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	Summary

AIMS & OBJECTIVES

This research project aimed to understand the ways in which disabled people interact with advanced technology and use it to achieve independent living in their homes. The stated aims were To critically appraise the extent to which advanced technologies usefully assist the lifestyles of disabled people; to explore the possibilities, limitations and challenges experienced by disabled people in using advanced technology to support independent living; to understand the capacities of technology to cater for individual choice requirements and explore the limitations to flexibility and to examine instances of technology abandonment and explore reasons for its failure.

A number of methods were used to gather the data. These were:

1. In-depth interviews with 46 disabled people in their own homes, focussing on their use of various kinds of technologies; issues in usage and their idea for future inventions.
2. Systematic literature review of previous research in this field.
3. ‘User Clubs’ (10) – informal sessions with a rolling membership, in which disabled people explored the various issues that arose in using new technologies.
4. Focus Groups (4) conducted in day care and employment assistance settings, in which disabled people delineated their access requirements for technologies to support independent living.

5. User Innovation Day (1) in which disabled people met with designers, engineers, manufacturers and vendors of both specialist and mainstream produces, designed to enhance independence.

Disabled people participating in the project were drawn from all impairment groups; cognitive/ intellectual; physical; sensory impairment and mental health.

MAIN RESEARCH RESULTS

Disabled people in general wish to see devices that are uncomplicated to use and that do not require comprehension of extensive instructions. Training is a major issue; most disabled people did not have access to desired one-to-one training that is necessary for full mastery. The ‘buy often and cheaply’ culture that pertains to mainstream devices such as mobile phones in high street shops, excludes disabled people and does not cater for specific requirements for extra training in usage. Mobile telephones and the fashion for ever smaller devices, was criticised. Some respondents had been able to use mobiles when they were first on the market (large models) but had been successively excluded through this trend. Button size is a particular issue, as is the size of the screen, particularly for users with visual impairment. As mobiles have become more complex, they have become more confusing for many disabled people.
The mainstream market in general was criticised for ignoring the requirements of disabled people or making ‘token’ efforts. The specialist ‘disability product’ market was criticised for adding high mark-up to products. Affordability of all technologies was a major issue.  

The respondents valued computers and used them extensively for leisure, friendship, study and employment. The computer occupies a central place in the homes of many disabled people in ensuring access to not only these features, but the more critical ones of environmental controls (heating, door opening, linking to telephones etc). These issues of dependability and reliability were critical for respondents. 
SIGNIFICANT ACADEMIC ACHIEVEMENTS

Conference presentations were made in 2007 at the Nordic Network on Disability Research, in Gothenburg, Sweden; 35th American Public Health Association Annual Meeting, Washington DC, USA; the National Rehabilitation Hospital, Washington DC, USA and the University of Dundee, Space and Place Lecture Series (School of Design) and in 2008, at the International Disability Studies Conference 2008, Lancaster University, England, and the Recent Advances in Assistive Technology and Engineering Conference, Coventry, UK.
DISSEMINATION ACTIVITIES

Press interest in the project has been considerable. A project launch event in 2006 resulted in pieces on the project in all the major local newspapers and an interview on BBC Radio Scotland.  
The User Innovation Day (2008) was also covered by the press (Courier and Design Week) and TV (North Tonight on Scottish TV News). The event was attended by disabled people from many areas of the UK, as well as voluntary organisations and representatives from 8 mainstream and specialist providers of advanced technological equipment for the home. A video was made from the User Innovation Day that included participation from service users, designers, engineers and service providers as well as product manufacturers. Highlights are available on the World Wide Web (www.idris.ac.uk). A report from the User Innovation Day was sent to all 11 participating Universities in the (Europe-wide) Interdisciplinary Disability Research Institute.

To date, two refereed journal articles has been prepared and submitted to Qualitative Health Research journal entitled ‘A qualitative analysis of disabled people’s perceptions of advanced assistive technology provision in the UK’ and another entitled ‘The use, role and application of advanced technology in the lives of disabled people’ has been submitted to Disability & Society journal.

POTENTIAL/ACTUAL IMPACTS ON POLICY AND PRACTICE

Responsibility for policy making for disabled people is spread between the UK Department of Health, the Department for Work and Pensions, and the Scottish Government. This is especially applicable to issues that cover the home environment such as those discussed in this report. The recently established Disability Equality Duty underpins many of the sentiments expressed by users of technology in this study; for accessible designed environments, flexibility from mainstream providers to consider the design requirements of disabled people; affordability, so that users are not excluded owing to cost, and choice.

