectual, scientific and/or technical challenges to be 
addressed. Please include a list of milestones and deliverables (800 words – all word limits are indicative only)  

  

Context  

This is an extension of an existing collaborative, multidisciplinary research project between the 

South Wales Posture and Mobility Service and the School of Psychology and Therapeutic Studies at 

the University of South Wales (USW). As a research team we are interested in exploring powered 

wheelchair  sers’ compliance with clinical instr ctions in terms o  their  sage o  e tra  eat res on 

their chairs and then the ways in which this can be increased. We are currently conducting an 

externally funded one-year project (funded by the Posture and Mobility Group) and we are seeking 

funding to extend this research into a second stage through collaboration with an external 

industrial partner.  We are aiming to partner with Invacare (a leading manufacturer of assistive 

technology) to conduct this via KESS II.  

   

 

http://gov.wales/docs/wefo/publications/141216epfbriefingpaperen.pdf
http://gov.wales/docs/wefo/publications/141216epfbriefingpaperen.pdf
http://gov.wales/docs/wefo/publications/141216epfbriefingpaperen.pdf
http://gov.wales/funding/eu-funds/2014-2020/looking/epf/?lang=en
http://gov.wales/funding/eu-funds/2014-2020/looking/epf/?lang=en
http://gov.wales/funding/eu-funds/2014-2020/looking/epf/?lang=en
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 Challenges to be Addressed  

Over the last twenty years, the provision of powered mobility equipment with seating functions 

(tilt-in-space, recline, elevating legrests) specifically prescribed to align postures, prevent 

contractures and reduce the risk of pressure ulcers, has risen. Recent research has shown that 

many powered wheelchair users do not comply with clinical recommendations about using these 

features to manage posture or pressure (Lacoste et al 2003, Ding et al 2008).  However, there has 

been little evidence obtained to understand non-compliance, with key studies calling for further 

research on this (Sonenblum et al 2009, Schofield et al 2013).  

   

Recent research in social psychology has highlighted the important role group based identities have 

in improving the healthcare outcomes for people in different settings (Haslam 2014). This improves 

the predictive power of traditional models of health behaviour (Theory of Planned Behaviour; Ajzen, 

1991; the Health Belief Model, Conner & Norman, 1996).  Further, the Theory of Planned Behaviour 

itself has been extended by the inclusion of different types of subjective norms; descriptive (those 

which say what most members of the group would do) and injunctive (those which say what most 

members of the group think a person should do).  This emphasises the importance of salient others 

in predicting intentions to behave in a certain way.  Additionally models of adopting new technology 

such as the Technology Acceptance Model and the Compatibility Adoption Model (see e.g. Yoo & 

Chen, 2016) highlight how judgements of suitability/compatibility by users or potential users can 

affect initial judgements of perceived usefulness and perceived ease of use and that these 

judgements in turn can influence intentions to adopt/continue to use the technology in question.    

As developing a habitual pattern of engagement (e.g. Danner, Aarts & Vries, 2008) is essential for 

users to avoid negative outcomes (such as pressure ulcers) and for practitioners (to avoid having to 

provide treatment for preventable illnesses), Assistive Technology Assistive Technology Assistive 

Technology manufacturers have become increasingly interested in ways to monitor and support 

effective functioning of their products.  One such method is through the use of unobtrusive 

recording of data about powered wheelchair use.  While this is currently used primarily to monitor 

the continued functioning of the chair itself (e.g. by alerting the suppliers if maintenance is required), 

recent innovations allow for the users themselves to review/monitor and adjust their own usage 

patterns.  Tailored feedback has been shown to improve engagement with other health-related 

interventions (e.g. Marley, Bekker & Bewick, 2016) and examining user perceptions of the 

technology would be the first step towards creating an intervention at a later date based on social 

identity and tailored feedback.    

We are currently conducting a project with powered and manual wheelchair users to explore the 

barriers and facilitating factors to overall compliance, however this project did not include those 

who have been specifically supplied with this monitoring technology.  Obtaining information about 

user perceptions will therefore be valuable for practitioners supporting users and for those 

manufacturing the technology.  Both groups will then be able to develop/amend either the 

technology itself, the way that outputs are displayed or the training and support for users in a timely 

and responsive way.    



LINX TECHNOLOGY ENGAGEMENT                                                                                        420 

 

 
 

Milestones & Deliverables  

The proposal is for a 12-month project which comprises a 7 month longitudinal component; namely 

interviews and surveys with users who have been prescribed this new technology and who are 

adj sting to it across a period o  time.  Users’ self-reported attitudes, perceptions and intentions will  
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 be compared to their own behaviour, generated from usage data made from the recorder, as well 

as overall patterns of usage (provided in the form of anonymised data from other regions).  

Additionally, information about attitudes towards this technology will be collected from those who 

would be eligible to receive it on prescription but have not yet been provided with the equipment.  

Therefore, within the project there are several milestones, summarised in the table below:   

Month  Milestones  

1  Student will be fully cognisant of the equipment, the way that the data are used by the partner 

and practitioners as well as how this technology fits into the prescribing process.  

Consultation/engagement with the partner and practitioners will have taken place for the 

purposes of generating themes/questions that meet their needs to be included in 

interview/survey situations.  Applications for ethical approval to have been submitted and 

materials finalised.    

2  Wheelchair users will have been approached and engaged in initial interviews; first 

dissemination day will have occurred.  

3  One-month follow-up interviews/surveys with the main wheelchair user group; second 

dissemination day.  

4  Transcription/input and analysis for initial interviews to be complete.  Themes from first 

interviews to be discussed/developed. Draft literature review for MRes thesis produced.  

5  Three-month follow-up interviews/surveys with the main wheelchair user group; third 

dissemination days; Revised literature review and methodology for MRes thesis produced.    

7  Interview/surveys with potential/future users; results disseminated to partner and practitioner 

at further dissemination days.  Latest transcription/analysis for interviews/surveys to be 

complete.  Revised methodology draft and results so far to be completed for MRes thesis.    

8  Data on wheelchair group usage compared to other regional data; themes/questions for the 

next follow up generated; findings discussed with partner and practitioner; results so far 

disseminated to organisations supporting those using Assistive Technology Assistive 

Technology Assistive Technology (facilitated and supported by the partner).  Revisions to 

ethical approval based on updated/developed themes/questions to be submitted.   

9  Final (seven- month follow up interviews to be completed with wheelchair group; final 

dissemination days with partner to discuss recommendations  

10  Final results analysis/transcription to be completed.  First draft of full MRes thesis  

11-12  Revisions/amendments to thesis; submission of thesis and final reporting on project to be 

complete.  
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5.5  Partner needs and Impact/Benefit to partner organisation (250 words)  

Describe how the project meets the needs of the partner/company. Identify how the project could have a positive impact 

on the partner organisation e.g. enhanced research capacity, skills, increased sales, development of new product, new 

jobs created etc.   

  

This research could provide useful data for Invacare in that it will directly test  sers’ attit des 

towards their technology. This will include several user perceptions; utility, normative use within the 

social group, confidence and ability to use the technology. These factors will then be linked to actual 

usage. Having a comprehensive understanding of these factors could lead to potential 

improvements in the design and/or training provided for this technology.  The aim of disseminating 

interim results during the project to the partner as well as involving them in the design of questions 

for interviews and surveys will ensure that they are obtaining information which is relevant to their 

needs.  Additionally, this will allow them to receive ongoing feedback from users in a timely fashion  

 

 which will inform interim product development, new versions of the software and allow for changes 

to be made which are responsive to  sers’ needs.    

  

Also, depending on the outcomes of the research, it could provide positive empirical evidence for 

the use of this technology. Therefore, there is the potential for the partner to be able to provide 

assurances about the utility of this technology which are grounded in firm scientific evidence from 

users.  However even if the results do not produce positive empirical evidence at this stage, knowing 

what users do not perceive as helpful or useful would allow the partner to amend subsequent 

versions, provide guidance and training to practitioners who are prescribing this to users and to 

address  sers’ negative  eedback through amendments to manuals and ongoing support.  Finally, 

the interdisciplinary nature of the team will also ensure that our research is both academically sound 

and focussed in the real world.   
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.6  ‘Outline of work’ , including role of Partner (500 words)  

Summarise the work to be undertaken (e.g. outline topics and timescales, access to facilities required, opportunities to 
gain experience of up-to-date techniques or approaches and current technologies, indicative outputs). Where appropriate, 
link to the partner’s role in the project (e.g.  induction, training, introduction to business strategy, planning, marketing or 
other business-related needs, training in techniques, facilities, equipment or data interpretation). Students would usually 
be expected to spend at least one month a year with the external partner.  

  

Project brief: The proposed project is designed to supplement existing research & development on 

the technical elements of an innovative wheelchair-media connectivity system by exploring the 

psychological factors relating to its use and evaluation.  Two main strands are proposed for this 

research; first to track the perceptions, behaviours and attitudes of a group of ten pilot users in 

the South Wales area who will be supplied with the technology and second to explore the 

attitudes of those who would be eligible for, but have not yet been prescribed, this technology.    

  

Research on adoption of new technology (e.g. Karahana et al., 2006; Yoon & Cho, 2016) indicates 

that compatibility can affect perceived ease of use and perceived usefulness but that perceptions 

of compatibility can change with use over time.  Additionally, research (e.g. Danner et al., 2008; 

Kothe et al., 2015) demonstrates users can form habits based on initial attitudes and behavioural 

intentions and that these can predict ongoing behaviour.  Therefore, the first part of this project 

will be a longitudinal mixed methods study (interview, survey and analysis of secondary data on 

usage of chair functions) with ten powered wheelchair users as they become accustomed to the 

new technology.  The second part of this project will involve those whose clinical needs would 

make them suitable for such technology when it becomes available and will explore their attitudes 

towards perceived usefulness, perceived ease of use and compatibility.  Again, this research will 

employ a combination of survey and interview techniques, however this will be conducted on a 

cross-sectional rather than a longitudinal basis.    

  

Project progress and links to partner:  The student will spend an initial period (approximately 1 

week) with the partner becoming familiar with the technology involved, the way that users and 

practitioners can engage with the recording of the outputs as well as a further 3 days with 

practitioners, facilitated by the partner, understanding how this will fit into the prescribing process.  

The student will then spend time developing the interview and survey schedules using these new 

insights before approaching the pilot users to solicit their cooperation with interviews.  Initial 

interviews and surveys will then be conducted, with repeat interviews taking place at 1 month, 3 

months, and 7 months after the initial meeting.    
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 In between these points, the student will collect data from potential users on their attitudes, 

perceptions and motivation/intention to engage with the technology if supplied.  Reports to the 

partner will be made on regular visit/dissemination days following the processing of each interview 

cycle and to outline barriers/facilitating factors based on the work with potential users.  This will 

comprise a   rther 1 wee ’s visits to the partner across the project.   he remainder o  the 

st dents’ time with the partner will be devoted to e amining the  sage trends  or the pilot  sers 

and comparing these to large scale anonymised data sets to determine similarities/differences in 

patterns of usage.  This will take place at a point between the 3 and 7-month interview periods – 

as convergence will be seen by 3 months but any variations can be discussed with the partner and 

supervisors and then form part of the interview themes for the 7-month cycle.   

  

Indicative outputs:  For the partner, these would be based on the dissemination/visit days where 

user perceptions would be discussed with the partner and would assist them in 

developing/enhancing future iterations of the technology.  Academic outputs would be directed 

towards publication outlets and organisations who support practitioners and users with assistive 

technology.  This will maximise the economic and social benefits of the project.      
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5.7  ‘F      U                             ’ (500 words)  

KESS II Scholarships must be clearly aligned with the ambitions of University of South Wales, delivering on University-wide 

CPIs. Priority will be given to MRes projects which fit with the University’s research strategy and can demonstrate possible 

contribution to REF 2021 (not outputs per se, rather the research environment, potential papers, etc.).  

  

Describe how the proposed project fits the University and Faculty research strategy, including Research-led Teaching and 

Student Experience, and Research Collaboration and External Funding.  If applicable, mention synergies or links to other 

initiatives (e.g. URIs, or other areas of research investment/ support). Describe the potential benefits to the University 

from establishing/enhancing links with the external partner, and, if applicable, cross-discipline collaboration.   

  

This project is a collaborative one which comprises partnerships with a global company whose 
roots and Head Office are in Bridgend; part of the West Wales & the Valleys Convergence area and 
with ALAS Posture Mobility Service based on Treforest Industrial Estate (also part of the WWV 
Convergence area).  Therefore, this meets the USW strategic aim of generating knowledge and 
experiences which are shared with external partners.  In terms of impact, the research will provide 
economic benefits to Invacare due to them having better understanding of how their products are 
perceived by users.  This will enable them not only to create new/enhanced versions which will be 
more mar etable b t also to respond  le ibly and q ic ly to  ser  eedbac .   onsidering  sers’ 
perceptions and including these in changes to the product, support or training will also empower a 
traditionally disempowered group of people (those with a visible disability) and may engage them 
more in behaviours which will directly benefit their own health & well-being.    

  

These indicators of impact seem to fit well to the definitions being used in the Research Excellence  

Framework (REF 2021; as outlined in the Impact Toolkit (Research & Business Engagement  

Department at USW); specifically around health, welfare & quality of life.  This is also considered a 

crucial part of the USW Academic Plan as it fits the criteria of being applied research that is 

focussed on providing solutions to societal problems. As established in the literature, correct 

posture and pressure-relieving movements are significant in preventing further decline in a 

person’s physical health and in avoiding treatable conditions s ch as press re sores.  here ore  

research highlighting the psychological factors underpinning decisions to engage/not engage in this 

behaviour will provide potential solutions to these issues and will be of benefit to practitioners 

who can then focus on prevention and support rather than providing treatment for preventable 

conditions.    Both applicants are members of the FLSE Behaviour, Health & Well-Being Cognate 

Group and this project fits well with the aims and objectives of that group.  Additionally both  

 applicants for this KESS funding have already been working in partnership with ALAS Posture 
Mobility Service on a project that has been externally funded by the Posture Mobility Group.  The 
proposed project will act as a further extension of this already successful relationship to include an 
industrial partner who have an established track record of excellence in providing assistive 
technology; thus adding to the USW aims of producing distinctive and innovative research.    

  



LINX TECHNOLOGY ENGAGEMENT                                                                                        426 

 

 
 

5.8  Ethical issues   

  

Are there any ethical issues within the proposed project?                                              NO  

Will the project require ethical approval from your Faculty ethics champion?           YES      

Will the project require external ethical approval, for example, from the NHS?         NO  

  

If in doubt, please contact the Research Governance Officer in RISe (Mr Jon Sinfield), and/ or your Faculty Ethics 

Champion: FLSE – Professor Peter McCarthy, FCES – Dr Paul Messenger, FBS – Professor Howard Williamson, FCI – Mr 

Steven Higgins.  
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BENEFIT TO WEST WALES AND THE VALLEYS  

  

The following section is intended to provide evidence to demonstrate suitability for KESS II funding and to assist with 
prioritisation of proposals for funding. The Convergence area covers West Wales and the Valleys, and is made up of the 
following 15 local authorities: Isle of Anglesey, Gwynedd, Conwy, Denbighshire, Ceredigion, Pembrokeshire, 
Carmarthenshire, Swansea, Neath Port Talbot, Bridgend, Rhondda Cynon Taf, Merthyr Tydfil, Caerphilly, Blaenau Gwent 
and Torfaen.  
  

6.1  Describe the potential economic benefit of the project to the West Wales and the Valleys (WWV) Convergence area 

The boxes below provide suggestions for content.   

Economic: (300 words)  

New products, processes or services. Job 

created or safeguarded. Development of 

key technologies in the WWV area: 

Production of new knowledge in identified 

sectors/areas of demand in WWV: 

Increasing the research capacity of 

organisations in WWV through knowledge 

transfer.  

This project aims to better understand powered wheelchair 
users engagement with new technology and extra features 
on their wheelchairs. All of these features are designed to 
directly or indirectly improve the conditions of the user, to 
reduce the likelihood of their condition deteriorating or to 
reduce the likelihood of them acquiring additional ailments 
(e.g. pressure sores, ulcers). However, recent research has 
demonstrated that many powered wheelchair users do not 
comply with clinical recommendations about using these 
features to manage posture or pressure (Lacoste et al 2003, 
Ding et al 2008).  Furthermore, there has been little evidence 
obtained to understand non-compliance, with key studies 
calling for further research on this (Sonenblum et al 2009, 
Schofield et al 2013).  

  

By providing Invacare with evidence pertaining to their 
technology and features, it will assist them in their future 
product development. As a company based in the WWV 
Convergence area this could generate jobs for researchers, 
engineers and technicians.   

  

Furthermore, by shedding light on these psychological 

processes, this project could potentially inform practice in the 

NHS. This could save the relevant services money in a number 

of ways which could then be redistributed to other needs.   



LINX TECHNOLOGY ENGAGEMENT                                                                                        428 

 

 
 

People: (300 words)  

Developing and training research 

professionals from WWV:  Encouraging 

organisations in WWV to undertake 

research and recruit researchers.  

Based on the Pontypridd campus within the convergence 
area, the team at the University of South Wales have 
research experience in research in this area, having received 
funding from the Posture and Mobility Group to conduct a 
related study in the past year. This experience and expertise 
in partnership with Invacare (based in Bridgend) and our 
external advisor Kate Morgan (NHS, based at the Posture and 
Mobility Centre, Treforest Industrial Estate) we have the 
combined skills and experience to conduct this project.   

  

Kate’s involvement in this project will develop her research 
skills, which she is keen to do so that she can conduct 
research within her role as a Clinical Lead Occupational 
Therapist within the NHS.     
  

Furthermore, our hope would be that our commercial 

partner, Invacare, would see the benefit of this kind of  

 

  research and collaboration and look to continue this going 

forward.   

  

One of the wider aims of the project would be to explore the 

ways in which occupational therapists were explaining the 

importance of and practical uses of extra functions on 

powered wheelchairs. Where this is sub optimal, we will be 

able to put forward suggestions for how these interactions 

can be improved, with the intention of further increasing 

compliance with these functions, reducing waste for the NHS 

and improving Invacare’s  nderstanding o  how operators 

actually use their products.  

6.2  Describe the wider additional benefits of this collaboration to the WWV Convergence area:   
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Project activity: (200 words)  

Undertaking research activity in WWV (e.g. 

fieldwork, surveys, data sampling…); 

undertaking impact or engagement work 

with WWV communities/stakeholders. 

Dissemination of project results to WWV 

communities/stakeholders.   

In the initial stages of the project, the student will spend an 
initial period (approximately 1 week) with the partner 
becoming familiar with the technology involved, the way 
that users and practitioners can engage with the recording of 
the outputs as well as a further 3 days with practitioners, 
facilitated by the partner, understanding how this will fit into 
the prescribing process.  The student will then spend time 
developing the interview and survey schedules using these 
new insights before approaching the pilot users to solicit 
their cooperation with interviews.    

  

In between these points, the student will collect data from 
potential users on their attitudes, perceptions and 
motivation/intention to engage with the technology if 
supplied.  Reports to the partner will be made on regular 
visit/dissemination days following the processing of each 
interview cycle and to outline barriers/facilitating factors 
based on the work with potential users.  This will comprise a 
  rther 1 wee ’s visits to the partner across the project.   he 
remainder o  the st dents’ time with the partner will be 
devoted to examining the usage trends for the pilot users 
and comparing these to large scale anonymised data sets to 
determine similarities/differences in patterns of usage.  This 
will take place at a point between the 3 and 7-month 
interview periods – as convergence will be seen by 3 months 
but any variations can be discussed with the partner and 
supervisors and then form part of the interview themes for 
the 7-month cycle.   

  

Indicative outputs:  For the partner, these would be based 

on the dissemination/visit days where user perceptions 

would be discussed with the partner and would assist them 

in developing/enhancing future iterations of the technology.  

Academic outputs would be directed towards publication 

outlets and organisations who support practitioners and 

users with assistive technology.  This will maximise the 

economic and social benefits of the project.    It would also 

be possible to disseminate results directly to practitioners 

and wheelchair users through dissemination days and events; 

subject to approval from the industrial partner.    
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 Social: (200 words)  
Tackling inequality; tackling poverty  

  he aim o  this project is to  acilitate wheelchair  sers’ 

engagement with their prescribed assistive technology.  As 

part of the existing externally funded project, wheelchair 

users have identified that they sometimes have poor 

understanding of the utility o  their chair  eat res and “wor  

aro nd” the technology where this is the case.  However the 

nature of that project meant that we were not able to track 

actual usage data and determine how perceptions linked to 

use.   Better understanding how users perceive different 

aspects of Assistive Technology Assistive Technology 

Assistive Technology and linking this to actual usage will 

enable practitioners to improve the information provided to 

wheelchair users.  Also having access to tailored feedback 

about the benefits of individual usage will allow users to 

increase their perceived and actual control of their 

behaviour.  Thus better understanding of this will be 

empowering for those involved and may help to reduce 

“health ineq alities”  or wheelchair  sers.  

Environmental: (200 words)  

Reducing emissions, continual 

environmental improvement  

 The broader aims of the project mean that it could positively 
affect the environment in a number of ways in the longer 
term. By better understanding the factors leading to 
compliance with specific wheelchair functions, we will be 
able to increase the likelihood that unnecessary features are 
not included on chairs and then scrapped. Similarly, by 
encouraging users to monitor functionality effectively, we 
will increase the rate of repair and reduce scrappage for the 
NHS.  

  

Furthermore, the student will use IT rather than keep paper 

copies of their work (such as printing off research papers) to 

minimise paper usage and where possible will use recyclable 

resources. The student will be encouraged to use public 

transport wherever possible.  

Added–value synergies: (200 words) Links 

with other grant funded / 

Europeanfunded project; links with other 

WWVbased HEIs or research 

groups/networks (e.g. NRNs)  

 With both organisations based within the WWV area, links 
between USW and Invacare already exist (via a previous 
KESS project) and this project would extend this partnership 
and promote future collaborative working.  

We would hope to carry on a working research relationship 

with Invacare even beyond this KESS application as the 

research team are actively seeking to create a research 

strand in this area. As a local company who are open to and 

excited by the research collaboration, we would look to 

continue working with them.  

6.3  Evidence of Impact (200 words)   
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Given your responses to 6.1 and 6.2, 
consider how you would plan to monitor 
and measure the key project impacts.   

  

Measuring impact is an important aspect 

of research projects, and helps the 

University communicate the benefits of 

the research.   

  

The LiNX Technology is the result of extensive insights gleaned 

from two years of research and testing, with input from both 

consumers and healthcare professionals around the globe 

who use or are closely associated with the use of powerchairs. 

The modular system features interchangeable controls and 

accessory modules that can be easily connected and 

programmed to accommodate individual needs as they evolve 

over time. This allows the person using the powerchair to 

retain the technology that is familiar to them while  

 For further support, please refer to the 
Impact Toolkit:   

https://thehub.southwales.ac.uk/Interact 

/Pages/Content/Document.aspx?id=8854   

benefitting from product advancements and updates over the 
lifetime of the system.  

Invacare is a large multinational company with a very wide 

range of products and so although this is an important product 

for them and they hope that this technology will be taken up 

widely, it is difficult to assess the overall business turnover at 

this stage.   

  

Although the technology provided by Invacare currently exists 
and is being provided to occupational therapists who 
prescribe powered wheelchairs, no formal evaluation of its 
efficacy is currently being undertaken.  Thus the project will 
evidence its impact by providing detailed feedback on user 
engagement and evaluation to the industrial partner.  This will 
be implemented through dissemination days and interim 
evaluations at key points in the project.    

  

This detailed feedback will allow for the partner to tailor 
future software releases, user instructions or training for 
practitioners to ensure that usability and user engagement are 
maximised.   It is envisaged that the student will communicate 
with those directly responsible for the development of 
revisions to the product or the marketing and practitioner 
communication to highlight areas for development based on 
user feedback.   

  

Additionally understanding the positive features of the 
technology will improve the company’s comm nication with 
practitioners about the efficacy of their product and the type 
of users who would be best suited to engage with the 
technology itself.    

  

Depending on the feedback provided by users, impact could 

also be evidenced by the project team’s direct involvement in 

review and revisions of user manuals and training information.    

  

https://thehub.southwales.ac.uk/Interact/Pages/Content/Document.aspx?id=8854
https://thehub.southwales.ac.uk/Interact/Pages/Content/Document.aspx?id=8854
https://thehub.southwales.ac.uk/Interact/Pages/Content/Document.aspx?id=8854
https://thehub.southwales.ac.uk/Interact/Pages/Content/Document.aspx?id=8854
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SUPERVISION  

  

7.1  Supervision track record  

  

Number of full-time PhD students supervised who 
commenced their PhD within the past six years:  

Of this total:  
Number who submitted within four years:  

Number who submitted after four years:  

Number of students currently being supervised and within 
their four year limit:  

Number of students currently being supervised and 

beyond their four year limit:  

Director of 

Studies  
Second 

Supervisor  
Third  

Supervisor  
(if applicable)  

Partner  

Advisor  
(if applicable)  

0  0  N/A  0  

0  0  N/A  0  

0  0  N/A  0  

0  0  N/A  0  

0  0  N/A  0  

 

   
Further comment if necessary, including any MRes supervision experience:   

  

The table above shows 0 students, however the reason for this is that our department has 
generally only taken on part time PhD students. Both supervisors have a range of experience with 
part time students as is detailed below.  

  

Rachel Taylor currently supervises 4 PhD students, all of which are currently being supervised 
within their time limit.  However all are part-time as they have commitments outside of the 
University.  She has also successfully supervised 4 MRes and 3 PhD students to completion.    

  

Dan Bowers is currently the second supervisor for 2 part-time PhD students, both of which are 

being supervised within their time limit. Rachel Taylor is the Director of the Studies for both of 

these students.  
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7.2  Supervision arrangements and track                        ’ (400 words approx)  

Describe the supervision arrangements for the project, including the roles and experience of each member of the 
supervisory team. Also include brief details of all supervisors’ track records of undertaking collaborative research and 
knowledge transfer projects with external partners. In addition, if applicable, outline any previous collaboration with the 
external partner at Research Institute or Faculty level. Reviewers will consider the match between supervisory expertise 
and the proposed project and the track record (including submission rate) of the academic supervisory team.  

  

Overview: The research supervision team will be made up of two academic supervisors from the 
School of Psychology and Therapeutic Studies at USW (Rachel Taylor and Dan Bowers), one 
partner advisor from Invacare (Mark Prosser) and an external advisor from the Artificial Limb and 
Appliance Service (ALAS), Posture and Mobility Service, NHS Wales (Katie Morgan – Clinical Lead 
Occupational Therapist).   

  

Rachel Taylor and Dan Bowers will lead the supervision from an academic perspective, focussing 
on the research process and, as this is a Psychological study, the theoretical discussions. Mark 
Prosser will lead the collaboration with Invacare and focus on providing training in using the 
equipment to the successful applicant. Given that the academic supervisors are primarily 
psychologists and the focus of the project is on wheelchair usage, an external advisor with specific 
expertise was sought. As such, Katie Morgan will provide advice both for the student and for the 
project as a whole from an Occupational Therapy perspective.   

  

Rachel Taylor, Dan Bowers and Katie Morgan are also currently working on an externally funded 
research project exploring the social psychological explanations for compliance with clinically 
prescribed seating functions designed to align postures, prevent contractures and reduce the risk 
of pressure ulcers. This project is being funded by the Posture and Mobility Group (PMG) who are 
a Charitable Incorporated Organisation (CIO) with the keys aims of sharing knowledge and 
promoting best practice in the field of posture and wheeled mobility. As such, three of the 
members of the supervisory team have experience with knowledge transfer projects with external 
partners in this specific field.  

  

Director of Studies: Dr Rachel Taylor is a Senior Lecturer in Psychology. She is an experienced 

supervisor of research degrees (3 Successful part-time PhDs with 4 more part-time PhDs ongoing 

and 4 successful MRes completions). Additionally she has experience of external collaborations; 

leading on a Youth Justice Board Cymru funded research project exploring the speech, language 

and communication needs of those in youth justice.   The findings of this were presented to a 

panel comprising members of Youth Justice Board Cymru and Welsh Government in 2014,  
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 disseminated at a Youth Offending Team Managers training day organised by Afasic Cymru in June 
2015 and recorded in the Yo th J stice  oard’s    ective Practice Library in August 2015.    

  

Second Supervisor: Dr Dan Bowers is a Lecturer in Psychology and an early career researcher who 
currently supervises 2 part-time PhD students, both of which are being supervised within their 
limit.  

  

Partner Advisor: Mark Prosser is the Managing Director of Invacare.  

  

External Advisor: Katie Morgan is an occupational therapist working as the clinical lead within the 

South Wales Posture and Mobility Service.  She is a clinical specialist within the field of seating 

and wheelchairs, with 13 years experience working with both paediatric and adult service users 

within the NHS and charity sectors.  She completed her MSc in Assistive Technology Assistive 

Technology Assistive Technology in 2009, presenting her dissertation research at the International 

Conference on Posture and Wheeled Mobility in 2010.   
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TRAINING and RESOURCES  
  

8.1  Research environment (100 words)  

Describe how the student will be engaged in the intellectual research culture of the research group and partner. 
Reviewers are seeking evidence that the student will be integrated into the Faculty's research environment.   

  

 he s ccess  l applicant wo ld be integrated into the  ac lty’s research environment in a n mber o  ways.  irst  as a 

full time research student they would be working from an office with other post graduate students, allowing them 

develop contacts and work alongside others at a similar level of study. Furthermore, they would be required to attend 

the training events provided by the Graduate Research Office at USW as well as presenting at the Postgraduate 

Researchers Annual Presentation Day in late 2018 and applying to present at the LSE Research Conference in early 

2019. Further, we are due to present at the Posture and Mobility Conference in Manchester in 2018 and the successful 

applicant would be invited to attend also. Finally, the applicant would be aligned to the LSE Behaviour, Wellbeing and 

Health cognate research group, allowing them to benefit from events and networking opportunities associated with 

this cognate group.     

  

8.2  Access to facilities and resources (100 words)  

If the project will require the student to access specialist facilities, expertise or resources, describe how these be 
provided. Cross reference to the Budget, or responses provided in other sections above, if appropriate.  

  

The student will have access to all USW facilities e.g. the Learning Resources Centre, access to a computer etc.  

Equipment such as a digital tape recorder may be purchased from the equipment budget. Training for the student will 
be provided in house, but if there is a training event that the student wants to attend, this can be funded from the 
training budget.  The budget attached to this project form also includes IT and travel costs to support successful project 
completion.    

  

  

8.3  Specific training needs (100 words)  

Identify any specific training needs for this project that will not be addressed through the generic and transferable skills 

from USW's Graduate Research Office, or general research training provided in the Faculty, and describe how these will 

be met. Cross refer to other sections to avoid duplication, if appropriate.  

  

KESS Scholar Training Needs  

It is possible that the successful candidate will have expertise in social psychological interventions to change behaviour.   

However there may be some need for the KESS Scholar to receive training and support from either our partner at the 

South Wales Wheelchair Service or the external partner (Invacare) in the specifics of the Assistive Technology Assistive 

Technology Assistive Technology being used.  

  

KESS Supervisory Team Training Needs 
None.  

  

  

  

PART B: PROJECT BUDGET  

  

BUDGET  
  

http://gro.southwales.ac.uk/
http://gro.southwales.ac.uk/
http://gro.southwales.ac.uk/
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Please tick to confirm you have completed the MRes Excel spreadsheet budget template, which will be provided by your 
RISe funding development support after you have completed EFAS Part A.   
  

 
    

PART C:  PARTNER ELIGIBILITY and MONITORING INFORMATION (To be completed by the partner)  

  

Partner/Company Registered Name:   Invacare  

Contact for financial and legal 
correspondence: (if different from Company 
supervisor above)                                         Name:  

Role/title:   

Email:  

Phone:  

  

  

Mark Prosser Managing 

Director 

mprosser@invacare.com  

 01656 776222  

  

Registered Partner Address:   

Post code:   

County:  

Invacare Ltd, Unit 4 Pencoed Technology Park  

CF35 5AQ  

Bridgend Borough County  

                  ’               /        : (if 
different from above):   

Post code:   

County:  

       

  

       

       

Website:   www.invacare.co.uk  

Company Registration number:  05178693  

VAT number, if applicable:   GB 840 9031 46  

Business activity/sector    

  

86900 - Other human health activities  

UK Standard Industrial Classification of Economic Activities 2007 (SIC 2007) should be 

used to provide class level information on the enterprise, to four digits. 

http://www.neighbourhood.statistics.gov.uk/HTMLDocs/SIC/ONS_SIC_hierarchy_view.ht 

ml  

  

Organisation Type*  No. of  

Employees  

Turnover  or  Balance 

Sheet Total  
KESS II Cash Contribution 

MRes – pre Oct 2018  
KESS II Cash Contribution 

MRes – Oct 2018 onwards  

Micro  <10   
≤ € 2 m  

  

 
 
≤ € 2 m  

  

£3,500  £3,750  

  MRes   

http://www.neighbourhood.statistics.gov.uk/HTMLDocs/SIC/ONS_SIC_hierarchy_view.html
http://www.neighbourhood.statistics.gov.uk/HTMLDocs/SIC/ONS_SIC_hierarchy_view.html
http://www.neighbourhood.statistics.gov.uk/HTMLDocs/SIC/ONS_SIC_hierarchy_view.html
http://www.neighbourhood.statistics.gov.uk/HTMLDocs/SIC/ONS_SIC_hierarchy_view.html
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Small  <50   ≤ € 10 m    ≤ € 10 m  £3,500  £3,750  

Medium  <250   ≤ € 50 m 
  

  

  ≤ € 43 m  £4,000  £4,250  

Large  >250  

  

 > € 50 m 
  

  

  > € 43 m  £4,500  £4,750  

Third Sector/  Social  

Enterprise/ Public 

Sector  

      Dependent on size  Dependent on size  

  
* These ceilings apply to the figures for individual firms only. A firm that is part of larger group may need to include staff 
headcount/turnover/balance sheet data from that group too. Refer to EU guidance on the SME definition  

  

The partner is: (please tick)   Micro  

 Small  

 

Medium  

X  Large  

  Private  

  Public body  

  3rd sector ( harities   ot‐ or‐pro it  rganisations 

and Social Enterprises)  

Is the Partner a Start-Up? (less than two years old)  NO   

Is the Partner a Social Enterprise?  NO  

  

If the Partner is defined as an SME (Micro /Small / Medium Enterprise)?  

(a) Fewer than 250 employees (b) annual turnover not exceeding 50 million euros or a balance sheet total not 

exceeding 43 million euros (c) conforms to the criteria of independence -  under 25% owned by a company not 

meeting the above criteria, accepting venture capital companies or institutional investors who exercise no 

control.  

Please specify:  

No  

a) No. of employees:  Total:        Full time:        Part-time:        Seasonal:        

b) Turnover – less than 50m euro?  Yes / No        

Annual turnover in  

£’ :  

Latest period:        

Period ending:        

Turnover/ £s:         

Last Audited period:        

Period ending:        

Turnover/ £s:         

Prior Audited period:        

Period ending:        

Turnover/ £s:        

 ) I                  ’                          43      ?  Yes / No        

d) Is the company independent? (i.e. you have no participation in other enterprises and no 

enterprise has a participation in yours)  

Does the Company have a holding of less than 25% of the capital or voting rights (whichever is the 
higher) in one or more other enterprises?  

Do outsiders have a stake of 25% or more of the capital or voting rights (whichever is the higher) 
in your enterprise?  
n.b. A firm that is part of larger group may need to include staff headcount/turnover/balance sheet data from 

that group too. Refer to EU guidance on the SME definition  

  

  

Yes / No        

  

Yes / No         

http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/index_en.htm
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/index_en.htm
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/index_en.htm
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/index_en.htm
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/
http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/
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KESS II monitoring information   

Does the partner organisation have an equal opportunities policy?  YES  

Does the partner organisation have an environmental policy?  YES  

  
Has the partner participated in any of the following Business University schemes?   
GO Wales Student and Graduate Placements   
Knowledge Transfer Partnerships (KTP)  
Research Council sponsored Industrial CASE 

Award Previous round of KESS scholarships Other 

(please give details):  

  

  

  
No  
No  
No  
YES  
Previously funded a PhD within USW as 

part of the KESS programme.  

  
How did you find out about KESS II?  
e.g. previous involvement in KESS, website, University, Business support, agency, 

other?  Please specify:  

  

  
Previous involvement in KESS  

  

  

Please identify the company need that 

this KESS project will address  
Invacare are currently developing technology for powered 
wheelchairs aimed at increasing the usage of extra features and 
functions by users. Our research will allow them to develop a greater 
understanding of how effective their technology is as well as 
developing knowledge underpinning the psychological processes 
underpinning this usage. This knowledge can then be used to feed into 
their research and development of future products. Furthermore, part 
of this project would be to explore the processes by which users are 
fitted with their chairs and how features are explained to them. Part 
o  o r K    scholar’s role wo ld then be to disseminate these  indings 
to Invacare staff as well as the Occupational Therapists who provide 
equipment, meaning that they would be able to assess their 
information and explanations with this new knowledge in mind.  
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Please identify how the project could 

potentially have a positive impact on 

the business e.g. increased sales, 

development of new product, new 

jobs created, etc.  

This research could provide useful data for Invacare in that it will 
directly test  sers’ attit des towards their technology  the degree to 
which they see it as being useful, the degree to which they perceive its 
use as being normative within their social group, the degree to which 
they feel able and confident in using the technology, and then 
ultimately, the degree to which these factors then predict its usage. 
Having a comprehensive understanding of these factors could lead to 
potential improvements in the design and/or training provided for this 
technology. Also, depending on the outcomes of the research, it could 
provide positive empirical evidence for the use of this technology. 
Further, the interdisciplinary nature of the team will also ensure that 
our research is both academically sound and focussed in the real 
world.   

  

Please summarise the relevance of the 

skills developed to the business/ the 

wider private sector, and the potential 

for the scholar to work in the private 

sector within the Convergence area, 

after completion of the scholarship  

The KESS scholar will be able to participate in further research in this 
discipline. The research team at USW are actively looking to create a 
research theme around compliance with positive health related 
behaviours and will be seeking further funding in the future.  
Furthermore, we are seeking to increase the research community in 
the area via collaborations with other partners in the Convergence 
area and as such, this project would allow us to achieve that whilst 
developing the research skills of interested individuals.   