Disability is interdisciplinary, impacting many different areas of policy making and residing in almost every practice field, especially social work and occupational therapy. The findings should be of use to social workers in undertaking assessments for social services and/or Direct Payments/ individual budgets. 
The findings show a significant hole in the Disability Equality Duty and the Disability Discrimination Act in as much as, accessibility of products and design for accessibility is not covered. Thus, for example, manufacturers such as mobile phone companies are at liberty to design products that exclude disabled people from their services, and thus from their networks. A change in the DDA is implied by the findings and was indeed called for by some project participants.




	Dissemination activities to date are highlighted above.

In addition, to the two outputs submitted with this report, two further papers are in preparation. One focuses on discussing the potential of technology in the lives of adults with autistic spectrum disorder (to be submitted to the Journal of Assistive Technology) and one critically examines the meaning of technology for disabled people in the context of independence, self-determination and personal assistance (to be submitted to Technology and Disability).
A feedback session to the members of Tayside Association for the Deaf, Dundee, Scotland will be undertaken in February 2009 concentrating upon issues for Deaf and hearing impaired service users.

An interactive video-based web poll is in place on the IDRIS web site showing the views of participants at the User Innovation Day raising key questions concerning their use of advanced technology. The results from this poll will be collated and disseminated through the IDRIS network.

The summarised findings will be sent to all research participants, the UK and Scottish Governments and members of the IDRIS network of participating Universities.



Nominated Outputs
	(1) Bolik, F., Kroll T., Arnott, J, Hine, N. & Harris J. ‘A qualitative analysis of disabled people’s perceptions of advanced assistive technology provision in the UK’ submitted to Qualitative Health Research, (under review, 2008).

(2) Harris, J. ‘‘The use, role and application of advanced technology in the lives of disabled people’ submitted to Disability & Society (under review 2009)



Research Report

Background 
This research project explored the use, application and role of advanced technologies in the lives of disabled people. Although disabled people are excited by the potential benefits of using these advanced technologies at home, research has shown that one third of assistive devices are abandoned early and lie unused (Scherer and Galvin 1996, Heinemann et al 2002, Wessels et al 2003).) . A core goal for the project was to explore why this happens, what the users of such technologies actually need and how technologies can rise to the challenges of flexibility and user choice. As such the key research questions looked at which applications of advanced technology enhance independence and improve quality of life and what the barriers are to take-up and utilisation of the future opportunities offered by advanced technologies.

For the purposes of this report, 'disabled people' are people between the ages of 18 and 65 who have impairments (physical/sensory/learning difficulties/ mental health issues). 'Advanced technologies' are devices (often electronic) that assist the disabled person or improve functioning.  'Independence' as used here does not necessarily mean the goal is for all tasks to be performed by the disabled person, but the person retains direction, choice and control, with appropriate assistance (Johnson & Moxon 1998). 

For many years, engineers and scientists have been developing advanced technologies and progressively these have been added to disabled peoples' homes (Dewsbury et al 2002). The project explored what happens when disabled people use advanced and assistive technologies to understand what works well and what does not. A core interest was how easy or difficult disabled people find it to learn to use these items, which ones work well and what problems arise. The project aimed to assess what disabled people really want technology to do, what future role they envisage for advanced technology in their lives and what barriers exist that prevent this happening. Disabled people have been asked what they need technology for and to think together of solutions to these needs. The arising issues were discussed with a group of designers, engineers and service providers to find out how adaptable the new technologies are to disabled people's individual needs and whether they can cope with allowing for choice to be exercised, as well as to talk about future aspirations for advanced technologies.

Previous studies show that people with different impairments have differing needs (Harris et al 2005) and the project included people with conditions that do and do not change quickly. The project’s goal was to make a realistic assessment of the ways in which advanced technology assists or hinders disabled people in independent living.

The theoretical position adopted was the social model of disability (Oliver 1990, Oliver and Sapey 199) which holds that people are disabled by the mainstream society that takes little or no account of access requirements, but expects people with impairments to somehow ‘fit in’ with the non-disabled majority.  The Outcomes Framework (Harris et al 2005), itself built upon social model principles, has bounded the project parameters and provided direction to the project.
Objectives

The aims and objectives of the research were to explore the challenges, barriers and facilitators to acceptance and acceptability of advanced technological devices designed to assist and support independent living. All objectives were met. The objectives for each activity are displayed below: 