  

There is a need to develop research skills and interest in wheelchair 
feature usage as currently they are being prescribed above the level at 
which they are used, thereby costing the NHS extra money. The KESS 
scholar will, in completing the project, develop their skills, increase 
and our understanding of the reasons for compliance and allow us to 
test Invacare’s new prod ct which  in part  aims to tac le the iss e.    

  

  

  

  

  

    

  

PART D: APPROVALS and DECLARATIONS  

  

DECLARATION from Partner   

Please note that the University will require either an original wet signature or a separate email of commitment from an 
authorised signatory from within the partner organisation at proposal submission stage.   
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Cash contributions  

Partners are required to make cash contribution to the KESS Programme, depending on their size.   

Average contributions would be c. £3,500 – 4,750 per MRes project in cash to the KESS Programme. 

This contribution cannot include funds from other European sources.  Please confirm the level of 

support the external partner will provide in cash to the KESS Programme.  

  

Projects commencing October 2018 onwards have a higher cash match requirement – please refer 

to guidance figures in Part C.   

  

Total: £4750  

  

  

Intellectual Property (IP)  

Project results and intellectual property arising out of the project will be owned by the University, to 

comply with EU State Aid regulations.  The University is able to grant an exclusive or non-exclusive 

licence, charged at market rates, if the partner wishes to exploit IP. Further clarification is available 

from Research and Innovation Services.  Do you accept these requirements?  

  

  

Yes  

  

Conflicts of Interest  

Are you, or any partner directors/trustees/employees, related to or connected with anyone employed by the University (in 
particular, the KESS project or the research group involved in this project)?   

  

Any possible conflicts of interests must be declared and expanded upon here: None  

  

  

I declare that I am an authorised signatory for my organisation, that the details given on this form are true to the best of my 
knowledge, and acknowledge the conditions under which KESS II funding is available.  
  

Signed:    

  

  

Name: Mark Prosser  

  

Position with the partner organisation: Managing Director  
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Date: 16th November 2017  

  

  

  
  
  
  
  
  
  
  
    
DECLARATION of support by Academic Supervisors   

n.b. Electronic signatures are acceptable at proposal submission stage. Original signatures will be requested at approval stage, for 

ESF project records.   

  

KESS II is seeking funding from the European Social Fund (ESF), supported by the European Union. To meet the terms of the 

funder and the Welsh European Funding Office (WEFO), KESS II Scholarships will operate with a range of special conditions and 

administrative obligations. Key points are set out below, and further detailed advice will be provided to successful projects. 

Please contact Clare Naylor or Alison Evans (KESS Management team, RISe) with any queries (kess@southwales.ac.uk; 01443 

482578)  

  

▪ Timesheets: The University is required to contribute match funding to the KESS II Programme consisting of supervisory staff 

time. All academic supervisors must complete timesheets each month evidencing their supervisory time supporting this 

project. Staff that are 100% funded from other grant sources are not eligible to provide timesheets /supervisory time.   
▪ Student eligibility: Eligible students must have a home or work address in West Wales and the Valleys Convergence area at 

the time they apply for and accept the KESS scholarship from the University, as well as the legal right to live and work in the 
UK.  ligibility cannot be ‘sel -declared’ and m st be s pported by original doc mentary evidence provided on req est to the 
KESS II Central admin team.   

▪ Postgraduate Skills Development Award: KESS II requires students to achieve a Postgraduate Skills Development Award in 
addition to their academic q ali ication.  he      is awarded by  angor University   ollowing the K     cholar’s 
achievement of 40 credits (for PhD) or 20 credits (for MRes) of skills training and attendance at a mandatory residential KESS 
Graduate School.  The University Graduate College will provide advice and support.   

▪ Reporting and submission requirements: KESS II will have additional reporting requirements including production of 

q arterly progress reports and achievement o  ‘o tp ts’ within time periods determined by the K    programme (incl ding 

submission within 6 months (PhD) or 3 months (MRes) of the end of the funded period).   
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Appendix B: Example of Academic Supervision and Triangulation of Data 

 

 

 

The email above evidences how triangulation between researcher and supervisory team occurred. 

The researcher would send the supervisory team codes, analytic pros and draft models to be 

discussed in weekly supervisor meeting during the analysis period.  
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If you have any queries about the committee’s decision  please do not hesitate to contact me.   
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Professor Peter McCarthy  

Chair of Faculty Ethics Committee  
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Summary 

In recent years, healthcare and Assistive Technology Assistive Technology Assistive 

Technology have advanced to provide improved support to users (Clay & Alston, 2016; 

Goodman, 2015; Hren, 2013). Powered wheelchairs, for instance, have the potential to 

promote independence, maintain dignity, improve wellbeing and remove barriers from 

everyday life (Samuelsson & Wressle, 2014; Guyot., Kokosy, Lenne, Malapel, & Donzé, 

2013). Powered mobility can provide a viable and valuable solution to individuals varying 

group of individuals in terms of age, disability and circumstance. 

However, powered mobility solutions are  expensive powerful pieces of technology, 

they require continued maintenance, careful storage, charging/checking batteries and tyre 

inflation to safely maintain them (Bakewell, 2007). Further, accurate assessment of features 

and correct use of these features is required for the health and safety of the user (Bakewell, 

2007). Therefore, it is essential that an individual can adjust and adequately use the 

powered wheelchair to prevent further harm, maintain current condition and prevent 

technology rejection or damage (Frank, De Souza, Frank, Neophytou, 2012). The rejection, 

misuse or damage of a wheelchair comes at a high financial cost to the local healthcare 

system (Dolan, Bolton, & Henderson, 2019) and at a high personal cost to the user, 

concerning condition maintenance and loss of independence (Worobey, Oyster, Pearlman, 

Gebrosky, & Boninger, 2014).  

The aim of this research is to explore the experiences, challenges and perspectives of 

industry specialists, clinicians and end users to understand engagement with and acceptance 

of a new novel powered wheelchair controls technology. The information gained will provide 

a better understanding of both the barriers and facilitating factors of Assistive Technology 

Assistive Technology Assistive Technology acceptance from a user, clinician and professional 

perspective. Project conclusions may have practical implications for both industry and clinical 
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development. While this project will focus on the acceptance of a novel controls technology, 

the results will also be of interest more broadly both in clinical and professional contexts.  

 

This project has adopted a qualitative paradigm and a symbolic interactionist 

         v ,    v    g        l b         x l                ’  x         . Th         h    

components to this project; a systematic review of technology medicated health behaviour 

change, an evocative autoethnography of a day in a powered wheelchair and a constructivist 

grounded theory into LiNX technology acceptance among LiNX end users, Invacare staff and 

Occupational therapists. Data will be collected, analysed and theory generated 

  mul     u ly, u   g Ch  m z’  (2010) v        f       u   v    g  u      h   y. Originally 

this project was restricted to a 1 year fulltime MRes investigating only the end user 

perspectives. The subsequent PhD upgrade enables a full picture of engagement to be 

captured from clinicians and staff members.  

University ethics approval for the original MRes project was received in May 2019 (See 

Appendix A). However, resubmission of a low risk ethics form and accompanying documents 

is pending to include the extended PhD methodology updates.  In December 2020, the 

researcher will combine all collected and analysed data and write the first draft of the thesis 

for review by the project supervision team by May 2021.  The process of redrafting and refining 

will continue until final submission in December 2021. 
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Introduction to Project 

Invacare – A Brief Background 

Invacare are the Industry partner for this KESS II project. Invacare are a global 

company concerned with the manufacture and distribution of home and long-term care 

medical products. Invacare employs over 4,000 associates and markets its products in 80 

countries around the world. I v     ’      u      g      lu   ;  wheelchairs, scooters, 

seating and positioning systems, respiratory oxygen and aerosol therapy and standard bath 

safety, walkers, beds products.  

  w     m b l  y         m  y f  u   f I v     ’      u      g . Invacare rely on a 

network of dealers and medical professionals to prescribe and sell their powered mobility 

products to individuals in need of assistive equipment. The powered mobility solution an end 

user is prescribed or sold relies on a series of individual decisions, each mediated by 

different factors from clinician preferences, clinician knowledge, end user disability, 

geographical location, storage space available and cost (Mortenson, Clarke, & Best, 2013). 

Further, there is currently no standardised occupational therapy assessment for powered 

wheelchair prescription across the U.K (Frank & De Souza, 2013).  

LiNX a brief background 

L NX        w m  ul         l   y   m     g         v     I v     ’    w     

Wheelchair range. The goal of LiNX is to accommodate individual needs as they evolve over 

time. A core concept is to adapt the LiNX to a variety of disabilities. The LiNX is the product 

of two years of company research with consumers and medical professionals. The LiNX has 

many features including; optional control modules from touch screen, joy stick and sip and 

puff controls (as seen in figure 1). The chair settings are updated via Bluetooth in real time, 

this differs significantly from the old DX system where updates were delayed. Additionally, 

there is a new programming interface that needs to be used in order to programme the LiNX. 
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This again differs from the previous DX system and has requires continuous staff training to 

operate. Further, a My LiNX app has also been developed to be used by the end user 

featuring a variety of functions:  

• connectivity to a LiNX wheelchair controller via Bluetooth. 

• download current system and diagnostic information. 

• The display of diagnostic information such as battery charge, fault information  

            and drive time.              

• Automatic transfer of this system and diagnostic information to the MyLiNX  

            Website for approved viewing.  

• connectivity to contact a service agent for support and assistance. 

The development of the LiNX technology, the LiNX programming interface and the 

new My LiNX app has resulted in changes within Invacare as well as health service 

providers and distributors network. Professionals such as Occupational therapists, 

Engineers and sales staff have required ongoing training to operate the new LiNX 

technology and understand its functionality. Additionally, end users are faced with interacting 

with a novel technology with new methods of configuring settings and communicating with 

service agents.  Having launched in 2016 the LiNX technology offers a unique opportunity to 

explore technology acceptance among end users, medical professionals and Invacare staff.  
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Figure. 1

 

Contextual Background of Research  

There is currently limited data available to assess the impact, functionality and 

usability of the LiNX. Discovering end user perceptions, staff and occupational therapist 

experiences of engaging with the LiNX technology will benefit Invacare as well as provide 

wider understanding of Assistive Technology Assistive Technology Assistive Technology 

acceptance.  

Within the field of psychology there are several prominent theories that could be 

applied understand LiNX controller acceptance and engagement. For instance, the 

Technology Acceptance Model (TAM) (Davis, 1980), adapted from the Theory of Reasoned 

Action (Fishbein, Ajzen, 1975), has been applied to health care technology. For instance, 

Holden and Ben-Tzion (2010) recently applied the TAM to understand health care 

   f       l’       tance of new IT systems. The TAM suggests that when users encounter 

a new technology (in this instance a new LiNX powered wheelchair) several factors 

determine use of that technology; notably, the perceived usefulness and the perceived ease 

of use of the technology. In line with the TAM end users use of the LiNX technology is 

determined by the how useful the end user perceives the LiNX will be and how easy 

functions are to use. 
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 Additionally, the Health Belief Model (Rosenstock, 1974) is a health behaviour 

 h  g  m   l. Th  HB            h          v  u l’         l b l  f     u        bl  

illness or disease and the desire to prevent negative health consequences underpin the 

motiv            . A       g     h  HB         v  u l’                 k     h  l h-

promoting behaviours (in this instance using their LiNX powered wheelchair correctly and 

following occupational therapist guidelines) depends on a) a perception of vulnerability to 

existing or future health issues related to not taking on a specific health behaviour b) a belief 

about the seriousness of possible consequences arising from these health conditions c) a 

belief that participation will prevent the onset of negative health outcomes d) a belief that the 

anticipated benefits of the health behaviour will outweigh the cost of engaging in the health 

behaviour. More recently, the HBM has seen some revisions to include the moderating role 

of self-efficacy to successfully perform the behaviour and the role of cues to action (events, 

people, or things that increase awareness to trigger behaviour). The HBM has been applied 

to many health-related behaviours to understand engagement, for instance it has been used 

in the literature to understand physical activity in individuals with multiple sclerosis (Kasser, 

Kosoma, 2012). In this instance the HBM contributes a valuable perspective in 

understanding LiNX technology engagement.  

Further, based on a combination of eight theories, the Unified Theory of Acceptance 

and Use of Technology (UTAUT), aims to explain behavioural intention to use or adopt 

technology by proposing four predictive determinants (Venkatesh et al., 2003). These 

determinants include; performance expectancy, effort expectancy, social influence, and 

facilitating conditions. Venkatesh et al. (2003) identified four key moderators believed to 

affect the relationship between key determinants and intention: gender, age, voluntariness, 

and experience.  

Research into powered wheelchair use indicates that end user noncompliance with a 

powered wheelchair in accordance with the prescribed functions and manufacturer directions 

could incur personal consequences for the end user including; unnecessary faults and 
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breakages and implications for maintaining physical health (Fuhrer, 2007). Therefore, there 

is a need to understand the processes of Assistive Technology Assistive Technology 

Assistive Technology acceptance, psychological theory can, to an extent, help inform this 

process. However, there is limited literature exploring powered wheelchair acceptance 

among clinicians, end users and industry staff.  

 The KESS II Project, with sponsorship from Invacare, was designed to bridge this 

knowledge gap and apply current psychological theory to understand end users engagement 

with, and acceptance of, the LiNX technology. Additionally, it is hoped that environmental 

and physical barriers and facilitating factors of end user, staff and clinician engagement with 

the LiNX technology will also be identified to inform best practice and future development of 

the LiNX technology. 

Psychological theories can be a useful starting point to understand behaviour but in 

order to accurately apply these theories to Assistive Technology Assistive Technology 

Assistive Technology use, production, prescription and implementation, it was essential to 

gain a greater understanding of the industry. The researcher has therefore been engaged 

with staff and clinician training for the LiNX technology and spent time with Invacare staff 

members to gain an understanding of the process of product development within the 

company. Developing a close relationship with the industry partner has also facilitated the 

approval of  staff to be interviews concerning their engagement with the LiNX technology.  

Further, understanding the prescription process and how end users are ultimately 

informed, prescribed and receive the LiNX technology is also vital to the research. The 

researcher has also visited the Welsh posture and mobility service and developed a 

relationship with local Occupational therapists to both further understand the field and 

facilitate the research project.  
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Developing this industry knowledge base at the beginning of the project was crucial 

for enabling accurate application of current theory, the drafting of interview schedules for 

each participant group and later informing data analysis.   

Section 2: Review of Work Already Undertaken 

Initial Project – KESS II MRes 

The initial MRes project was already an extension of a collaborative research project 

between staff members at the University of South Wales and the South Wales Posture and 

Mobility Service (SWPMS). This research project was funded by the Posture and Mobility 

Group (PMG) and explored powered wheelchairs user engagement with their clinically 

prescribed functions, including tilt in space and recline. This project highlighted the barriers 

and facilitating factors in Assistive Technology Assistive Technology Assistive Technology 

acceptance. The MRes was an extension of the project to explore powered wheelchair end 

user engagement with a new specifically designed control system: LiNX controls. The project 

aimed to explore end user perception of the new technology and their subsequent 

engagement with the LiNX technology.  

Since January 2019 the researcher has been embedded within Invacare as a company, 

            g    L NX b            g f   O  u       l Th         (OT’S)       g          

addition to assisting with in house market research. Perspectives from this process, and 

internal conversations with Invacare staff have led to the realisation that staff within 

Invacare, including engineer staff, marketing staff and sales staff as well as clinicians have 

all had their own acceptance and adjustment process to the LiNX technology. Therefore, the 

extended PhD project aims to encompass industry staff and clinicians perspectives. This will 

enable end user acceptance and engagement to be understood within the wider context of 

the development journey of the LiNX technology.  

Revised PhD Project  
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Developing on the basis of the previously designed MRes project, the PhD aims to 

develop a comprehensive model of LiNX technology engagement and acceptance across 

end users, selected Invacare staff and Occupational therapists. The LiNX technology 

engagement model will account for occupational therapist perspectives from a clinical 

environment, end user perspectives from an ecological setting and staff perspectives from 

an organisational background. This comprehensive approach will  enable moderating factors 

between participant groups to be identified and potential implications for clinical and 

organisational practice deduced.   

This project will use a variety of qualitative methods to fully explore LiNX technology 

acceptance . This project comprises three components; two of which have been completed 

to date and the third of which will commence in Spring 2020 (see Appendix B for projected 

project timeline).  

 The first component; a systematic review of technology used to promote health 

behaviour change in individuals with a physical disability was conducted to give a foundation 

of knowledge and context to the project. As a multidisciplined project spanning engineering, 

occupational health, psychology and human factors; the systematic review enabled the 

researcher to become familiar with the literature and develop aims for further project 

components. Additionally, the systematic review is unique in the literature and has identified 

several reported barriers and facilitating factors to health behaviour change in a physically 

disabled population.  

Secondly, an evocative autoethnography of a wheelchair experience with the LiNX 

was conducted to give the researcher specific understanding of the functionality of the LiNX 

technology and gain insight into powered wheelchair users personal daily experience. The 

evocative autoethnography is a distinctive piece of applied qualitative research offering 

qualitative methodological diversity to this project and current literature in this field.   
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Th   h      m                  u   v    g  u      h   y u   g Ch  m z’  (2010) 

version of constructivist grounded theory. This study will aim to produce a comprehensive 

model of LiNX technology engagement and acceptance accounting for; barriers and 

facilitating factors that mediate the use of LiNX, and the flow and communication of key 

m    g          I v         ff, OT’          u    .  

Systematic Review  

As previously stated, a systematic review has already been undertaken to investigate 

the role of technology in changing health behaviours for individuals with physical disability. 

The systematic review has enabled the researcher to have a base level understanding of 

health behaviours and technology acceptance in a population of individuals with physical 

disabilities. As a niche and new area of research to the researcher this has aided in the 

further development of the project. The following questions guided the review: 

Research Question 1: What devices are being used to encourage, change or   maintain a 

health behaviour for individuals with physical disabilities? 

Research Question 2: How are the devices being used to support people with disabilities? 

Research Question 3: How effective is digital device use in supporting people with physical 

disabilities? 

Research Question 4: what barriers and facilitating factors have been identified concerning 

introducing technology to a physically disabled population to encourage health behaviours? 

Research Question 5: what study designs have been employed in the literature to research 

introducing technology to a physically disabled population to encourage health behaviours? 

Firstly, to determine the most appropriate search strategy, an initial scoping study 

was conducted to identify the most appropriate search terms, determine the resources to be 

searched (including databases and specific journals and to refine the criteria for 

inclusion/exclusion of studies in the review. The scoping review revealed that terminology is 
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rarely used consistently within the literature. Types of physical disability are often referred to 

diseases specifically or in terms of level of impairment. Additionally, terms for types 

technology varied greatly and are often used interchangeably, for instance telehealth and 

mobile health. Abbreviations are also commonly used extending the terminology pool further. 

Therefore, there was a long list of search term combinations included in this systematic 

review.  

Further, due to the multidisciplinary nature of the field investigated (mobile health, 

assistive technology, health behaviour change, physical disability), searches were conducted 

on a number of databases including; ScienceDirect; Web of Science; PsycArticles; PsycInfo; 

Medline and ProQuest Psychology Journals. Specific journal searches included; Journal of 

Telemedicine and Telecare. After studies for inclusion had been identified, their references 

and articles citing that research were also checked to see if any further studies qualified for 

inclusion in this review.  

Types of participants included in the study was limited to adults age 18-65 living with 

a physical disability. The terminology was specifically kept broad in order to include studies 

including individuals with varying physical disabilities from congenital to acquired. Adults in 

community, primary care, outpatient and inpatient populations were also included.  

Similarly, types of interventions were also kept broad to include any technology, 

either computer based, app form or novel technology designed and utilised with the aim of 

changing a specific health behaviour. This was operationalised as any package that required 

the user to interact directly with any form of technology, computer, and contained health 

information plus at least one of decision support or behaviour change support. 

Outcome measures in the literature differed greatly depending on the disability, 

health behaviour and technology. Outcome categories seen in the literature included: effects 

on patients in terms of knowledge, adherence, compliance, social support, self‐efficacy, 
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emotions and health behaviours; health outcomes; and resource utilisation. The review 

therefore took into account all of these outcomes.  

Searches were limited to articles published in the English language, in peer reviewed 

journals, from January 2009 to January 2019. Searching of databases occurred between 

January 2019 to February 2019. Studies of Qualitative and Quantitative design were 

included to gain a wide scope of the literature.  

A total of 1571 studies were identified using equivalent search terms across 

databases. Titles and abstracts were screened for eligibility in the present review. Any 

studies that appeared relevant were pulled for a full text review. This screening process was 

repeated a second time on all searches to ensure that all eligible articles were identified.   

The results indicated that technologies included in the review tended to focus on four 

types of solutions; self-healthcare management of physical impairment, assisted healthcare, 

supervised healthcare and continuous monitoring of physical disability. Several barriers and 

facilitating factors to technology adoption were also noted within the literature including; 

confidence, education, cost and location. The barriers and facilitating factors were commonly 

reported across studies. Specifically, confidence was reported as both a barrier to use of the 

   h  l gy       f   l      g f              g           v  u l’     f       wh   u   g  h  

technology.  

Also highlighted in the literature was the need to understand that diverse responses 

may be required – for example, two individuals with the same impairment may have very 

different experiences and needs. Although a simple conclusion, this finding reinforces that 

the researcher must have an open, accepting and individual approach to end user 

participants perspectives in further research concerning this project.  

Systematic reviews within health psychology aim to identify, evaluate, and 

summarize the findings of all relevant  studies over a health-related issue, therefore making 

the available evidence more accessible (Lunny. Brennan, Mcdonald &  Mckenzie, 
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2017).Conducting the review has therefore enabled the researcher to familiarise herself with 

the extent of the research in this area and the methods used within the literature as well as 

appropriate lexis surrounding disability research. As disability is a potentially sensitive area, 

knowing how to navigate the literature and participant interviews with the commonly 

accepted lexis will be pertinent for further research in this project.  

Exploring a Novel Powered Wheelchair Technology: An Evocative 

Autoethnography.  

An Evocative Autoethnography was conducted in August 2019. Analysis of the data 

is currently ongoing. Autoethnography is a qualitative research method. It combines 

elements from autobiographical research (i.e., to retroactively and selectively write about 

past experiences with specific focus on turning points that are perceived as having particular 

influence on the course of life) and ethnographic research (i.e., to study of cultural practices), 

“Au    h  g   hy      m  h      wh  h  h         h  ’         l l f   x          f  m  h  

       g            h        l m      l  f        h” (       , 2010) .   

The evocative autoethnography is the second component conducted in this wider 

project. Using a powered wheelchair for a day in an ecological setting has afforded the 

researcher a better understanding of the LiNX technology and an increased awareness of 

environmental barriers of powered wheelchair use in addition to an increased empathy for 

the emotional tole of using a powered wheelchair. Therefore, the researcher can approach 

LiNX users, as well as medical professionals and Invacare staff that work with LiNX, with a 

better appreciation and understanding of the technology for future interaction and interviews 

on this project. This knowledge will also be directed towards the development of interview 

schedules. It should be stressed that this is niche area of this research, there is a plethora of 

precise field specific lexis and jargon that accompanies Assistive Technology Assistive 

Technology Assistive Technology     I v     ’      u      g   f    h  l gy,  h         w 

be understood by the researcher due to the direct exposure of the technology.  
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As well as affording greater understanding, the evocative autoethnography is unique 

in the literature and lends a personal depth to the project. Early conclusions of the 

experience have influenced industry and clinical recommendations for an improved user 

experience.  

Aims of the Activity 

The purpose of the day was to provide valuable first-hand feedback to Invacare and 

enable the researcher to experience how to operate the technology in an ecological setting 

and to explore environmental, physical and social barriers for powered wheelchair users 

experience in day to day life. As previously stated, the primary goal was to gain valuable 

perspective that can be incorporated into further research on the project.  

The wheelchair experience was documented using evocative autoethnography to 

capture the narrative experience of the event from planning through to the end of the 

experience. A number of aims were documented to direct the research and interview 

questions.  

o To experience and document the emotional experience of being in a powered   

wheelchair for the first time. Including reactions to the: assessment, first use, obstacles 

and incidents.  

o To experience and document how other people react to me while using the chair.  

o To experience and documents how I interact in a social capacity compared in a powered 

wh  l h      m         wh   I’m  bl  b     .  

o To experience and document every facet of planning, preparing and participating in the 

wheelchair experience day from a pragmatic perspective looking at environmental 

obstacles, barriers and facilitators.    

o To document and assess my experience of using the LiNX technology in terms of its 

technological features.  
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Questions, Tasks Development and Validation/Triangulation 

Autoethnography has long been employed as a qualitative research method in the 

social sciences. Although, its often come under criticism for  Carolyn Ellis, has further 

strengthened the case for autoethnography as a valuable and acceptable research practice. 

In her 1991 paper on Social Introspective, she discusses how social constructionists can use 

the study of emotions to inform their research (Ellis, 1991). However, further 

recommendations have been suggested to strengthen the rigour and reliability of this 

essentially autobiographical method. For instance, the triangulation of data collection 

methods to include; case studies, interviews, reflections and authentic documents (Denzin & 

Lincoln,1994, Richardson 1994, and Anderson 2006).  

For this reason, a variety of data collection methods were used to document the full 

experience and strengthen the rigour and reliability of the narrative. Interviews were 

continually conducted, and audio recorded. Researcher reflections were also kept 

throughout the entire process from designing the experience through to post experience. 

Additionally, film footage was also recorded and follow up interviews conducted individuals 

who assisted after the experience to capture their perspectives.  

Description of the Experience 

The researcher had the opportunity to use a LiNX wheelchair around Cardiff city 

       f    h    y     m       by  h  I v     ’    b l  y    k    g     g   Ch    F wl   

and Marketing Specialist Rhian Hopkins. The day was separated into three activities; 

shopping experience, Lunch at a randomly assigned restaurant and a visit to Cardiff Castle. 

Chris fowler acted as an on-hand engineer, photographer and videographer. His role was to 

capture the day in its entirety and also fix the wheelchair should a technical fault arise for 

any reason. Rhian Hopkins acted as researcher, conducting the interviews and making 

observations documenting the day.  
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The purpose of the day was to provide valuable first-hand feedback to Invacare and 

enable the researcher to experience how to operate the technology in an ecological setting 

and to explore environmental, physical and social barriers for powered wheelchair users 

experience in day to day life. As previously stated, the primary goal was to gain valuable 

perspective that can be incorporated into further research on the project. The systematic 

review and current literature provided valuable insight to shape the aims of the experience 

regarding anticipated barriers and facilitating factors.  

Th   x                   b              v   f   ‘   m l’   y    C    ff bu     ll 

present challenges that a person using a powered wheelchair may encounter. Various 

sources were consulted to ensure the experience was representative of practice. A dance 

practitioner who regularly accompanies individuals using powered wheelchairs across 

Cardiff was consulted for her perspectives. Further, entries on Scope disability forum 

regarding accessibility were also used to plan the experience.  

Th  m  k       m    w    l   v   l       f  h          v      h         h  ’  f     

exposure to the LiNX wheelchair for a sustained amount of time. Serval things about using 

the technology added to th         h  ’               b u   h    y    lu   g  h            

the sensitivity of the controls. Additionally, this was a valuable opportunity to learn more 

about the powered wheelchair assessment process. A key perspective concluded that there 

was limited time to explore the functionality of the technology. 

Planned Analysis & Progress to Date 

This study generated a wealth of data that requires careful analysis to piece together 

the full narrative of the experience. To date, the data has been viewed, transcribed and 

organised ready for deeper analysis; all interviews have been transcribed, geographical 

maps of the experience have been generated, film footage has been viewed and organised 

according to notable phenomena, photos have also been organised according to notable 

phenomena.   
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The next steps involve writing the narrative of the evocative autoethnography using 

personal experience to illustrate facets of cultural experience, and, in so doing, make 

characteristics of a culture familiar for insiders and outsiders. This process will involve 

comparing and contrasting personal experience against existing research (Ronai, 1995, 

1996) and interviewing powered wheelchair users to gain their experience as part of the 

cultural group.   

Next Steps 

As mentioned above, the final chapter of the evocative will feature the construction of 

a detailed narrative through the interview transcripts and researcher reflections. The goal of 

this narrative is to collate the researcher personal journey of engagement with the LiNX 

technology and draw specific conclusions based on experience regarding the functionality, 

emotional, physical and social aspects of LiNX technology use in an ecological setting. This 

gained perspective can then further inform Invacare in terms of novice user experiences in 

their LiNX technology. Additionally, this knowledge will assist the researcher in formulating 

interview schedules for the constructivist grounded theory and empathising with end users 

throughout this project.  

Ethical considerations  

This study was not intended to impersonate an individuals with a disability, rather the 

focus was on the lived experience of being in a powered wheelchair. However, there was a 

level of deception of the general public that would have altered their perception of the 

researcher. Additionally, as an able-bodied person, the researcher could have stood up at 

  y   m   h   w     ly   l m    g  x          h        ’   l  m    fully           h  l v   

experience of a powered wheelchair user. It was conducted to gain insight. Further, there 

was a potential of harm to the researcher in terms of physical harm and stress throughout 

the project. This was acknowledged as a vital part of the evocative autoethnography 

experience and justified.  



LINX TECHNOLOGY ENGAGEMENT                                                                                        466 

 

 
 

Charmaz’s (2010) constructivist grounded theory  

This study will adopt a symbolic interactionist perspective which starts from the 

concept that people interact in terms of symbols, such as language. To understand human 

action, it is necessary to discover the meanings people use to guide, interpret and make 

sense of their own actions and those of others.  This theoretical perspective is well suited to 

this project as it provides an     l b         x l               ’   x               h    

interpretation of those experiences (Blumer, 1969; Mead & Schubert, 1934). 

A qualitative methodology is suited to this project as it requires an in-depth 

investigation and an inductive approach, allowing the researcher to move from the general to 

the specific.  The goal of induction is to provide tentative knowledge, essentially enabling the 

researcher to develop a picture of the phenomenon based on inductive reasoning (Bryman, 

2004). Therefore, data collection, analysis and theory generation will be based on 

Ch  m z’  (2010) v        f       u   v    g  u      h   y.  Carful consideration and 

deliberation was taken to arrive at the Cha m z’  (2010) C     u   v    G  u     Th   y 

Methodology (See Appendix C for methodology deduction table).  

It has been highlighted in the literature that grounded theory can be a time 

consuming and long process (Backman and Kyngas, 1999), and particularly challenging for 

a novice researcher considering its variety of approaches and philosophical underpinnings 

(Annells, 1997). However, constructivist grounded theory (Charmaz, 2010) has been 

selected as an appropriate method as the research questions are flexible enough to allow for 

an in-depth investigation. Further, as limited research has been undertaken in this area, it 

would be inappropriate to create or test a hypothesis.  Constructivist grounded theory has a 

foundation based on relativism and has an appreciation of the subjectivism. As a method it 

attempts to create an empathic u           g  f        h             ’ experiences making 

its explanatory strengths extremely powerful (Charmaz, 2010).  This highlights the main 

issues in the research and allows others such as researchers and policy-makers to identify 
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with the theory and use it or modify it in their own areas (Charmaz, 2010). This approach is 

therefore particularly suitable for this project.  

Within grounded theory, analysis and data collection are not separate phases of the 

research but continually occur simultaneously.  This process involves the recording of the 

data, simultaneous reflection and constant comparative analysis of the data which is 

fundamental to the analysis and theory development stages of grounded theory (Glaser and 

Strauss, 1967). Analysis involves line by line coding of the data allowing the researcher to 

study the data closely and conceptualise ideas.  Proceeding this process, memo writing 

occurs, allowing the researcher to dismantle the codes and analyse them.  Focused coding 

then separates, sorts and synthesizes large amounts of the data.  Once any gaps in the data 

have been identified, theoretical sampling takes place, and the researcher seeks only 

specific new data.  Once data saturation is achieved, the memos are integrated, and 

conceptual ideas are mapped in a diagram identifying the journey from code to concept.  

This leads to the writing of the first draft of the findings.     

Ch  m z’  (2010)       u   v    g  u      heory approach will enable a 

comprehensive model of LiNX technology acceptance and engagement spanning the 

organizational setting of Invacare, the ecological setting of the end user and the clinical 

setting of the occupational therapy. This is a unique perspective not observed in the 

literature. It is hoped that it will generate understanding of the barriers, facilitating factors and 

moderators of technology acceptance among the different participant groups as well has 

highlight the process of communication between participant groups.  

Participants 

As the research aims to explore staff experiences, end user experiences and 

Occupational therapist experiences it is hoped a minimum of 15 semi-structured, one to one 

interviews will take place over a 12 month period. (It should be noted sample size is 

impossible to pre-determine if using grounded theory). 
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 Project inclusion criteria vary depending on the participant group. Specific staff 

members targeted for involvement have not yet been identified. In order to select the most 

salient individuals for this study an understanding of the project journey from design and 

concept inception through to sales and distribution needs to be determined. Further 

company correspondence is needed to identify these participants.  

Occupational therapists working with powered mobility solutions in the private sector 

will be recruited for participation.  End Users will be adults with no learning disability or 

cognitive impairment using a LiNX powered wheelchair.  

Section 3: Intended further work 

Over the next two years of the project the entirety of data collection and data analysis 

will occur for the Charmaz (2010) constructivist grounded theory. Further the final chapter of 

the evocative autoethnography will be produced and edited. Intended further work also 

includes; company partner dissemination, academic dissemination and further clinical 

dissemination to maximise the impact of the project (See appendices D for complete 25-

month plan of research project).  

Resubmission of Low Risk Ethics Form 

Ethical approval was granted for the initial MRes project in May 2019 (see Appendix 

A). This approval was only granted for the duration of the MRes. Since methodological 

changes have been made, there will be a revised submission of a low risk ethics form and 

accompanying documents submitted to the University for review for ethical approval of the 

full PhD project in early 2020.   

Recruitment of participants 

Recruitment of end users is anticipated to be a challenge within this study, therefore 

innovate methods of participant recruitment are considered. Accessing Occupational 
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therapists and staff within Invacare can be done through personal connection in the 

company and university.  

            g  u       h  Ch  m z’  (2010)       u   v    g  u      h   y   u y w ll 

be carefully selected to give their lived experience of interacting with the LiNX technology to 

develop a full picture of engagement and acceptance of the LiNX technology.  

 Regarding staff recruitment, Invacare have been made aware of this research and 

have consented for their staff to be interviewed in relation to this project. Invacare staff will 

be approached to participate, and should they express interest in taking part they will be 

given an information sheet to consider participation further. Should they wish to participate a 

convenient time and date will be established to conduct the interview. The interviews will be 

conducted around individuals work schedules to prevent any interference with work. 

Regarding recruitment of end users and occupational therapists; novel approaches such as 

online recruitment and social media recruitment will be utilised.  

 

Additionally, LiNX users will be recruited through a variety of methods, through 

private nursing home day care facilities and social media. Invacare have also offered their 

assistance in contacting end users where appropriate and where it does not infringe on NHS 

services. For instance, with private end users who approach the company and participate in 

market research. 

 

Ideally, participants will attend one the University of South Wales three campus sites 

for the interview. Alternatively, interviews will be conducted via Skype/telephone. However, 

this might not be possible for all of them. Where individuals cannot attend the University 

Campus or conduct a Skype or telephone call, it is anticipated that many participants will be 

attending day activities through support groups for disabled adults or through other activities 

such as disability sports, arts, dance and theatre groups.  In this case if the venues are 
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happy to host, they already have facilities in place to accommodate power chair users. In 

light of this eventuality, the potential interview venue will receive a venue information sheet 

and a venue consent form. The venue consent form specifies that  

 

   a) the venue is happy to host for the purposes of doing the research interview(s), 

 

  b) that there is appropriate access for our participants (including a protocol in the event of 

an emergency such as evacuation in the case of fire), 

 

 c) that there is a space which is private enough for the conversation to take place but within 

reach of staff members (e.g. a meeting room in a library or community centre) so that the 

student researcher is not in a building alone (or even a floor/building section alone) with the 

participant.   

Methods of Data collection 

 As an exceedingly large and ambitious project, participant interview schedules need 

to be carefully constructed to ensure the richness of the data is captured yet an collecting an 

overwhelming volume of data is avoided.  

The Semi-Structured interviews will involve answering questions designed to elicit 

lengthy anecdotal response. Participants will be interviews until data saturation is achieved 

when new themes and subthemes from the Charmaz (2010) constructivist grounded theory 

are no longer being generated. Exact numbers of participants required for this is difficult to 

specify in this type of qualitative design, and given the specific focus of this investigation is 

anticipated to be in the region of 15 individuals comprised of  LiNX end users, staff members 

and Occupational therapists.  
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The semi structured interviews will focus on generating narrative accounts of 

engagement with the LiNX controller technology. Different interview schedules we be 

generated for the participant groups; clinician, end user, industry staff. Borrowing form 

narrative interviewing techniques (Muylaert, Sarubbi, Gallo, Neto & Reis, 2014) the 

interviews will firstly contain demographic questions and use of the LiNX technology before 

encouraging a narrative account of how the individual first heard about the technology 

through to the LiNX technology being used and their subsequent engagement with it. The 

interview will then ask for reflective accounts and an evaluation of the process, how the 

individual felt during this process and the barriers and facilitators of engagement they 

experienced and whether they have any recommendations for future practice and 

technology development. Similarly, interviews with Invacare staff members and occupational 

therapist will follow the same structure.  

 

Ethical Issues 

Potential ethical issues for Researcher 

All interviews will be either conducted in a public space, via Skype or within an 

Invacare facility. Therefore, the lone working risk of the researcher is mitigated and there is 

limited risk of personal harm to the researcher. Additionally, only a professional email 

address and phone number will be provided to participants to maintain professional 

boundaries.  

Further, the researcher is an experienced care assistant and support worker, so the 

content of the research is unlikely to cause any emotional distress. 

Potential ethical issues for Participant groups  

The participants in this study will be over the age of 18 and will not be vulnerable. 

Participants wellbeing will be ensured throughout the study. Should the questions involved in 
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the interview cause distress or discomfort participants will be reassured that they are not 

required to answer any questions that cause them discomfort and do not have to recall any 

information that they do not want to discuss. They will be remined that they have the right to 

withdraw throughout the study. 