SYSTEMATIC REVIEW: To critically appraise the extent to which advanced technologies usefully assist the lifestyles of disabled people and construct a typology of assistive technological solutions, devices and standard uses.
EMPIRICAL RESEARCH WITH DISABLED PEOPLE :To explore the possibilities, limitations and challenges experienced by disabled people in using advanced technology to support independent living; the learning challenges that contact with technology presents; the capacities of technology to cater for individual choice requirements and explore the limitations to flexibility and instances of technology abandonment and reasons for its failure.
CONSULTATION FORUM: To explore with the national and local disability community their usage of, interest in, frustrations with and aspirations for advanced technology; how disabled people view the potential of advanced technologies in terms of promoting self care and independence and undertake progressive compilation of key issues of concern to users relating to advanced technology. 
EXPLORING TECHNICAL POTENTIAL AND LIMITATIONS WITH DESIGNERS, ENGINEERS: To co-present with participants, the challenges, examples, issues and problems derived from data to a group of technical and engineering specialists and discuss possible solutions; fully explore the extent to which the advanced technologies can be designed to respond flexibly to individual requirements and evaluate cases of abandonment or under-use of technologies and explore design solutions that centre on flexibility and incorporate maximum choice for the user.
SYNTHESIS AND DISSEMINATION: To produce a conceptual framework for understanding the challenges, barriers and facilitators to acceptance and acceptability of advanced technologies; critically appraise the future for such advanced technology taking into consideration limitations to customization, individual choice capacities and affordability and present the findings to all participating parties, the wider disability community, designers and service providers, policy makers and governments.
Methods

Multiple methods were used in this research using the principles of real world research (Robson 2002). 

Each of the three phases of the structured literature review had specific objectives and used different methods to identify, collate and synthesise information. Phase I was a non-systematic review of terminology use and definitions (n=52 scientific articles included). Phase II was a systematic exploration of the research literature and focuses on review publications across various research disciplines (19 databases; 1985-2007; n=15 included in final review) on the topic of technology use by disabled adults in their homes. Phase III focused at the level of primary studies (n=6 databases; 1997-2008, 0 meeting full inclusion criteria) and examined the evidence base for electronic assistive technologies to enhance quality of life for people with autistic spectrum disorder. Methodological implications and research priority areas were identified. 
The structured literature review followed systematic sequential phases which build on one another. Phase I explored the scope and nature of definitions at the intersection of ‘technology’ and ‘assistive technology’. Phase II – due to the diverse nature of definitions and research and development areas – involved a large number of literature databases that were searched using detailed search algorithms. The searches were limited to the review literature to provide an overview of the vast field. Phase III incorporated observations from semi-structured interviews and from Phase II of the literature review. Little appears to be known about the role and use of technology of adults with autistic spectrum disorder and is focused on primary studies in this area with regard to quality of life. Data at each step were systematically extracted, logged and quality appraised. 

The in-depth interviews (n=46) utilized qualitative semi-structured interview methods (Robson, 2002) and focused upon examining disabled people’s day to day use of advanced and assistive technologies in their own homes. The User Clubs (n=7) and Focus Groups (n=4) , in which 31 disabled people, personal assistants and family carers collectively formed opinions concerning advanced technology usage had an ethnographic methods base (Glaser & Strauss 1967), as did the User Innovation Day for users, designers, engineers and service providers.
Information obtained from the User Clubs was used in multiple ways. In addition to initial findings from the literature review, discussions with service users fed into the development of the semi-structured interview guides used for the individual interviews. Further, the ongoing discussions provided the research team with opportunities to cross-validate findings from user interviews and to discuss new, often user-generated topics on an ad hoc basis. User Club participants and interviewees further took part in the User Innovation Day, where they were afforded opportunities to share their experiences directly with designers, engineers, and mainstream and specialist service providers.
All data were qualitatively analyzed and incorporated into a conceptual comparative framework. The resulting synthesized themes are presented below.

Results

Possibilities, limitations and challenges 
There are many instances of user adaptations that involve making minor changes to existing mainstream or specialist products, some supplied through hospitals and social services, others bought privately. Three users had adapted technologies for different purposes, either to make it more efficient or comfortable to use. However, in the main, users were very wary of ‘tampering’ with technological devices, especially if these had been supplied by public authorities.

Some participants had ideas for new products or services that are not currently available. Some of the ideas in the form of user dreams are actually now available but the users did not know about them. Examples included a machine that video tapes several channels of TV at one and can overlap programmes; a portable computer that would download newspapers; a machine that meant a wheelchair user would not be rushing across the room to answer an unsolicited telephone call, and a device that gets around ‘monopolisation’ of landline by dial-up internet connection. This evidence suggests that users lack up to date knowledge about potential devices and advanced technological solutions.
In terms of alternative and augmentative communication (AAC) devices, several users described the rigidity of the programmed words and that engineers or speech therapists only knew how to enter new words, thus limiting the independence and creativity of the user.