There will be specific considerations regarding wellbeing for each participant group. 

For instance, end service users of the LiNX powered wheelchair technology will be 

individuals with profound physical disability that confines them to a powered wheelchair. 

Each individual will have a different set of needs and will be approached individually to best 

suit their needs throughout this study. No individuals with intellectual disability will be 

considered for participation. Therefore, all end user participants will have the intellectual 

capacity to give informed consent. However, depending on the needs of the user, 

considerations will have to be applied regarding the needs of the user including; interview 

setting and preferred form of communication. Where appropriate, information, consent forms 

      b   f f  m      b   m  l        h          l  g       h      v  u l’     f       . A  

is appropriate in disability research, each end user participant will be treated as an individual 

and given the various options regarding how they would like both be in receipt of study 

information and how they would like the interview to be conducted. 

Providing end user participants are within a reasonable radius to the South Wales 

region, the end user will be given the choice of meeting the researcher in person in public 

space, such as a public library, to conduct the interview or even attending the USW 

campuses if this is their preferred option. Or where technological skill and preference permit, 

a skype interview could be conducted. Likewise, participant fatigue will be considered 

regarding interview length. Individuals will be asked about their specific needs and 

adjustments will be made accordingly. The study will involve discussing their engagement 

and experience of using the LiNX powered wheelchair technology. The discussion may 

therefore involve information around their disability. Should this prove distressing for the 

participant they will be reminded that they are not expected to answer any questions that 
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cause any discomfort or distress. Should any participant display significant signs of 

discomfort or disclose troubling information the interview will conclude immediately, and 

appropriate action taken. This will initially involve discussion with the academic research 

supervisors, who will decide on any course of action. Instances of abuse or illegal activity will 

be reported to the appropriate services (CQC care quality commission, police or local 

council). The researcher is experienced in working with individuals with disabilities and will 

employ tact and sensitivity throughout the interview process.  

Regarding, occupational therapist participation, all responses will be anonymised to 

protect participants privacy and right to anonymity. Additionally, care will be taken to 

organise interviews at their convenience to avoid conflicting with their undoubtedly busy 

work schedules.   

Regarding Invacare staff participation, individuals will be made aware that their 

participation has been approved by Managing Director Mike Farrell and that their responses 

may influence the interpretation of the data in this research and may inform feedback given 

to the Managing Director. All feedback will be anonymised and provided in generalised terms 

to maintain confidentiality.  

 

Section 4: Original Contribution to knowledge and Potential 

Impact.  

Contribution to Knowledge 

As a large multidisciplinary and ambitious project, this study could further knowledge 

in several areas and potentially have applications for positive change. The LiNX technology 

presents a unique opportunity to explore multiple participant groups technology acceptance 

and engagement across a variety of settings. This has not currently been seen in the 
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literature before and has the potential to further understanding of technology acceptance 

across organizational, ecological and clinical settings.  

This project is a unique ensemble of qualitative methods being implemented to 

explore an equally unique phenomenon. The project can fully explore engagement with a 

novel powered wheelchair controls technology across a range of participants from varying 

backgrounds including, clinical, industry and end user. Rather than focusing on a singular 

facet of LiNX technology acceptance, this project will account for the entire engagement and 

acceptance process from the LinX idea creation, through the company and clinicians to end 

user use.  

Further, each component of this project furthers knowledge in the field of Assistive 

Technology Assistive Technology Assistive Technology acceptance and engagement. As 

previously stated, the systematic review emphasises the lack of research in this area while 

drawing conclusions around the barriers and limitations of Assistive Technology Assistive 

Technology Assistive Technology in a physically disabled population. Similarly, the evocative 

autoethnography presents a unique, applied and personal perspective in the literature. 

L   ly,  h  Ch  m z’  2010 C     u   v    G  u      h   y w ll    bl      m   h    v  

model of LiNX technology engagement to be formulated.  

Impact for Industry, Clinicians and end users  

Firstly, in terms of industry impact, this research will inform Invacare on the 

psychological underpinnings of LiNX Assistive Technology Assistive Technology Assistive 

Technology engagement. This is a perspective rarely considered in the Assistive Technology 

Assistive Technology Assistive Technology industry. Further, it I hoped this knowledge could 

be applied to inform product development, product design and company training and 

company communication. Additionally, it is hoped that each individual component of the 

project will have varying impacts as well as a combined impact.  
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For instance, as a result of the evocative Autoethnography, several 

recommendations concerning functionality and usability of the LiNX, have already been put 

forward to Invacare. Additionally, the experience gave Invacare staff and a mobility specialist 

to see the technology being used for the first time in a public setting. This was a unique 

opportunity not only for the researcher but for the company. 

Likewise, one of the advantages of narrative, autobiographical based evocative 

autoethnographic research stated in the literature is its accessibility, readability and ability to 

g                             (O’R      , 2014). Th   f   ,   ’        y             

engaging story that could trigger further company dialogue on the topic.  

Further, it is hoped that the formulation of a comprehensive model of LiNX 

technology acceptance and engagement will be of use to Invacare as a company and 

provide some insight into how their employees, associated clinicians and end users engage 

and accept the LiNX controls technology. This knowledge could then be translated into 

addressing barriers and acknowledging facilitating actors to improve the LiNX technology, 

communication strategies and product development process.  

Similarly, it is hoped that outcomes of this project will have positive outcomes for 

clinicians in the field of assistive technology. The results of this project will generate 

facilitating factors and barriers to the use of new Assistive Technology Assistive Technology 

Assistive Technology generated by clinicians using the LiNX technology. This could have 

implications for adjusting practice guidelines and improving Clinicians use of the LiNx 

technology.  

Lastly, the research outcomes could have positive outcomes for end users as the 

industry and clinicians work towards improving the LiNX technology for a better user 

experience.  

 



LINX TECHNOLOGY ENGAGEMENT                                                                                        476 

 

 
 

Research dissemination 

Throughout the project there has been continuous dissemination to the company 

partner, at industry trade events and through academic conferences (to see a full list of 

events see dissemination and impact log Appendix E). Quarterly meetings with Invacare 

managing director Mike Farrel ensure that the progress of the project is being communicated 

with the company. Likewise, trade events such as Posture and mobility conference 2019, 

Naidex 2019 and Disability sport Wales 2019 ensure that the research is being disseminated 

and discussed amongst relevant industry circles. Academic conferences, including BPS 

Health Psychology Conference 2019, have also been attended and a poster presentation 

displayed. Further plans for training and dissemination continue for the duration of the 

project. How is this research being disseminated?  
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Appendix E: Grounded Theory Consent Form 
 

CONSENT FORM 

Title of Project: Investigating the Efficacy of a New Technology for Powered Wheelchairs.  

Name of Researcher: Lucy Fishleigh.   

Name of supervisors: Dr Rachel Taylor and Dr Dan Bowers 

Please initial all boxes  

1. I confirm that I have read and understand the information sheet dated 14/01/2020 (version 2) 
for the above study.  I have had the opportunity to consider the information, ask questions and 
have had these answered satisfactorily. 

   

2. I understand that my participation is voluntary and that I am free to withdraw at any time 
without giving any reason, without any consequence to myself.  I understand that data analysis 
will begin two weeks after my interview participation therefore my contributions may not be 
withdrawn after this date. 

 

3. I agree to my anonymised data being used in study specific reports and subsequent articles that 

will appear in academic journals. I consent to the processing of my personal information for the 

purposes of this research study. I understand that such information will be treated as 
confidential and handled in accordance with the Data Protection Act 1998, the GDPR (2018) and 
the General Data Protection Regulation (2018). 

 

4.  I understand that if I disclose information associated with significant risk or harm such as illegal 
activity, this may then be reported to the relevant authorities (e.g., police, USW research 
governance officer).  

 

5. I agree to take part in the above study.    

 

            

Name of Participant   Date    Signature 

                                

            

Name of Person   Date    Signature  

taking consent.  
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Appendix F:  Interview Schedules for Autoethnography 

 

Interviews for Wheelchair experience 

Interviews will take occur at significant intervals throughout the research process to aid in creating a 

full picture of the narrative and capture every facet of the experience.  

 

•        Initial interview questions  

o This interview occurred at the beginning of the week prior to the wheelchair fitting and 

assessment but after some planning had occurred. It was important to capture and 

document the participants expectations of the day, experience of planning the day and 

the aims of this research.  

• Post fitting questions  

o This interview occurred after a significant event (the fitting and assessment) to 

determine how the participants expectations of the day changed after the fitting and 

also document the fitting experience.  

• Pre experience questions  

o This interview will occur prior to the wheelchair experience on the day of the 

experience. The aim of this interview will be to document the participants emotions and 

experience on the day. This will enable a full narrative of the day to be constructed.  

• Incident questions  

o An incident interview will occur after any significant event to fully document what 

happened and how it affected the experience. A significant event could be positive or 

negative and will be defined by how the participant feels about the event. For instance; 

getting suck on a curb or being helped by a stranger.  

• During experience interview questions  

o Halfway through the day a interview will occur to document how the participant is 

currently feeling and to document the event and reflect on the experience so far.  

• Post experience interview questions 

o Post experience on the day interview will enable the day to be reflected on in the 

moment and fully document the narrative.  

 

• Follow-up interview  

 

o A follow up interview will be conducted about five days after the wheelchair experience 

day to enable full reflection and document the main takeaways from the experience.  

 

 

 

Initial interview questions:  
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Evocative autoethnography: focused on the narrative of the experience. Capturing the depth of the 

story. It’s is important that the emotional  social  practical and technological aspects o  the 

experience are fully captured. Therefore, questions will be centred around these categories.  

Interview considerations:  

• What am I trying to achieve with each question?  

• Emotional, physical, social and technological experience needs to be addressed.  

•  onsider challenges and how I’m e periencing this process.  

• This interview will aim to establish my expectations of the experience and my current state 

of mind going into the experience. This will enable a comparison of my expectations and 

what actually happened while also forming part of the narrative.  

Category  Questions 

Emotional  How do you feel when you see a person in a 
powered wheelchair?  
How do you feel about using a powered 
wheelchair?  
What do you think will be the hardest part of 
the experience?  
Are there any Aspects of the day you are 
looking forward to?  
 

Social  How do you think people will react to seeing 
you in a wheelchair?  
How do you think your family would react to 
seeing you in a powered wheelchair?  
How do you think you will be perceived when 
using a powered wheelchair?  
What issues do you think face people when 
using a powered wheelchair in public?  
 

Practical  What problems do you anticipate for the day?  
Have you encountered any problems while 
planning the experience?  
What has been your experience of planning the 
day?  

Technological  How you feel about using the LiNX technology?  
What do you anticipate to gain from using the 
technology?  
What do you think will be the hardest part 
when using the LiNX technology?  

 

 

 

 

 

Fitting questions:  
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Interview considerations:  

• Aim of this interview is to capture the fitting experience and how it relates to the narrative 

and my experience.  

• Where and how will this interview be conducted?  

• Make sure important details like who was there and why are captured.  

• Film fitting experience to capture reactions and first driving experience.  

 

Category  Questions  

Emotional  How did it feel to see the chair?  
How did it feel to go through the fitting 
process?  
How do you feel about the experience day after 
the fitting?  

Social  Who was present?  
Why were they there?  
How did you interact with them during the 
process?  
What was your experience during this process?  

Practical  What problems do you anticipate for the day?  
Have you encountered any problems while 
planning the experience?  
What has been your experience of planning the 
day? 

Technological  How do you feel about using the LiNX 
technology ?  
What do you think will be the hardest part 
when using the LiNX technology? 

 

Pre experience interview questions:  

Interview considerations:  

• This interview should be conducted on the day of the experience  

• Audio record the interview  

• Ensure questions capture the expectations and emotions at this time  

 

Category  Questions  

Emotional  How do you feel about the wheelchair 
experience?  
How do you feel about sitting in the chair?  
How do you think you will feel when using the 
chair?  
Describe how you feel right now?  
How would you feel if you went to Cardiff 
without the wheelchair?  
What do you think will be the hardest part of 
the experience?  
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What do you think you will enjoy about the 
experience?  
 

Social  Who is coming with you?  
Why are they coming with you?  
How will you interact with them during the 
process?  
How do you think other people will see you?  
How do you think people will act around you? 
how do you think you will act around other 
people?   

Practical  What problems do you anticipate for the day?  
Have you encountered any problems while 
planning the experience?  
Can you describe how you came to be here this 
morning?  

Technological  How do you feel about using the LiNX 
technology today?  
What do you think will be the hardest part 
when using the LiNX technology? 
What technological challenges are you 
anticipating?  

 

During the experience interview questions:  

Interview considerations: 

• This interview will occur halfway through the day after lunch.  

• The purpose of this Interview is to capture the emotions and narrative droning the 

experience and reflect of the experience.  

• Audio record this interview.  

Category  Questions  

Emotional  How do you feel when you are sat in the 
wheelchair?  
How do you feel about driving the wheelchair?  
Is this different from how you tho ght yo ’d 
feel?  
Describe how you feel right now?  
How do you feel about being in the wheelchair 
for this amount of time? 
How do you feel about continuing to be in the 
wheelchair?   
What has been the hardest part of the 
experience so far?  
What have you enjoyed about the experience 
so far? 
 

Social  How do other people see you?  
How do people act around you? 
how have you acted around other people?   
Is this different from what you expected?  
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Is this different from how you are in Cardiff on 
a regular shopping day?  
How have you interacted with the people 
accompanying you on this trip?  
 

Practical  What problems have you encountered so far?  
What were the consequences of the problem?  
How comfortable are you in the chair?  
Is there anything that has surprised you about 
using the wheelchair?  

Technological  How do you feel when using the LiNX 
technology ?  
What has been the hardest part when using the 
LiNX technology so far? 
What technological challenges have you 
encountered?  

 

Post experience Interview: 

Considerations:  

Category  Questions  

Emotional  How did you feel when you are sat in the 
wheelchair?  
How did you feel about driving the wheelchair?  
Is this di  erent  rom how yo  tho ght yo ’d 
feel?  
Have your feelings changed throughout the 
day?  
Describe how you feel right now?  
How did you feel about being in a wheelchair 
for that amount of time? 
What has been the hardest part of the 
experience?  
What have you enjoyed about the experience? 
 

Social  How did other people see you?  
How did people act around you? 
how did you act around other people?   
Is this different from what you expected?  
Did this change throughout the day? 
Is this different from how you are in Cardiff on 
a regular shopping day?  
How have you interacted with the people 
accompanying you on this trip?  
 

Practical  What problems have you encountered?  
What were the consequences of the problem?  
How comfortable were you in the chair?  
Is there anything that surprised you about using 
the wheelchair?  
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Technological  How did you feel when using the LiNX 
technology?  
How has this day influenced how you view the 
LiNX technology?  
What has been the hardest part when using the 
LiNX technology so far? 
What technological challenges have you 
encountered?  

 

Incident Interview:  

• An incident interview ill be a short recorded refection after a particular incident to activity. It 

will enable a moment of reflection and time to pause before moving on.  

 

Questions  

What happened?  
How did it happen?  
How did this make you feel? 
What were the consequences of this incident?  
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Appendix G: Autoethnography photo checklist 

 

Photo checklist  
Before I get in the chair:  

• Photo of the chair  

• Photo of vehicle chair was transported in  

• Photo of people involved  

• Photo of LiNX controller 

• Photo of chair being loaded (if possible)  

• Photo of car park when we arrive  

• Photo of interview being conducted  
 
 
 
While I am in the chair: (try to capture)  

• Photos of me in the chair (up close and far away)  

• Photos of people looking at me in the chair  

• My reactions while in the chair  

• Some of the iconic features of the city centre  

• Some hard to navigate areas (high curbs, cobbled pathways, narrow pathways ect) 

• All activities in the chair 

• How things are stored on the chair 

• Any and all parts of the experience need to be captured so take too many pictures if 
anything.  

• Photo of incidents and interviews.  
 
 
 
After The experience  

• Group photo  

• Arriving back at Invacare  

• Any changes to the chair (damage)  

• Photo of the Van  

• Photo of interview being conducted  
 
 
 

Film Checklist  
Before the experience:  

• Film getting into the wheelchair and fist five to ten minutes using the wheelchair  
 
 
During the experience:  

• Going down a busy street  

• Negotiating a difficult doorway  

• Overcoming challenges  

• Use judgement to capture day  
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After:  

• Getting out of the chair  
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Appendix H: Autoethnography Information sheet 

 

 

 

 

PUBLIC INFORMATION SHEET 

 

Investigating the psychological, physical, technical and emotional experience of using a LiNX 

powered wheelchair: a case study.  

 

Firstly, thank you for your time interest in this study. This information sheet will tell you about the goals 

and objectives of this research.  

Assistive technology, specifically powered wheelchairs have the capacity to have liberating effects for 

individuals afflicted with physical disabilities.  

This study is concerned investigating physical, environmental and psychological barriers and facilitators 

of the using a powered wheelchair in a public space.  The aim was to generate a personal narrative to 

build a depth of evidence that can be used to draw conclusions about the psychological factors 

associated with wheelchair use in a public space.  

The main researcher on this project is able bodied and has never used a powered wheelchair before. It 

is hoped that the experience will raise awareness of the barriers that powered wheelchair users face in 

public spaces and contribute to further research and understanding.  

Should you wish to see a report about what we found please contact the researchers. Likewise, if you 

have any further questions, please get in touch. If you have any questions about Invacare and their 

services, please contact the organisations directly. If you have any concerns or complaints regarding 

this study, you can contact the University of South Wales Governance officer. Contact details are below. 

 

Contact details:  
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If you have any other questions about this research, please contact the research supervisor:  

Dr Rachel Taylor  

Faculty of Life Sciences and Education 

Principal Lecturer in Psychology 

rachel.taylor@southwales.ac.uk 

(01443) 4 82858 

 TRF322 

University of South Wales   

Treforest  

Pontypridd CF37 1DL 

 

 

Faculty of Life Sciences and Education 

Lecturer in Psychology 

dan.bowers@southwales.ac.uk 

(01443) 4 83637 

 TRF306 

University of South Wales   

Pontypridd 

Rhondda Cynon Taff CF37 1DL 

If you are unhappy about any aspect of the study, please contact the University of South Wales 

Research Governance Officer:  

Jonathan Sinfield, 

Research Governance Officer, 

Research and Innovation Services (RISe) / Gwasanaethau Ymchwil ac Arloesedd, 

Research and Business Development Office / Swyddfa Datblygu Busnes ac Ymchwil, 

University of South Wales / Prifysgol De Cymru. 

Tel: (01443) 484518 
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Appendix I: Autoethnography experience checklist 

 

Wheelchair experience checklist:  

Bring with me on the day:  

• Normal handbag 

o Wallet  

o Cards 

o Keys 

o ID 

o Pens 

o Note pad 

• X3 plans for the day 

• X3 photo checklist 

• X3 video checklist 

• X3 instructions for the day 

• X3 record sheet 

• Video Camera 

• GoPro 

• Phone  

• Battery pack 

• Umbrella 

• Sun cream  

• Water  

 

Interviews questions  

• Initial interview questions  

• Fitting questions  

• Post fitting questions  

• Pre experience questions  

• Incident questions  

• During experience interview questions  

• Post experience interview questions  

 

Reflections:  

 

• Planning reflection  

• Post initial interview reflection  

• Post fitting reflection  

• Pre experience reflection  

• Post experience reflection  

Information sourcing:  

• Disability forums  



LINX TECHNOLOGY ENGAGEMENT                                                                                        496 

 

 

• Academic research  

• Interview with Esther  

Methodology for autoethnography: 

• Academic research  
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Appendix J: Autoethnography Plans for the Day 

 

This document was given to individuals accompanying the researcher on the day of the reflective 

experience. The document outlined the plans and aims for the day.  

Wheelchair Experience Day 

What is it?  

Lucy Fishleigh, a PhD research student from the University of South wales, will be taking a LiNX 

wheelchair aro nd  ardi   city centre  or the day accompanied by the Invacare’s  obility  ar eting 

Manager Chris Fowler. The purpose of the day is to contribute toward the PhD thesis of Lucy 

Fishleigh, provide valuable first hand feedback to Invacare and enable the researcher to experience 

how to operate the technology in an ecological setting and to explore environmental, physical and 

social barriers for powered wheelchair users experience in day to day life. This will provide a 

valuable perspective that can be incorporated into further research on the project.  

The wheelchair experience will be documented using evocative autoethnography to capture the 

narrative experience of the event from planning through to the end of the experience. This will 

involve; researcher reflections, interviews, and film footage to compile a complete narrative 

documenting the emotional, social, practical and technological facets of the experience.  

Wheelchair Experience schedule: 

• Planning the experience  

• Planning the experience reflection  

• Initial interview  

• Chair fitting and assessment  

• Post chair fitting interview  

• Post chair fitting reflection  

• Before the day reflection  

• Pre experience interview  

• During the experience interview  

• Post experience interview  

• Incident interviews  

• Post experience reflection  

• Follow-up interview  

• Follow up reflection  

Plans for the day:  
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This is a rough guideline to show how the day will progress. The day has been planned to reflect an 

average journey to the city centre. The day will be recorded with a GoPro at certain intervals, 

pictures and audio recording will also be taken to document the day.  

Time:  Activity:  Aim:  

09:00 Meet at Invacare initial 
meeting and testing chair.  
Pre-experience interview.  

Go over plans for the day and 
assess weather and additional 
precautions.  
Prepare for the experience and 
document every stage of the 
experience for later 
interpretation.  
Plenty of pictures need to be 
taken.  

09:45  Travel to Cardiff in van with 
wheelchair. Park in city centre 
and begin experience. Not 
leaving the chair from this 
point onwards. Start go pro at 
intervals of an hour for five 
minutes or activate when an 
incident occurs. Consider this a 
warm up time to become 
familiar with the technology.  

Preparing for the trip. Starting 
in an easy place to navigate. St 
 avid’s is a pop lar shopping 
destination that may be busy 
at this tie however there are 
disabled facilities.  

10:00  Shopping list exercise.  
Purchase four unknown items.  

Collect unknown items from 
around Cardiff. This will 
involve having to navigate 
unplanned. Therefore, more 
likely to encounter more 
challenging experiences.  
Take pictures and record and 
incidents.  

12:30  Break for lunch and dine at 
place of our choice for lunch. 
Conduct during experience 
interview.  

Ensure all facets of the 
experience are being captured 
as they happen. Lunch will be 
especially interesting to see 
how people react and how 
comfortable I feel being 
stationary in a wheelchair.  
Conduct during interview.  

14:00 Cardiff castle visit  This will involve navigating one 
of the busiest streets in Cardiff 
st Marys street. Turn go pro on 
for this section. Take plenty of 
pictures.  

15:30   Day concludes travel back to 
Invacare and post experience 
interview.  

Capture the entirety of the 
experience.  

 
Considerations:  
Checklist:  
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• Camera  

• Audio recording device  

• Go pro 

• Small note pad with questions  

• Water and normal handbag  

• Phone for timings  

• Activate map my run to track route  

• Make sure timings and activities are recorded by assistant.  
 
Safety precautions:  

• Weather  

• Pedestrian traffic  

• Road traffic  

• Class 2 DVLA vehicle- could potentially hurt someone 

• Damage to wheelchair 

• Damage to public property  

• Presenting myself as disabled  

• Football weekend may be busier than usual in Cardiff 

•  
Incident recording:  
 
An incident reflection will be required when anything happens that presents a particular challenge 
or emotional reaction.  

• Incident interview 

• Incident photo  

• Incident recording  
 
Ethical considerations:  

• Deceit of the general public: consider debriefing sheets.  

• Emotional impact of experience  

• Potential physical harm to myself or others when driving the wheelchair.  
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Appendix K:  List of Organisations Contacted for Recruitment 

 

 CONTACTED ORGANISATIONS 
RECRUITMENT RECORD  

 

STAKEHOLDER GROUP  Organisation contacted  Date  
DESIGN AND DISTRIBUTION  Invacare (Interviews started) 07/04/2020 

Dynamic Controls  08/04/2020 
Bridgend Mobility Centre  05/05/2020 
AMS Mobility Services  07/07/2020 
National Mobility  07/07/2020 
Easy Mobility  28/09/2020 
Mobility Smart  28/09/2020 
Mobility for you  28/09/2020 
Easy Mobility  28/09/2020 
Solent mobility centre  28/10/2020 
Active mobility  28/10/2020 
DaVinci Mobility  29/10/2020 
Kent Mobility  27/11/2020 
Better Mobility  27/11/2020 

PRESCRIPTION, PROVISION 
AND MAINTENANCE.  

Royal College of Occupational 
Therapists  

01/03/2021 

Posture and Mobility Group 
(PMG) 

08/04/2020 

Clinical Mobility Solutions 
(CMS) 

17/07/2020 
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Millbrook Healthcare  03/10/2020 
OT Rehab Northeast  03/10/2020 
Active Design  29/10/2020 
1st step mobility  29/10/2020 
Ace Centre  08/12/2020 
Spinal research  28/01/2021 
Spinal Injuries Association  28/01/2021 
Back up Trust  28/01/2021 
Southern Spinal Injuries Trust 28/01/2021 
Virgin Care  23/02/2021 
OP Care  23/02/2021 
National Network of 
Assessment Centres 

24/02/2021 

ALN Bridgend  24/02/2021 
OT Experts  24/02/2021 
Enable Me Solutions  24/02/2021 
Independence Found  24/02/2021 
OT Independent  24/02/2021 
 rgo   ’s  24/02/2021 
Total Neuro Rehab 24/02/2021 
Sky Bound Therapies  25/02/2021 
Blatchford Clinic  25/02/2021 
Function Ability LLP 25/02/2021 
Access Store rehab  25/02/2021 
Oxford Neuro Rehab  25/02/2021 
Moving Together Devon  25/02/2021 
Thriving Minds  25/02/2021 
Enable Works  25/02/2021 
Neuro Link OT 25/02/2021 
OT Rehab Potential  25/02/2021 
Complete Care Shop Network  25/02/2021 
Recare  25/02/2021 
Independence Mobility  25/02/2021 
Active Mobilty  03/02/2021 
Shop Mobility  03/04/2021 
Albion Mobility  08/03/2021 

 CJ Occupational Therapy 08/03/2021 
Recare  08/03/2021 

END USERS  Disability Now Magazine  07/04/2020 
Access your life  20/05/2020 
Wheel freedom  28/09/2020 
Wheelchair driver 03/10/2020 
British Thalidomide Society  28/10/2020 
New Castle United Foundation 
Power Chair Football 

28/10/2020 

Disability Sports Wales  28/10/2020 
Palace for life foundation  28/10/2020 
Nottinghamshire powerchair 
football.  

28/10/2020 

Ocean city powerchair 
football. 

28/10/2020 
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MND Association  29/10/2020 
Bristol Power Chair Football 
Club.  

 

Lifestyle and mobility  29/10/2020 
Disability Society Swansea  28/01/2021 
Boccia Swansea  29/10/2020 
Glasgow Gladiators  11/11/2020 
Bolton Bullets  11/11/2020 
Disability Services Bristol  28/01/2021 
Disability Student Services 
Leeds 

28/01/2021 

Disability Services Glasgow 
University  

02/02/2021 

Student Wellbeing Services 
Ulster  

02/02/2021 

Student Services Cardiff  02/02/2021 
Student Services Cardiff Met  02/02/2021 
Student Services Bangor  02/02/2021 
Disability busters  02/02/2021 
Plymouth Wheelchair User 
Group  

23/02/2021 

Disability student services at 
Birmingham  

23/02/2021 

Disability student services at 
Westminster  

23/02/2021 

Disability student services at 
Dundee 

23/02/2021 

Disability student services at 
Lancaster  

23/02/2021 

Disability student services at 
Hull 

23/02/2021 

Ability Net  24/02/2021 
Disability Rights U.K 24/02/2021 
Disabled Students Forum at 
Aberdeen University 

24/02/2021 

Disabled Students Forum at 
Exeter University 

24/02/2021 

Disabled Students Forum at 
London Met University 

24/02/2021 

Able Here  24/02/2021 
Kronik Warrior Boxing  25/02/2021 
Wheel Freedom  25/02/2021 
Business Disability Forum  25/02/2021 
Portsmouth Disability Forum  25/02/2021 

 Focus on Disability  01/03/2021 
Swansea Association 
Independent Living 

01/03/2021 

Newcastle Disability Forum 01/03/2021 
Edinburgh Disability Forum  01/03/2021 
Suffolk Coastal Disability 
Forum 

01/03/2021 
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North Lanarkshire Disability 
Forum 

01/03/2021 

Kent Disability Forum 01/03/2021 
Basingstoke & District 

Disability Forum (BDDF) 
01/03/2021 

Avenues Group  01/03/2021 
Croydon Disability Forum 01/03/2021 
Moray Disability Forum 01/03/2021 
Salford Disability Forum 01/03/2021 
Shropshire Disability Forum 01/03/2021 
Southwark Disability Forum 01/03/2021 
NW Disability Forum 01/03/2021 
Orkney Disability Forum 01/03/2021 
Woodbridge Disability Forum 01/03/2021 
South Somerset Disability 
Forum 

01/03/2021 

Blyth Valley Disability Forum 01/03/2021 
Northampton Disabled 
 eople’s  or m 

01/03/2021 

Hastings and Rother Disability 
Forum 

01/03/2021 

Bradford and District Disability 
Forum 

01/03/2021 

SMA News Today  01/03/2021 
Bespoken Blackwood Group 04/03/2021 
Research Institute for Disabled 
Consumers 

04/03/2021 

Wheelchair Users Group & 
Folkestone Shopmobility 

04/03/2021 

Vale of York Wheelchair User 
Forum 

08/03/2021 

Croydon Wheelchair User 
Forum 

08/03/2021 

Disability Horizons  08/03/2021 
Inspire  12/03/2021 

 Vocal Edinburugh 12/03/2021 
Vocal Midlothian 12/03/2021 
Facioscapulohumeral Muscular 
Dystrophy (FSH-MD) Support 
Group 

12/03/2021 

Disability Resource Centre 12/03/2021 
British Polio Fellowship 12/03/2021 
Charcot-Marie-Tooth U.K 12/03/2021 
  rray’s   scles 12/03/2021 
Cumbrian Mobility Forum  12/03/2021 
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Appendix L: Constructivist Grounded Theory Information Sheet 

                 

 
 

Information Sheet – Version 2 14/01/2020 

 
Investigating the Efficacy of a New Technology for Powered Wheelchairs 

 
1. Invitation paragraph 

 
I would like to invite you to take part in this research study. Please read the following 
information sheet carefully before you decide whether to take part. This information sheet 
explains why the research is being conducted and what you will be asked to do if you decide 
to take part. Feel free to ask questions if anything is unclear. Take the time to consider 
whether to take part. You have a week after receiving this information sheet to decide 
whether or not you would like to take part.  
 
 

2. What is the purpose of the study? 

 
The aim of the present research is to gain individ al perspectives o  what it’s li e to wor  with  
to obtain, adapt to, own and or maintain a powered wheelchair fitted with the LiNX controls. 
The aim is to contribute to research around engagement with Assistive Technology Assistive 
Technology Assistive Technology and further understanding of the psychological, physical and 
environmental barriers and facilitators of this process.  
This research is being conducted as part of a PhD student thesis with the University of South 
Wales. The results of this study will also be made available to Invacare and the welsh Posture 
and Mobility Service to provide information about powered wheelchair user engagement and 
to help them make changes to best practice if appropriate.   
 

1. Why have I been invited? 
 
Any individual who owns or regularly uses a powered wheelchair fitted with the LiNX 
technology  will have an insight into the process of obtaining a LiNX powered wheelchair, 
adjusting to a LiNX powered wheelchair and maintaining a LiNX powered wheelchair. This 
research is concerned with individ al’s  niq e engagement jo rneys.  here ore  yo  have 
been asked to participate to contribute your perspective on powered wheelchair use.  
 
 

2. Do I have to take part? 
 

You do not have to take part in this research. The study information is described fully in this 
information sheet. Should you agree to take part you will be asked to sign a consent form to 
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show you agreed to take part. You are free to withdraw your consent up to four weeks after 
your interview occurred, without giving a reason. 
 

3. What will happen to me if I take part? 
 
This research aims to capture perspectives and individuals experience of interacting with LiNX 
powered wheelchair controls technology. It will be useful to gain the perspectives of 
individuals and their insight at every stage of the development and prescription process both 
to contribute to the researchers understanding of the area but also to provide a full picture 
of engagement with their LiNX powered wheelchair. Participating in this research would 
involve taking part in a short interview discussing your experience with your LiNX powered 
wheelchair.  
 
 

4. Expenses and payments 
 

You will not receive any expenses or payment for taking part. However, your time and 
participation is appreciated. 
 

5. What will I have to do? 
 
Should you decide you want to take part you will be asked to sign a consent form before 
taking part in a short interview with the researcher at your convenience.  You will be asked 
about your experiences with your LiNX powered wheelchair.  
 
The first part of the interview will involve a warm up discussion about who you are, your 
hobbies and interests and the Assistive Technology Assistive Technology Assistive Technology 
you have previously used and the functions and features of your current LiNX wheelchair.  
 
The second part of the interview will ask you about how you obtained your LiNX powered 
wheelchair and the services involved in this process. The aim is to develop an understanding 
of your customer journey.  
 
The final part of this interview will involve discussing how your powered wheelchair is used 
in your lifestyle and your recommendations for future developments. Please feel free to 
convey any information you feel is relevant.  
 
The interview will last approximately one hour and your responses will be audio recorded and 
then later transcribed by the researcher for subsequent analysis. Your responses will be kept 
confidential and your name and any other details that can identify you would be removed 
from your responses during data analysis. There are no incorrect responses to the interview, 
we are simply interested in your opinion. Should you wish you can withdraw at any time and 
are not required to answer any questions that cause any discomfort. 
 

6. What are the possible disadvantages and risks of taking part? 
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Participating in the research is not anticipated to cause you any disadvantages or discomfort. 
Invacare have been contacted and are happy for the research to occur.  
 

7. What are the possible benefits of taking part? 
 
There are no immediate benefits for individuals participating in this research study, although 
it is hoped that this work will contribute to the current understanding of engagement with 
assistive technology. Further, it is hoped that the research will prove useful and insightful to 
Invacare and the welsh Posture and Mobility Service. 
 

8. What if there is a problem? 
 

If you have questions about the interviews you can talk to the researcher. If you have any 
further questions, please contact the research supervisors. If you should have a have a 
complaint, please contact the University of South Wales Research Governance Officer. All 
contact details are provided at the bottom of this information sheet. 
 

9. Will my taking part in the study be kept confidential? 
 

All the information collected during the course of this research will be kept strictly 
confidential. You will not be identifiable in any reports or publications. Handling, processing, 
storage and destruction of your data will be in accordance with the Data Protection Act 1998, 
the GDPR (2018) and the General Data Protection Regulation (2018). In order to maintain 
confidentiality throughout the research you will be given a number after completion of the 
interview. This number will be used instead your name when writing your interview 
responses, when analysing your responses and in the final research report. A separate secure 
spreadsheet will be saved to keep note of which number corresponds to which participant. 
This information will be stored on password protected computers and only the researchers 
will have access to this information. Should you want to withdraw your data at any point, 
please provide your number and we will use this secure spreadsheet to identify and withdraw 
your responses. All paper records, including consent forms, debrief forms and interview 
responses, will be stored securely in a locked cabinet, within locked office, and accessed only 
by the researchers. Records will be kept for up to five years. However, there are limits to 
confidentiality within the research. Confidentiality may be broken if illegal activity, 
misconduct, or harm (potential or actual) are disclosed. 
 

10. W                   I    ’                         ? 
 
If you decide to withdraw from the study before four weeks since your interview occurred all 
the information and data collected from you will be destroyed. In order to withdraw from the 
study, contact the researcher with the details listed on this form quoting your personal study 
number. After four weeks have elapsed data analysis will commence and it will no longer be 
possible to withdraw your data.  
 

11. What will happen to the results of the research study? 
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The researcher will use the results to write a research thesis chapter that will contribute 
towards her PhD Psychology by Research.  The final thesis will utilise the interview responses 
and psychological theories to draw conclusions about individuals experience of obtaining, 
using and maintaining powered wheelchairs. The Thesis will be viewed by staff at the 
University of South Wales and will be made available to Invacare and the Welsh Posture and 
Mobility service for their reference. The data may be published (e.g., research conferences, 
academic publications). You cannot be identified in any presentation of the research. 
 

12. Who is organising or sponsoring the research? 
 
This research is being conducted under supervision of Dr. Rachel Taylor and Dr Dan Bowers 
at the University of South Wales. Additionally, this research is being advised by Mike Farrell 
the Managing director of Invacare. This is a KESS II funded project also in receipt of funding 
from Invacare.  
 
 

13. Further information and contact details: 
 
If you have any other questions about this research, please contact the research supervisor:  
 

Dr Rachel Taylor  
Faculty of Life Sciences and Education 
Senior Lecturer in Psychology 
rachel.taylor@southwales.ac.uk 
(01443) 4 82858 
 TRF322 
University of South Wales   
Treforest  
Pontypridd CF37 1DL 
 
Dr Dan Bowers 
Faculty of Life Sciences and Education 
Senior Lecturer in Psychology 
dan.bowers@southwales.ac.uk 
(01443) 4 83637 
 TRF306 
University of South Wales   
Pontypridd 
Rhondda Cynon Taff CF37 1DL 
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If you are unhappy about any aspect of the study, please contact the University of South 
Wales Research Governance Officer:  
 
Jonathan Sinfield, 
Research Governance Officer, 
Research and Innovation Services (RISe) / Gwasanaethau Ymchwil ac Arloesedd, 
Research and Business Development Office / Swyddfa Datblygu Busnes ac Ymchwil, 
University of South Wales / Prifysgol De Cymru. 
Tel: (01443) 484518 

Appendix M: Constructivist Grounded Theory Interview schedules  

 

Design and Distribution Interview schedules 

Introduction  

• I’m here to tal  to yo  abo t the  i   technology and Yo r e perience o  wor ing with 
the LiNX .  

• I’m j st interested in hearing what yo  have to say  I’m not  rom this area and yo ’re the 
expert.  

 

Category  Questions 

Warm up  What is your role?  
How long have you been in your role?  
What is your professional background?  
How did yo  start wor ing……?  