Some possibilities users desired that are not currently on the market include a (safer) face-controlled electric wheelchair; a small, light conference folder (portable loop system); an ‘emotions clock’ for autistic children who do not speak; and a light and portable 4- wheeled walker.  There were many possibilities described by Deaf and hearing impaired users, for example, a ‘missed calls register’ on a pager system similar to that on existing mobile phones, a cheap and useable videophone so that Deaf people can sign to each other; a device that translates the spoken word into text instantly on a phone and for cinemas to caption (subtitle) all films. The dream of many Deaf people is to find a machine that converts speech to text, without going through the medium of a Palantypist or human operator (as in the Type Talk system). Not all TV programmes are subtitled and this dismayed Deaf participants. 

Other items described as future possibilities included a solar-powered battery for a ‘talker’ (communication device) as the batteries are constantly wearing down; several devices for gardening including one that would enable a person with use of one hand to sweep up leaves and a wheelchair user to trim a hedge, as well as a robotic lawn mower. Also on the list was a multiple-use device that could enable a wheelchair user to turn small knobs, for example heating controls or light switches. 

It is challenging to design solutions for people whose impairment levels are increasing, and one user described being given an environmental control unit that used head controls that was only usable for a short time. A voice activated fully automatic cars was also desired – but the current models all require some degree of hand control. 
Accessing leisure pursuits through computer technology was a goal for many users, but these are not always fully accessible. A visually impaired user used screen reader software on the computer but was using touch typing to input to the computer. The user had learned touch typing at college and navigated the key board by the raised key points. The user enjoyed playing ‘who wants to be a millionaire’ but using this system and also having hearing impairment meant that the options read out (particularly B and D) are sometimes indistinguishable. A possibility described would be to have coloured options, which would enable the player to choose (and differentiate) between ‘red’ from ‘blue’ options.

Several users were excited by the possibilities of infra-red switch technology, Bluetooth and wireless systems, which have significant and desired advantages over wired systems and which have revolutionised device control in the home. Originally, on return from hospital one user had everything ‘hard-wired’ around the house. The development of infra-red switching had enabled the user to effectively abandon wires all over the home. The same user was also excited by Bluetooth technology possibilities and had recently got a voice-activated contacts book in a mobile phone.

Most participants who used voice recognition software were excited at the possibilities for communication purposes using computers, however, several reported that the software made copious errors and the process could be laborious, particularly in training the device. 
Learning challenges that contact with technology presents

The participants had a wide range of impairments; consequently the list of learning challenges that came from contact with technology was extensive. These were divided into barriers and facilitators to learning. 
Table 1: Barriers and Facilitators to Learning to use Technologies

	
	Barriers to learning
	Facilitators to learning

	Training
	Poor/ rushed training from:

· Provider (2)
· family 
· technician 

No training/support (7)
Cost of training

	Good training from:

· provider (3), 

· employer 

· social worker 

· electrician 
· technician (3) 

· on-line peers 
· friends (4) 

· helpline (3)
· helpers at respite care centre
· charity
· Speech therapist (3)

	Instructions/ manuals


	Difficult to understand instructions / manuals (5)

Unusable instructions 
Specific problems with;

· reading instructions (2)

· concentration
· commands
Prefer human instruction(2) 
	Easy to understand instructions / manuals (6)

On-line instructions
Demonstration:

· human

· Program talk-through 

	Family
	Depending upon/ taking advantage of family help to learn

	Family help with learning valued (5)


Notable in Table 1 is the amount of participants that were not offered training or support (7). Another feature of poor training is rushed or inadequate instruction. On the positive side of training, it is of note that the participants accessed a huge range of formal and informal, human and virtual sources in order to procure training. Nineteen participants described accessing some training from a human being or virtual source. Instruction manuals that use complex language and are difficult to understand were disliked, whereas those that are easy to understand were preferred, and two participants preferred human instruction. Less obvious is that for some participants, impairment effects caused issues with assimilation of written instructions and concentration. An ‘unusable instruction’ given to one user for a device that was hands free (and specifically made for a person with no manual use), was to plug it into a mains sockets to recharge at night. Five participants valued and benefitted from assistance from their family members to learn technologies, although one was bothered by issues of dependence and taking advantage of family.