➢ Previous roles 
➢ Journey to get to your current position  

 

Journey and Practical use experience 
 
(generating narrative)  

• Can you tell me a bit about the LiNX 
technology?  

➢ What is your understanding of 
what it does and what it’s  or?  

➢ What do you think of the LiNX?  

• Can you tell about when you first heard 
about the LiNX technology?  

➢ How was this communicated to 
you? By whom? And when?  

➢ What information were you given?  
➢ How would this affect you?  
➢ What did you think of the LiNX at 

this stage?  

• Can you tell me about when you first 
started working with the LiNX?  

➢ What did you have to do?  
➢ How was this communicated to 

you? By whom?  
➢ What did you think about the LiNX 

at this stage?  

• How often do you work with the LiXN now?  
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➢ Which features do you work with?  

• How has your job role changed since the 
LiNX was developed?  
 

 

Exploring the Journey experience: thoughts, 
feelings and preconceptions?  

• How would you describe your experience of 
working with the LiNX technology?  

➢ How did you feel about the LiNX 
when you first heard the concept?  

• How has your opinion of the LiNX 
technology changed over time?  

• How has the LiNX technology impacted 
Invacare?  

• Has the LiNx technology had any impact on 
how you work within Invacare?  

•  

Functionality and development • Are there any aspects of the LiNX 
technology you would change? Why?  

• What aspects of the LiNX technology work 
well?  

• How would changes impact your job role? 

•  What has been the hardest part of working 
with the LiNX technology?  

• How do you think the LiNX technology has 
a  ected…   

➢ your role?  
➢ end users?  
➢ The industry?  

• How does the LiNX compare with other 
controls you have worked with?  
 
 

Conclusion  • Is there any more in ormation yo ’d li e to 
contribute?  

• Do you have questions for me? 

• Do you think there is something I should 
have asked?  

 

 

Prescribers and maintenance group interview schedules  

Start interview  

• Introduce yourself and the project  

• Obtain consent 

•  al  thro gh str ct re o  the interview and what’s going to happen.  

Introduction  

• I’m here to tal  to yo  abo t the  i   technology and Yo r e perience of working with 
the LiNX .  
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• I’m j st interested in hearing what yo  have to say  I’m not  rom this area and yo ’re the 
expert, please forgive me if I say anything out of turn. Feel free to correct me or ask any 
questions.  

• Yo  don’t have to answer any q estions that yo ’re not com ortable answering  

• If any thing is unclear just jump in and ask.  
 

Category  Questions 

Warm up  
 
Bit about you  

 ell me a bit abo t yo rsel   who yo  are and where yo ’re  rom? 
Age location, working life? Interests.  
What is it that you do? What is your official role title?  
What do you do on a day to day basis?  
How long have you been in your role?  
What is your professional background?  
How did you start working in this area?  

➢ Previous roles 
➢ Journey to get to your current position  
➢ Why did you want to work in this area?  

Are you quite interested in technology in general?  
 

Journey and Practical use 
experience 
 
(generating narrative)  
 
Story of what you do with 
the LiNX  

• Can you tell me a bit about the LiNX technology?  
➢ What is your understanding of what it does and what 

it’s  or?  
➢ What do you think of the LiNX?  

• Can you tell about when you first heard about the LiNX 
technology?  

➢ How was this communicated to you? By whom? And 
when?  

➢ What information were you given?  
➢ How would the LiNX controls affect your work?   
➢ What did you think of the LiNX at this stage?  

• Can you tell me about when you first started working with the 
LiNX?  

➢ What did you have to do?  
➢ How was this communicated to you? By whom?  
➢ What did you think about the LiNX at this stage?  

• How often do you work with the LiNX now?  
➢ Which features do you work with?  

• How has your job role changed since the LiNX was developed?  
 

Exploring the Journey 
experience: thoughts, 
feelings and 
preconceptions?  
 
What you think of it?  

• How would you describe your experience of working with the 
LiNX technology?  

➢ How did you feel about the LiNX when you first heard 
the concept?  

 
Thoughts for other stakeholders:  
 

• How has the LiNX technology impacted Invacare do you think?  

• Has the LiNx technology had any impact on how you think 
about Invacare?  

• As a clinician what do you think about the LiNX controls?  

• How do you think the LiNX affects people using it?  



LINX TECHNOLOGY ENGAGEMENT                                                                                        511 

 

 

• Do you  

• Do you think people using powered mobility know much about 
the controls they are using?  

• How much do people get involved in the decision of what 
controls they get?  

•  

Functionality and 
development 
 
Specific features and 
changes.  

• There are quite a few new features of the linx from the app to 
the new programming interface.  

• Are there any aspects of the LiNX technology you would 
change? Why?  

• What aspects of the LiNX technology work well?  

• How would changes impact your job role? 

•  What has been the hardest part of working with the LiNX 
technology?  

• What do you feel is good about the LiNX technology?  

• For your role?  

• For end users?  

• For other clinicians?  
 

Conclusion  • Is there anything thing else yo ’d li e to say?  

• Do you have questions for me? 

• Do you think there is something I should have asked?  
 

 

End user interview schedules  

Introduction  

• I’m here to tal  to yo  abo t the  i   technology and yo r e perience  sing a  i   
powered wheelchair with the LiNX .  

• I’m j st interested in hearing what yo  have to say  I’m not  rom this area and yo ’re the 
expert.  

 

Category  Questions 

Warm up  • Can you tell me a bit about yourself?  

• Can we discuss your disability? (what word 
would you like me to use?) 

• How long have you been using a powered 
wheelchair?   

• Have you had many powered wheelchairs? 
(which ones) 

• How did you find using them?  

• How long have you been using the LiNX 
technology?  

• How much experience have you had with 
the LiNX controls?  

• What do you know about the Assistive 
Technology Assistive Technology Assistive 
Technology industry?   
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• What do you think of the Assistive 
Technology Assistive Technology Assistive 
Technology industry?  

➢ Motives 
➢ How it works  

• How involved are you with looking for 
Assistive Technology Assistive Technology 
Assistive Technology advancements?  

• Would you consider yourself good at using 
an adapting to technology?  

 
 

Journey and Practical use experience 
 
(generating narrative)  

• Can you tell me a bit about the LiNX 
technology?  

➢ What is your understanding of 
what it does and what it’s  or?  

➢ What do you think of the LiNX?  

• Can you tell about when you first heard 
about the LiNX technology?  

➢ How was this communicated to 
you? By whom? And when?  

➢ What information were you given?  
o How did you obtain that 

information?  
➢ How would this affect you?  
➢ What did you think of the LiNX at 

this stage?  

• Can you tell me how you first acquired the 
LiNX controls technology?  

o Who was involved?  
o What did they do?  
o How much input did you have?  
o What information were you given?  

 

• Can you tell me about when you first 
started using the LiNX?  

➢ What was the process?  
➢ What did you have to do to start 

using it?  
➢ What did you think about the LiNX 

at this stage?  
➢  
➢ Which features do you use?  
➢ How did you obtain those features?  
➢ Why did you obtain those features? 
➢ How much input did you have into 

the features you received?   
 

 

Exploring the Journey experience: thoughts, 
feelings and preconceptions?  

• How would you describe your experience of 
using the LiNX technology?  
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➢ How did you feel about the LiNX 
when you first heard the concept?  

• How has your opinion of the LiNX 
technology changed over time?  
  

• Has the LiNx technology had any impact on 
how you live your life?  
 

Functionality and development • Are there any aspects of the LiNX 
technology you would change? Why?  

• What aspects of the LiNX technology work 
well?  

• How does the LiNX compare to other 
systems and wheelchairs?  

• What do you feel is good about the LiNX 
technology?  

• For other end users?  

• For clinicians?  
 

Conclusion  • Is there anything else yo ’d li e to say?  

• Do you have questions for me? 

• Do you think there is something I should 
have asked?  
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Appendix N: Constructivist Grounded Theory Debrief Forms 

 

 

 

 

 DEBRIEF FORM 

 

 

Investigating the efficacy of a New Technology for Powered Wheelchairs 

Firstly, thank you for your time and participation in this study your input is greatly 
appreciated.  

Invacare are a manufacturer and distributor of non-acute medical equipment including 
wheelchairs, mobility scooters, walkers, pressure care and positioning, as well as respiratory 
products.  Invacare have recently launched a new control system for powered wheelchairs 
called the LiNX Control System. Eventually, all other forms of powered wheelchair controller 
will be phased out of Invacare production and the LiNX technology will be the only controller 
type provided on their powered wheelchair range. Invacare have invested in the research and 
development of the LiNX controller technology therefore, discovering end user, clinician and 
staff perceptions and experience of engaging with the technology will benefit Invacare and 
further knowledge of Assistive Technology Assistive Technology Assistive Technology 
engagement and acceptance. 

This research project is a KESS II Project funded project, with sponsoring from Invacare. The 
current study was designed to bridge the knowledge gap and apply current psychological 
theories to  nderstand end  ser’s, clinician and Invacare staff engagement with the LiNX 
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technology. Additionally, it is hoped that environmental and physical barriers and facilitating 
factors of end user engagement with the LiNX technology will also be identified to inform best 
practice.  

 The aim of the research is to generate a collection of personal accounts to build a depth of 
evidence that can be used to support and improve stakeholder engagement and satisfaction 
with the LiNX technology and powered wheelchairs generally.  

The eventual write up of this research will form part of a student PhD thesis. The findings and 
conclusions will be distributed to Invacare and internally shared with Supervisors and 
examiners within the University of South Wales.  

Should you wish to see a report of the findings please contact the researchers. Likewise, if 
you have any further questions or wish to withdraw your data from the study, please get in 
touch.  As a reminder, your transcript will be sent to you as soon as possible after your 
interview and you have the opportunity to amend or withdraw any information.  Additionally 
you have up until four weeks after the completion of your interview to contact the researcher 
if you wish to withdraw your data.   In this case please contact Lucy Fishleigh on 
lucy.fishleigh@southwales.ac.uk  

If you have any questions about Invacare and their services, please contact the organisations 
directly. If you have any concerns or complaints regarding this study, you can contact the 
University of South Wales Governance officer. Contact details are below. 

 

Contact details:  

If you have any other questions about this research, please contact the research supervisor:  

Dr Rachel Taylor  

Faculty of Life Sciences and Education 

Senior Lecturer in Psychology 

rachel.taylor@southwales.ac.uk 

(01443) 4 82858 

 TRF322 

University of South Wales   

Treforest  

Pontypridd CF37 1DL 

Dr Dan Bowers 

Faculty of Life Sciences and Education 

Senior Lecturer in Psychology 

dan.bowers@southwales.ac.uk 

(01443) 4 83637 

 TRF306 

University of South Wales   

Pontypridd 

Rhondda Cynon Taff CF37 1DL 

mailto:lucy.fishleigh@southwales.ac.uk
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If you are unhappy about any aspect of the study, please contact the University of South 

Wales Research Governance Officer:  

Jonathan Sinfield, 

Research Governance Officer, 

Research and Innovation Services (RISe) / Gwasanaethau Ymchwil ac Arloesedd, 

Research and Business Development Office / Swyddfa Datblygu Busnes ac Ymchwil, 

University of South Wales / Prifysgol De Cymru. 

Tel: (01443) 484518 
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Appendix O: Constructivist Grounded Theory Example Interview Notes 

 

 

These images show example notes that were taken during interviews for the constructivist grounded 

theory. 
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 What did you think about the LiNX at this stage? 

Which features do you use? 
How did you obtain those features? 
Why did you obtain those features? 
How much input did you have into the features you 

received? 
What are the maintence procedures? What information 
are you given about care of your chair? 

Exploring the Journey 

experience: 

thoughts, feelings 

and preconceptions? 

 

 How would you describe your experience of using the LiNX 

technology? 

How did you feel about the LiNX when you first 

heard the concept? 
How do you feel towards your wheelchair? 
How important are the controls? 

How has your opinion of the LiNX technology or you wheelchair 
changed in any way? 

Has the LiNx controls technology had any impact on how you 
live your life? 

 Functionality and 
development 

Are there any aspects of the LiNX technology you would 
change? Why? 

e How does the LiN)( and your current wheelchair compare to other 

systems and wheelchairs? 
How do you feel the Lin)( controls affects other people who use 
the technology or people in the Assistive Technology Assistive 

Technology Assistive Technology industry? 
0 

Conclusion Is there anything else you'd like to say? 
Do you have questions for me? 
Do you think there is something I should have asked? 
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Appendix P:  Example Reflective Diary Extracts 

This Appendix shows example analytic reflective diary extracts. The diary was kept to record analytic 

throughout the analysis process. Here the first few pages are presented.  
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c ^ 心 ?  80 
  ” ー フ



LINX TECHNOLOGY ENGAGEMENT                                                                                        526 

 

 

  



LINX TECHNOLOGY ENGAGEMENT                                                                                        527 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LINX TECHNOLOGY ENGAGEMENT                                                                                        528 

 

 



LINX TECHNOLOGY ENGAGEMENT                                                                                        529 

 

 

 



LINX TECHNOLOGY ENGAGEMENT                                                                                        530 

 

 

  



LINX TECHNOLOGY ENGAGEMENT                                                                                        531 

 

 

  



LINX TECHNOLOGY ENGAGEMENT                                                                                        532 

 

 

 

 

 

 

 

 

 

 

 

 



LINX TECHNOLOGY ENGAGEMENT                                                                                        533 

 

 

Appendix Q: Constructivist Grounded Theory drafted models 

  

Items in this Appendix show how models were drafted and edited to reflect the constructs’ 

themes and codes that emerged from the data.  
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Appendix R: Covid Three-month Plan Example 

 

Risk factor identified:  

• Project in live data collection phase  

 

RISK FACTOR ILLNESS DATA LAB NHS 
HARD 
WARE 

STAKE 
HOLDERS 

LARGE 
ENTITY 

START 
DATE* 

Lucy Fishleigh  
2105 
Investigating the 
efficacy of a new 
technology for 
powered wheelchairs.  
Company partner: 
Invacare Y Y N N N N N 01/01/2019 

  
 

  

Three-month plan: March-June 2020 

Deadline colour codes:  

dddd Behind schedule  

dddd On track  

dddd Currently not achievable  

 

Mont
h  

Milestones   Tasks   Deadlines   Affected by 
COVID-19 

Action for COVID-
19 

Marc
h  

Editing 
Evocative 
Autoethnogra
phy based on 
supervisor 
feedback.  
Continued 
participant 
recruitment 
for Staff 
members, 
occupational 
therapists and 
ends users of 
LiNX 
technology.  
Continued 
conducting of 
interviews for 
 harmaz’s 

• Continued 
researcher 
reflection.  

• Continued 
recruitmen
t for all 
participant 
groups.  

• Continued 
conducting 
interviews 
with 
participant 
groups.  

• Continued 
transcriptio
n of 
interviews.  

• Continued 
initial 

• Need to have 
completed 
two 
interviews by 
this point 
across two 
participant 
groups.  

• 20th March 
Resubmission 
of edited 
evocative 
autoethnogra
phy chapter.  

• External 
meeting with 
industry 
partner.  

• Naidex 
cancellati
on  

• Ethics 
review 
possible 
delayed 

• Interview
s 
conducte
d online 
not face 
to face.  

• Supervisi
on 
meetings 
distanced
.  

• Monthly 
review 

• Continue 
written work.  

• Liaise with 
Invacare to 
come up with 
progress 
strategy for 
staff skype 
interviews.  

• Book online 
training to 
continue 
professional 
development.  

• Progress with 
as much 
written work 
as possible 
and 
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constructivist 
grounded 
theory.  
Continued 
Analysis of 
interviews 
according to 
 harmaz’s 
(2010) 
constructivist 
grounded 
theory.  
 

analysis of 
interviews.  

• Begin 
drafting 
methods 
section for 
 harmaz’s 
constructiv
ist 
grounded 
theory.   

suspende
d.  

• Interview
s more 
challengi
ng to 
organise 
with staff 
and 
clinicians.  

• Trade 
shadowin
g 
postpone
d.  

document 
changes.  

• Continue 
recruitment 
for online 
interviews. 
Skype record 
and 
transcribe.  
 

April  Have 
conducted 
and 
transcribed 
four 
participant 
interviews.  
Begun analysis 
on all 
interviews 
according to 
Charmaz 2010 
constructivist 
grounded 
theory. 
Methodology 
chapter 
drafted and 
submitted for 
supervisor 
review.  

• Participant 
recruitmen
t of all 
participant 
groups 
ongoing.  

• Conducting 
analysis for 
all 
participant 
groups on 
going.  

• Transcribin
g for all 
participant 
groups on 
going.  

• Analysis of 
interviews 
ongoing.  

• Writing of 
Methods 
section for 
supervisor 
review.  
 

• 30th 
Submission 
of methods 
chapter in 
constructivist 
grounded 
theory 
submission 
for review.  

• 25th April 
Conducted 
and 
transcribed 
four 
participant 
interviews for 
 harmaz’s 
constructivist 
grounded 
theory.  

• Dependin
g on how 
many 
interview
s are able 
to be 
conducte
d with 
staff 
members
. 
Recruitm
ent can 
be 
pushed 
for end 
users. 
Clinicians 
maybe 
otherwis
e 
occupied 
in the 
pandemi
c.  
 

• Continue 
written work: 
methods 
section, 
evocative 
autoethnogra
phy and 
systematic 
review.  

• Continue 
recruitment 
for all 
participants 
groups.  

• Continue 
conducting 
interviews 
over skype for 
all participant 
groups.  

• Document 
and reflect on 
any changes 
to working 
pattern and 
deadlines.  
 

May  Have 
conducted 
and 
transcribed six 
participant 
interviews 
from various 
participant 
groups. 

• Planning 
for 
conference
s and 
preparatio
n of 
necessary 
materials.  

• Initial 
formulation 
of theory for 
constructivist 
grounded 
theory 22nd 
May.  

• Six interviews 
conducted, 

• Planning 
for 
conferen
ces 
suspende
d.  

• Recruitm
ent still 

• Continue with 
drafts of 
systematic 
review second 
draft and 
evocative 
autoethnogra
phy.  
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Ongoing 
transcribing 
and analyses 
to be 
conducted.  

• Recruitme
nt for all 
participant 
groups on 
going.  

• Ongoing 
interviews 
being 
conducted 
for 
constructiv
ist 
grounded 
theory.  

• Ongoing 
transcriptio
n and 
analysis of 
data.  

• Start 
formulatin
g model 
once six 
interviews 
have been 
conducted, 
transcribed 
and 
analysed.  

• Start 
literature 
review for 
project.  

• Editing of 
Methodolo
gy chapter 
for 
redrafting.  

• Organise 
occasion to 
disseminat
e work to 
company.  
 

transcribed 
and analysed.  

• Documents 
for 
conferences 
prepared and 
submitted.  

• Methodology 
chapter 
resubmitted 
for supervisor 
review 30th 
May.  

online 
based.  

• Online 
interview
s 
conducte
d.  

• Plan for 
reduced 
no of 
participa
nts.  

• Continue 
methods 
redrafting 
inline with 
deadlines.  

• Start 
literature 
review In line 
with deadline.  

• Continue 
recruitment.  

• Online 
professional 
development 
courses.  

• Reflect and 
document 
changes and 
progress.  

June  Attendance of 
summer 2020 
conferences 
for evocative 
autoethnogra
phy of 

• Disseminat
ion of 
research to 
wider 
academic 
groups.  

• Seven 
interviews to 
be 
conducted, 
transcribed 
and analysed 

• Summer 
conferen
ces 
delayed 
or 
postpone
d.  

• Continue 
writing as 
much as 
possible while 
campus is 
closed.  
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wheelchair 
experience. 
Conducted 
and 
transcribed 
seven 
interviews for 
constructivist 
grounded 
theory.  
Further 
dissemination 
of work so far 
to the 
company at 
six-month 
intervals.  

• Ongoing 
recruitmen
t of all 
participant 
groups.  

• On going 
interviews 
being 
conducted, 
transcribed 
and 
analysed.  

• Continuati
on of 
literature 
review.  

• Continue 
formulatin
g 
constructiv
ist 
grounded 
theory 
model.  

• Finalisation 
of 
documents 
for 
company 
disseminati
on.  
 

by this point: 
30th June.  

• 30th June 
finalised 
methodology
.  

• Disseminatio
n to company 
partner of 
work 
completed 
and external 
meeting with 
industry 
partner 
organised.  
 

• Paper 
submissi
ons 
maybe 
delayed.  

• Data 
collection 
may be 
behind 
schedule.  

• Company 
meeting 
maybe 
cancelled
.  
 

• Continue 
online 
recruitment 
and data 
collection.  

• Continue 
online 
personal 
development 
training 
courses.  

 

Key points: March- June 2020 

Resources impacted Risks to be mediated Solutions 

• Access to library: 
books, support, 
training.  

• Access to face to face 
interviews with 
participants 

• Access to face to face 
meetings with 
colleagues and 
supervisors.  

• Access to printing 
facilities at university  

• Access to training 
events  

• Spreading disease 
among colleagues and 
participants.  

• Getting sick  

• Delaying work  

• Unproductive working 
pattern  

• Unsafe sustained 
working environment 
e.g posture.  

• Use online resources  

• Use skype and 
Microsoft teams to 
communicate with 
colleagues and 
participants.  

• Make weekly planners 
to schedule work. 

• Ensure there is a quiet 
and supported working 
area at home.  

• Document and reflect 
any changes to work 
pattern.  
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• Access to conferences 

• Interruption to 
regular routine 

 

• Keep up to date 
reflections.  

• Work from home 
where possible and 
limit face to face 
contact. Adhere to 
social distancing.  

 

    

March-June lockdown reflection of project progress and PGR student experience.  

Resources  Risks  Viable solutions  Project progress and delays 

• Access to staff 
(including 
supervisors, 
Kess staff, 
other PhD 
students and 
graduate 
office) has 
been 
conducted via 
online 
methods only 
including 
email, teams, 
skype for 
business, social 
media and 
zoom. While 
still enabling a 
line of 
communicatio
n this has 
required a 
change of 
working 
attitude and 
working 
patterns to 
simulate a 
productive 
working 
environment. 
For instance, 
turning off 
email 
notifications 
and certain 
social media 
notifications 

• Several 
potential 
problems 
have 
occurred 
during 
lockdown 
that could 
have caused 
a delay to 
the project 
including 
lack of 
access to 
printing, 
access to 
participants 
and access 
to a fully 
functioning 
laptop. With 
supervisory 
help, 
potential 
problems 
have been 
addressed 
through 
calm 
discussion 
and action. 
A new 
meeting 
agenda 
system has 
been 
developed 
to better 
document 

• Online meetings are 
proving effective.  

o Teams 
supervisor 
meetings are 
working well. 
Naturally, face 
to face 
communicatio
n would be 
preferred but 
meetings are 
regularly 
occurring, are 
productive 
and set clear 
goals.  

o Communicati
on with non 
project 
related work 
has also 
shifted to 
zoom 
meetings. 
These 
meetings 
have also 
been 
productive 
and kept 
progress 
moving if 
slightly slower 
than usual.  

o Training 
online has 
been effective 

✓ 11 Invacare staff 
interviews conducted 
March-June.  

✓ 11 staff interviews 
transcribed.  

✓ Ongoing analysis of 
data in accordance with 
grounded theory 
practice.  

✓ Updating interview 
guidelines in 
accordance with 
grounded theory 
practice.  

✓ Access to kess funding 
and project resources 
ongoing.  

✓ Ongoing online training  
✓ Ongoing contact with 

graduate office for 
training opportunities 
and resources.  

✓ Continued completion 
of PDSA log and CV 
updates.  

✓ Engagement with social 
media for research 
publicity purposes and 
participant 
recruitment.  
 

• Delays to writing work:  
o Systematic 

review  
o Evocative 

autoethnograp
hy  
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out of working 
hours to set 
clear working 
patterns. 
Sticking to set 
“wor ing 
areas” and 
working times 
around the 
house to 
implement a 
routine. 
Making sure 
my working 
area is 
professional 
and 
presentable 
for working 
calls. Learning 
how to 
communicate 
effectively 
over skype and 
zoom. My only 
concern is lack 
of contact with 
industry 
supervisor. 
However, 
given the 
current global 
climate, 
Invacare’s 
workload has 
increased 
therefore lack 
of contact is 
understandabl
e. There has 
been 
continued 
communicatio
n with other 
Invacare staff, 
therefore 
communicatio
n with industry 
partner is 
ongoing.  

meeting 
aims and 
actions, this 
has ensured 
issues have 
been 
addressed 
efficiently 
and 
effectively 
during 
lockdown.   

• Home 
distractions 
are 
challenging 
to avoid but 
setting clear 
working 
times and 
creating 
workable 
spaces has 
helped to 
cement a 
new routine. 
Also, being 
free of 
commuting 
times and 
other life 
commitment
s has freed 
up time to 
focus on 
project 
related 
work.  

and 
beneficial.  

o Networking 
online via 
social media 
has proven 
effective and 
beneficial for 
both publicity 
of the project 
and 
participant 
recruitment 
opportunities.  

o Communicati
ng with other 
KESS students 
online has 
proven 
motivating 
and useful.  

• Risk of contracting 
Covid-19 or spreading 
Covid-19 has been 
mitigated by adhering 
to Welsh government 
and University advice 
and measures.  

• Scheduling working 
hours and committing 
to writing reflections 
has helped to develop 
a productive working 
pattern. I do worry 
about my efficiency 
and whether the rate 
of work and level of 
work is equal to what 
I should be producing. 
However, I feel like 
progress is being 
made.  
 

o Completion of 
methods 
section  

o (effort has 
been 
redirected into 
interviewing for 
project) 

• Some events cancelled 
indefinitely.  

• Variable motivation on 
occasion. Strategies to 
tackle this have been 
developed; to do lists,  
breaking down larger 
tasks into smaller more 
manageable tasks, 
regular timed breaks, 
short walks and 
exercise.  

• Personal laptop has 
been unpredictable.  
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• Access to 
physical 
resources such 
as finance, 
books and 
technology has 
continued. 
Kess office, 
faculty 
members and 
supervisors 
have been very 
accommodatin
g and efficient 
when 
responding to 
queries. I have 
purchased 
from my 
budget books, 
a printer, 
printer ink and 
am in the 
process of 
obtaining a 
laptop during 
lockdown.  

• As a PGR 
student, I have 
found Kess 
updates and 
USW action 
updates  
reassuring. 
Time sheet 
instructions 
and my 
options at the 
time of 
lockdown were 
made clear. 
Financial and 
project 
stability has 
enabled me to 
remain calm 
and relatively 
focused in this 
time.  

• Online training 
has continued 
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with external 
companies, 
BPS and 
graduate 
school. PDSA 
log has 
therefore not 
fallen behind 
and has been 
kept updated.  

• Inevitably 
there has been 
a lack of face 
to face 
networking 
due to 
cancellation of 
events but 
efforts have 
been made to 
redirect 
networking 
skills into 
social media 
Ie. Twitter, 
research gate, 
linked in and 
facebook.  

 

Three month plan: July-September 2020 

Month  Milestones  Tasks  Deadlines  Affected by 
Covid-19 

Action for 
Covid-19 

July Possible 
Attendance 
at summer 
conferences 
2020 to 
present 
evocative 
autoethnogra
phy of 
wheelchair 
experience.  
Conducted, 
transcribed 
and analysed 
eight 
interviews 
with the 
emergence 

• Disseminatio
n of research 
to wider 
academic 
and industry 
groups.  

• Ongoing 
recruitment 
of all 
participant 
groups.  

• Ongoing 
interviews 
being 
conducted, 
transcribed 
and 
analysed.  

• continued 
interviews 
being 
conducted, 
transcribed 
and 
analysed. 
Aim to 
conduct 
more 
interviews 
with 
clinicians and 
end users 
(hard to 
reach 
participant 

• Interview
s will be 
conducte
d online 
indefinitel
y. 
Interview
s will 
involve 
access to 
occupatio
nal 
therapists 
across the 
country 
and 
potentiall
y 

• Continue 
online 
dissemina
tion and 
online 
interviews 
and 
online 
participan
t 
recruitme
nt. This 
has 
proved 
effective 
in three 
month 
period 
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of a 
comprehensi
ve model for 
constructivist 
grounded 
theory.  

• Continue 
formulating 
constructivist 
grounded 
theory 
model.  

• Continued 
engagement 
with relevant 
literature.  

• Thinking of 
academic 
and industry 
recommenda
tions for 
VIVA.  
 
 

groups). 25th 
July 2020 

• Continue 
grounded 
theory and 
analysis.  

• Writing 
needs to 
progress:  

• Evocative 
autoethnogr
aphy. 
DEADLINE: 
06/07/2020 

• Graduate 
school 
presentation 
date: 14th 
July 2020.   

vulnerabl
e 
wheelchai
r users. 
Therefore
, limiting 
risk and 
conductin
g online 
interview
s is 
preferabl
e.  

• Abstract 
for PGR 
presentat
ion 
submitte
d so 
dissemina
tion of 
project 
can 
continue.  
 

March-
June.  

• Continue 
developm
ent of 
grounded 
theory 
analysis.  

• If 
interview 
progress 
stalls-
writing 
needs to 
be 
priority.  

• Keep 
continuou
s 
reflection
s and 
detailed 
schedules 
to 
facilitate 
home 
working.  

• Be 
proactive 
in online 
training 
and 
professio
nal 
developm
ent 
opportuni
ties.  

• Stay 
abreast of 
university
, local and 
regional 
Covis-19 
response 
updates.  
 

August  conducted 
nine 
interviews 
for the 

• Catch up 
month with 
any 
outstanding 

• continued 
interviews 
being 
conducted, 

• Continue 
to employ 
home 
working 

• Review of 
all work 
competed 
to date. 
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constructivist 
grounded 
theory. All 
staff 
interviewed, 
recruiting 
LiNX users 
primary 
focus.  

work 
completed.  

• Ongoing 
recruitment 
of all 
participant 
groups.  

• Ongoing 
interviews 
being 
conducted, 
transcribed 
and 
analysed.  

• Continue 
formulating 
constructivist 
grounded 
theory 
model.  

• Preparation 
of materials 
for company 
disseminatio
n.  

• Continuous 
engagement 
with relevant 
literature.  
 

transcribed 
and 
analysed. 
Aim to 
conduct 
more 
interviews 
with 
clinicians and 
end users.   

• 14 
interviews 
conducted 
31st August 
2020.  

• Continue 
grounded 
theory and 
analysis and 
development 
of theory. 

• Focus on 
writing 
research for 
publication. 
 

strategies 
and 
document 
and 
potential 
problems 
due to 
home 
working 
or Covid-
19 
restrictio
ns.  

Refine 
and 
improve 
to 
cohesive 
body of 
work.  

• Writing 
for 
publicatio
n focus.  

• Continued 
online 
recruitme
nt and 
online 
interviews 
conducte
d for 
grounded 
theory. 

• Continuo
us 
grounded 
theory 
analysis.  

• Continuo
usly 
monitor 
and 
reflect on 
situation 
and 
progress.  

Septem
ber 

Continual 
recruitment 
and data 
collection for 
constructivist 
grounded 
theory.  
Ten 
interviews 
conducted, 
transcribed 
and analysed.  
Focus on 
LiNX user 
recruitment 
and OT 
recruitment. 

• Prepare 
documents 
for meeting 
with 
company 
partner. 

• Ongoing 
recruitment 
of all 
participant 
groups.  

• Ongoing 
interviews 
being 
conducted, 
transcribed 

• Continued 
interviews 
being 
conducted, 
transcribed 
and 
analysed. 
Aim to 
conduct 
more 
interviews 
with 
clinicians and 
end users 
(hard to 
reach 

• Meeting 
with 
company 
partner 
may or 
may no 
be 
delayed. 
Will 
respond 
to 
company 
partners 
ongoing 
Covid-19 
response.  
 

• Continue 
writing as 
much as 
possible 
while 
campus is 
closed.  

• Continued 
online 
recruitme
nt and 
online 
interviews 
conducte
d for 
grounded 
theory.  
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Three 
months of 
data 
collection 
remaining.  

and 
analysed.  

• Editing and 
refining of 
literature 
review. 
Continual 
additions 
made.  

• Continue 
formulating 
constructivist 
grounded 
theory 
model.  
 

participant 
groups).  

• 18 
interviews 
conducted. 
28th 
September 
2020.  

• Continue 
grounded 
theory and 
analysis. 
Meeting with 
company 
partner 
organised.  

• Continual re-
imagining of 
constructivis
t grounded 
theory 
model.  

• Continual 
editing and 
updating of 
submitted 
written 
work.  

 

• Analysis 
ongoing 
for 
grounded 
theory. 
Data 
saturation 
reviewing.  

• Continue 
online 
personal 
developm
ent 
training 
courses. 

• Keep 
continuou
s 
reflection
s and 
detailed 
schedules 
to 
facilitate 
home 
working.  

• Be 
proactive 
in online 
training 
and 
professio
nal 
developm
ent 
opportuni
ties.  

• Stay 
abreast of 
university
, local and 
regional 
Covis-19 
response 
updates.  
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Appendix S: Project Dissemination and Impact Log 

 

What happened  Consequences  

Input into Invahome study:  

• No lone working  

• Psychological perspectives  

• Writing section for final report  

• Conducted interviews  

While assisting on a research project with 
Invacare to better understand their home 
users I had some valuable contributions. This 
involved creating a poster to present that 
demonstrated the psychological perspectives 
of livening in later life. From that poster I was 
then asked by Hannes Felber (innovation and 
business design coach) to write a section for 
the final report which was presented to the 
board of Invacare and was the end result for 
the living in later life posters. I also suggested 
that there were more stringent researcher 
safety regulation such as no one working and 
conducting interviews in pairs. This was both a 
safety precaution and a valuable development 
in the research method.  
I also conducted four of the interviews for the 
living in later life study, designed the posters 
and presented them to the research team.  

Rubicon Dance  

• Continued contribution to weekly 
dance session with individuals with 
high support needs.  

Using observation and informal interviews 
with carers and service users I assist the dance 
practitioner in monitoring progression, 
interaction, social connection and engagement 
within the dance sessions. My observations 
and contributions then help shape the lesson 
plans of the dance sessions over the course of 
the term.  
 

Care area study input  

• Conducted interviews  

• Contributed carer perceptions  

• Gave feedback for a more planned 
research design and procedure 

I assisted on a study investigating  new 
product as part of the invahome ethos. The 
product was  new patient lifter. I was called in 
to assist with conducting interviews and 
recording interviews as I had experience with 
this. I conducted 11 interviews with carers in 
total. As a previous carer I also contributed by 
own insights into the product design and 
quiried the connectivity of the device and 
what it could offer. I stressed the importance 
of inclusive and person centred care when 
designing how these products will function as 
well as safe principles of manual handing.  
After the resaerch had concluded I offered 
feedback to Lisa Cook (Lifestyle marketing 
manager) about the design and procedure 
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implement and how this could have been 
maximised. For instance, there were two many 
men observing the use of the technology, 
leading questions were drafted into the 
interview and more carers should have been 
interviewed that were actually working with 
their target population in home care.  

Health psychology conference poster  

• Disseminating research in academic 
circles  

Attending the health psychology conference 
gave me the opportunity to disseminate my 
systematic review conclusions and discuss my 
broader research with academics in the field.  

PMG poster presentation  

• Disseminating research in trade 
circles.  

Attending PMG gave me the opportunity to 
disseminate the systematic review findings 
and discuss the wider research project with 
trade professionals. This event also enabled 
me to offer feed back on invacares presence 
and publicity in comparison to competitors.  

Wheelchair experience day  

• Engagement with the company  

• LiNX feedback about technology  

• Showing invacare outcomes of applied 
research with their technology.  

Wheelchair experience day enabled me to 
experience what it was like to use the LiNX 
technology for a sustained period of time in an 
ecological setting. During the course of this 
process I had some issues with the technology 
regarding the speed, displays and power 
display which I fed back to the company and 
has been conveyed to the development team. 
Additionally, there were benefits for Invacare 
for seeing a individual using this technology for 
the first time.  

Disability sports wales event  

• Disseminating wiser research to 
industry and healthcare circles.  

• Potential for Invacare reported  

The disability sports wales event gave me the 
opportunity to discuss my research amongst 
industry healthcare professionals and also 
convey to Invacare the importance of 
community events and how their presence 
their could be of benefit to the company and 
service users.  

Community engagement idea:  

•  

I discussed the idea of greater community 
engagement for Invacare as it would give then 
easier access to research participants, be of 
benefit to the service users, be good for 
marketing and publicity as well as trialling 
equipment. Likewise this would cut cost on 
recruitment costs and spread awareness of 
Invacare services.  
I told this idea to Hannes feleber and chris 
fowler.  

Yorkshire dance ageless festival  Had the opportunity to participate on a 
discussion panel about qualitative research 
methods and dance and ageing. Panel 
discussed the future of research in this area. I 
contributed by describing my masters research 



LINX TECHNOLOGY ENGAGEMENT                                                                                        556 

 

 

thesis using Interpretive Phenomenological 
Analysis and what could be taken from that. 
Also took part in workhops and lectures on the 
subject of dance and ageing.  

Clematis Sprint with Invacare  U.K lead on a  European research sprint 
looking at seating solutions. The sprint lasted 
12 weeks and involved conducting five 
interviews with service users across the south 
west of England. The second stage of the 
sprint then involved creating a product/service 
prototype and then validating this idea. At the 
end of the sprint the results were presented to 
the European heads of Invacare. We secured 
investment to further validate key 
assumptions behind the idea.  
 

Rubicon bus journey journal  Since regularly travelling on public transport 
with Amy-claire Davies to and from Rubicon 
Dance and encountering a number of 
accessibility issues we have decided to keep a 
bus journey journal to record our experiences 
and feed them back to the bus company to 
hopefully make some changes.  
 

Gender equality seminar  Attended a three week seminar in Cardiff to 
improve gender equality and make it a 
relevant topic. The event was organised by the 
British council. I helped to co-ordinate and 
invite people from different fields of work to 
maximise the impact of the discussion across 
different sectors.  
 

Rubicon Dance Training Day Presented a lecture series on dance 
practitioner engaging with applied 
psychological researchers and engaging in 
research. Aim to break perception of 
researchers as information voyeurs and 
removed observers.  
 

USW Post Graduate Research Presentations  Presented findings of grounded theory to 
faculty members at USW.  

BPS Social Psychology Conference 2021 Presented autoethnography as researcher 
bracketing experience and applied learning 
experience.  
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