Table 2: Pragmatic, Manipulation and Psychological Issues in learning to use technologies
	
	Barriers to learning
	Facilitators to learning

	Pragmatic issues


	Time (2)

Patience (2) 

Costs associated with learning
Connecting older and new devices 
Learning to use the functions on new items
Lack of on-going support
Non-compatibility of software 
Knowledge/capacities assumptions by designers 
Remembering Functions (5): including; 

· complexity of environmental control device 

· phone memory
· commands for computer

· whereabouts of phone buttons 

Terminology difficult to follow
	Symbols instead of words
Self teaching (11): through;  

· Trial and error (3)
· On-line/video learning

· Perseverance over years (2)
Aim for independence (2)
Enjoyment (3) 

 

	Manipulation issues


	Electronic reader controls
Scooter controls

Size of buttons on remote controls (2)

Navigation through menus on mobile phones
	Storage capacity of new technology in comparison to old 

Flexible and transferable functions between devices


	Psychological Issues


	Fearing own inadequacy in capacity to understand how to use technology(2)

Fear of damaging device 
Negative attitude to technology 

Emotional dislike of technology 
Embarrassment at ‘computer ignorance’  

Frustration: (7) including;
· ‘Hard work’ (environmental control unit) 

· Complexity of functions
	Enhanced self-esteem from mastering computer functions 

Enhanced confidence from proficiency (3)
Transferable confidence (3) Learn only necessary techniques



The findings on learning to use technology were divided into pragmatic, manipulation and psychological issues. Pragmatic considerations include remembering functions on devices. This is a particular issue for participants with visual and/or cognitive/ intellectual impairment, where lessons learned at one session may need to be repeated. In particular, participants with visual impairment described issues with needing to be shown where buttons are and their functions and on the next use, having to remember their location. On the positive side, eleven participants described teaching themselves to use various devices. 
Manipulation issues included physically manipulation of devices and ensuing frustration. The issue of button size on remote controls and mobile phones was a repeated strong theme. On the positive side, the increased capacities for storage of very small devices (e.g. iPod) and new service convergence facilities were welcomed (such as using a SIM card from a mobile phone to implant the phonebook into a new landline phone memory).

Psychological issues divided broadly into negative and positive features also. In terms of negative features, there were fears over breaking technological devices, incapacity to use devices or get the most from them. Seven participants described varying levels of frustration in trying to learn technologies of all kinds. In particular, learning to use new multi-function environmental control devices (one of which had 245 functions) was described as ‘hard work’. However, on the positive side, participants reported enhanced self-esteem from mastering computer functions, feelings of confidence gained in mastering technologies and also ‘transferable confidence’  - skills gained in using computers assisting with learning other devices such as mobile phones.

Individual choice requirements and flexibility limitations

When asking participants questions about choice, an interesting dichotomy in the findings arose, depending on who finances the equipment. Where public funds supply equipment, users were given no choice at all in the design or type. These decisions were made by professionals. In cases where users had bought technological devices themselves, there are descriptions of having a multiplicity of choice and in some instances being ‘overwhelmed’ by the choices available. Furthermore, there were also cases where disabled people requested advice on products from statutory service providers, (e.g. wheelchair design) and these turned out to be unsatisfactory. An independent source of information advice on advanced technological products was deemed by users to be necessary, but not a service that was available to them.

Some users of advanced technology, such as AAC technologies wanted the device to use abbreviations for words, but this was not possible with their current machines
. The latter is a good example of how users are ‘pushing the boundaries’ of the technological devices through evolving choice requirements that are only bounded by the machines’ limitations.

In some cases, users’ frustrations with technology stimulated the search for the development of a flexible solution. One example was a respondent who co-designed the amendment of a fixed headset for voice-controlled computer inputting to a free-standing device involving a fishing rod attached to the microphone. This enabled the user to make a ‘quick getaway’ and was a great improvement on the original system.

Other limitations to device flexibility noted were with communication devices, which limited the amount of personal phone contacts that could be stored, and had no facility to ring back if the number was not in the user’s address book. This meant that the independent functionality of the device was constrained. Flexibility was also linked to portability. When choosing equipment users considered whether the device could be used for example on holiday as well as at home.

Similarly, the issue of impairment changing over time and whether the device can cope in the new circumstances was raised in relation to digital hearing aids (which are individually tunes and programmed by computer). 

Some users wanted and needed devices to be more flexible than they currently were. For example, if a Deaf user of a pager was in a shower, the device had no ‘missed call’ or register of missed activity – so a caller at the door would still be outside and the Deaf person would not know. However, such a feature is standard on modern mobile phones.
Computers and software caused general frustration, especially in learning to use new applications. Some interview data shows that the voice-controlled software can be hit and miss and the computer made several errors recognising the user’s voice commands. This was a generalised problematic area.
Some services, such as an automatic ansaphone on landline telephones, did not prove to be sufficiently flexible for users, who could not get to the telephone before the service started, and were informed that the number of rings could not be extended. 

In relation to an AAC device, a user’s request for the inclusion of swear words was accepted, however, it was not possible for the user to independently programme the device. Therefore, although the device had flexibility capacity, it did not allow for full independent use. This is an important distinction.
Technology abandonment
The participants had used a huge range of mainstream and specialist items, most of which were supposed to support different functions of everyday life, such as mobility, and communication. Whilst many of the mainstream items that were reported abandoned had merely been superseded by new technology (e.g. video recorders to DVD players), others proved impossible to use for impairment reasons. In one case a participant affected by Thalidomide reported that the equipment given to them by a professional proved too time-consuming and exhausting to use (‘suck and blow’ communication system) – this was abandoned in favour of typing with feet. 

Several participants complained of the inadequacy of NHS wheelchairs and had bought their own lighter models that had more functions. The most difficult cases involved raising beds -participants were unable to use the equipment and described struggling to get out of bed manually. Other cases involved giving up on telephones as increasing difficulty in manipulation effectively precluded using them.

As time moves on, more items become available that are more suitable for individual disabled people owing to increased choice in the market and general improvements such as the development of lighter weight materials. In many respects, this reflects the general trend of technological improvements in everyday life – considering for example, that the first computer had to be housed in a large building and now much more powerful machines exist in the form of laptop computers. These improvements in size and weight have filtered through into the specialist ‘disability market’ also and many of the respondents described such improvements. In these respects, many of the devices abandoned had been superseded by improved items. Examples were an ‘alphabet machine’ that was superseded by an AAC unit ,a fax machine with separate phone line used by a Deaf person that was superseded by broadband working on one line, and large, bulky AAC communicator machines being superseded by small lighter devices and that can be fitted direct to a wheelchair.
In terms of device ‘failure’ in strict terms, two participants described abandoning speech software because it was ‘nasal’ and difficult to understand, and the other because it was not ‘user-friendly’.

Some participants had chronic illness/ terminal conditions and consequently experienced repeated failure with items before finding a useable one; one example was a person who had 4-5 phones over the last few years but experienced problems with the buttons and lifting the handset. A different participant with visual impairment abandoned a universal remote control as the touch panel had no raised buttons and was impossible to use. 

Of the participants with hearing impairment, there were some interesting findings concerning updating of technology; one no longer used an inductive loop for TV owing to improved hearing aid technology; one no longer used a Minicom textphone owing to the availability of text on mobile phones and diminishing use by the Deaf community; and another had abandoned using mobile phone texting owing to availability of internet chat rooms. One participant with hearing impairment had abandoned three devices; a neck loop for telephone use described as ‘hassle’- (mobile phone texting had superseded this device); a ‘very heavy and bulky communication folder’ for meeting attendance; and an amplified phone, which was superseded by use of email and mobile phone text. There seems little doubt that such innovations in the communications technology market are making an impact on the Deaf community and changing the ways they communicate within their social groups. From these general descriptions Deaf people appear to be exploiting the opportunities of the improvements in the mainstream market in a fortuitous fashion. The findings show that communication between members of the Deaf community is evolving and they are starting to use new devices in response to the availability of new communication technologies.

· Activities

Conference papers on the project data were presented at the Nordic Network on Disability Research, 2007 in Gothenburg, Sweden (‘Mapping assistive technology use by disabled people in their homes’ and ‘Assistive device use patterns in Scotland; an analysis of the Scottish Household Survey 2003-4’); the 35th American Public Health Association Annual Meeting, Washington DC, USA (‘Factors in the utilization and abandonment of assistive technology in the home: experiences of consumers and service providers in the UK’) and the National Rehabilitation Hospital, Washington DC, USA (The use, role and application of advanced technology in the lives of disabled people’). A paper was presented at the University of Dundee, Space and Place Lecture Series (School of Design) entitled ‘Making advanced technology useable for independent living by disabled people at home’ and a poster was presented at the International Disability Studies Conference 2008, Lancaster University, England, and at the Recent Advances in Assistive Technology and Engineering Conference, Coventry Technocentre, UK, entitled ‘Issues in Technology Usage for disabled people in the UK’. 
· Outputs

To date, dissemination has taken a variety of multimedia formats. The project has received considerable media interest (Courier newspaper) especially during the User Innovation Day (October 2008) when the story was also covered by North Tonight on Scottish TV News and on the web by Design Week. A video was made from the User Innovation Day that included participation from service users, designers, engineers and service providers as well as product manufacturers. Highlights from this video are freely available on the World Wide Web (www.idris.ac.uk) along with an interactive user opinion poll on key themes raised by participants. 
One article has been prepared and submitted to Qualitative Health Research journal entitled ‘A qualitative analysis of disabled people’s perceptions of advanced assistive technology provision in the UK’ and another entitled ‘The use, role and application of advanced technology in the lives of disabled people’ has been submitted to Disability & Society journal. Two further papers are in preparation; one on the potential of technology in the lives of adults with autistic spectrum disorder (to be submitted to the Journal of Assistive Technology) and one on the meaning of technology for disabled people in the context of independence, self-determination and personal assistance (to be submitted to Technology and Disability).
 The valid in-depth interview data set (n=45) was anonymised and offered to the Data Archive.
Impacts
The User Innovation Day made a considerable impact and there was much media interest in the findings. This was run as a joint venture between the University and a user-led organisation called Access Equality and was highly successful, attracting interest from disabled people, (both local and national), user groups, charities, service providers and NGOs, technology companies, designers, engineers and architects. Following the User Innovation Day, there has been considerable interest in the project findings. As a result of attendance at the User Innovation Day we have been approached by a leading mobile phone service provider with a request to provide input based on the findings to their staff training programme, which would involve presentations in Madrid, London and Edinburgh. This company is also interested in further exploring system convergence and accessibility issues. 

· Future Research Priorities

The findings have implications for several new lines of research, notably design of assistive and advanced technologies, particularly mobile telephones, telephony services and computers. Some of these are being explored with service providers (as above). 
The relationship between technology labeled ‘assistive’ and mainstream technology could fruitfully be explored further. One significant concern of service users is ‘cost’. Many mainstream technologies offer the same capability as that offered by ‘assistive’ devices and equipment at a fraction of the cost. At the same time disabled users should be recognised as consumers of mainstream technology products and specific adaptation requirements need to be incorporated in flexible design solutions.  

Methodologically, research needs to move beyond proof-of-concept studies into advanced evaluation and effectiveness trial research. Some disabled user groups are currently under-represented in the discussions and developments of matching technologies, users and environments (for example people with developmental, cognitive or mental health impairment). Studies that develop these under-researched areas should be prioritized.
The issue of understanding individual behaviour in relation to advanced technology use is yet to be comparatively explored in a national and international network. This work is important to understand international and national variations in access to advanced and assistive technologies.
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Abstract

The use of technology can play a significant role in enhancing the independence, health and quality of life outcomes of people with disabilities. Further, previous research has shown that the relationship between technology users and providers can have a large impact on facilitating these outcomes. We conducted interviews with people with disabilities in the UK, with the goal of exploring their perceptions of, and experiences with, assistance and support from technology providers. Our findings indicate that those with mental health and learning disabilities are being underserved by public sector organisations. Follow-up checks and training were lacking. The cost of buying and maintaining devices was an important issue for interviewees. There was seen to be an urgent need for audit and improvement of assistive technology services, and for increased training for providers and users of technologies.
The use of technology, both specialist and mainstream, can play a significant role in enhancing the independence, health outcomes and quality of life of people with disabilities. Further, it is clear that the relationship between technology users and providers is a vital determinant of whether people have access to the correct devices, as well as whether they subsequently choose to use or abandon them. It is in the interests of both the user, and of technology providers that such services are cost-effective, efficient and successful. However, recent research indicates that the evidence and recommendations of experts in the field have not always been transferred into practice.

In this article we report on a qualitative analysis of interviews with people with disabilities in the UK, with the goal of exploring service users’ perceptions of, and experiences with, assistance and support from technology providers.

Technology Users and Providers - the Nature of the Relationship

For the present article, we will use a modified version of the US Assistive Technology Act (2004) definition of ‘assistive technology’ (AT):

· Any item, piece of equipment, or product service, whether acquired commercially off the shelf, modified, or customised, that is used to increase, maintain, or improve functional capabilities, independence or Quality of Life [italics added] of individuals with disabilities.
It can be seen that this definition covers not only ‘specialist’ devices, but also ‘mainstream’ technologies “acquired commercially” which can have a similar role in improving the situation of people with disabilities: for example, a laptop with voice recognition software, or a mobile phone. Despite this, most research to date has focussed exclusively on specialist equipment; in the present study we aim to expand on this.

In the UK, it has been estimated that there are around 6.9 million people of working age with a ‘long-term disability’ (Labour Force Survey, 2003), with around 1.27 million of these living in Scotland (Scottish Household Survey, 2003-2004). There are no clear indicators of the proportions of this population using specialist assistive technologies, though the Scottish Household Survey 2003-04 estimated that around 40% of adults in Scotland with a long-term illness or disability use such equipment (Scottish Household Survey, 2003-2004). Across the UK this translates as around 2.75 million adults, though clearly this figure would be much higher once mainstream technologies are included in the definition.

Healthcare Professionals

Much research has focussed on healthcare professionals, and it seems reasonable to presume that these will be the primary source of information and access to assistive technology for people with disabilities. Several models have been developed around the best models for prescribing technology for people with disabilities. These include the Decision-Making model (Loebl, 1999), the Matching Person to Technology model  (MPT; Scherer, 1998b), and the Human Activity Assistive Technology (HAAT) model (Cook & Hussey, 2002). However, a recent review (Wielandt, McKenna, Tooth, & Strong, 2006) failed to find any literature giving evidence of any of these models actually being used by health professionals when recommending technology.

Most current theory and best practice has moved away from the previously dominant medical model of disability – that focussed on the impairment and its rehabilitation - toward a social model of disability and more widespread use of the International Classification of Functioning, Disability and Health (WHO, 2001). Thus emphasis has been moved away from the impairment itself and toward a more client-centred approach encompassing a range of environmental and psychosocial factors, such as characteristics of the device itself, and the perceptions and goals of the individual (Kohn, Enders, Preston, & Motloch, 1983; Wielandt et al., 2006).

Regrettably, there is much evidence in the literature that health professionals are presently suffering from a lack of training regarding technology for disability
 ADDIN EN.CITE 
 (Cushman & Scherer, 1996; Mencap, 2007; Michael, 2008; Scherer, Hart, Kirsch, & Schulthesis, 2005; Wachtel, 2002)
, as well as a lack of knowledge about the equipment available and its potential benefits (Mencap, 2007; Michael, 2008). Indeed, there have even been reports of service providers being intimidated by new technologies and finding them “mysterious, difficult and unfriendly” (Glass & Hall, 1987; Trefler, 1987). This situation is often compounded by a lack of resources (Mencap, 2007; Michael, 2008; Scherer & Coombs, n.d.).

Two recent reports into the current state of general healthcare for people with learning disabilities in the UK have produced alarming evidence of: ignorance amongst health professionals about such disabilities; of poor attitudes toward people with learning disabilities; that their care is given a lower priority than others’; and of poor partnership working which could pool expertise and knowledge to improve provision (Mencap, 2007; Michael, 2008).

Research Evidence

Research has demonstrated the health and Quality of Life benefits of assistive technology use for people with disabilities
 ADDIN EN.CITE 
 (Garrison, 1982; Meyer & Shipham, 1995; Sonn, 1996; Vanderheiden, 1982)
. As such, it is vital that users be provided with the correct equipment along with good training and care, so that devices are used properly and safely, and enhance health outcomes
 ADDIN EN.CITE 
 (De Kerk, 1997; Rogers & Holm, 1992; Wessels, Dijcks, Soede, Gelderblom, & De Witte, 2003)
.

There is a great deal of evidence in the research literature to demonstrate the importance of the attitude of the health provider to - and the nature of their relationship with - the technology user
 ADDIN EN.CITE 
 (DiMatteo & DiNicola, 1982; Mencap, 2007; Scherer, 1998a, 2002; Scherer et al., 2005; Wessels et al., 2003)
. The interaction between client and professional has been shown to be an important factor in predicting whether technology will be used or not  (Hastings Kraskowsky & Finlayson, 2000; Scherer, 2002).

The type, amount and quality of training and follow-up provided by health professionals has been shown to be a major factor in determining successful use of equipment 
 ADDIN EN.CITE 
 (Finlayson & Havixbeck, 1992; Fuhrer, 2001; Hammel & Smith, 1993; Holme, Kanny, Guthrie, & Johnson, 1997; Keating, McLean, & Quinsey, 1989; Meyer & Shipham, 1995; Neville-Jan, Piersol, Kielhofner, & Davis, 1993; Scherer, 1999; Scherer & Coombs, n.d.; Scherer et al., 2005; Stowe, Thornely, Chamberlain, & Wright, 1982; Wielandt et al., 2006; Wielandt & Strong, 2000)
. It has been shown that a home-visit to see how the user is getting along with their new device is important
 ADDIN EN.CITE 
 (Finlayson & Havixbeck, 1992; Grynbaum, Kaplan, Lloyd, & Rusk, 1963; Stowe et al., 1982)
, and that actually training in the home is of benefit
 ADDIN EN.CITE 
 (Chamberlain, Thornely, Stowe, & Wright, 1981; Stowe, 1979; Stowe et al., 1982)
. Whilst good training and follow-up care is important in enabling the user to accept a new device (Clemson & Martin, 1996; Scherer, 2002), it has also been recognised that the amount of training required, as well as the format of it, may vary from person to person (Scherer et al., 2005; Wielandt et al., 2006). For instance, the correct approach to training can compensate for cognitive difficulties, and those lacking in motivation or self-confidence can be coached to overcome these issues and to learn to use technology to their benefit (Wessels et al., 2003).

Several recommendations have been made for achieving an efficient, balanced and cost-effective service to AT users, that in turn enhances the user’s independence and Quality of Life. Scherer and Coombs (n.d.), for example, have envisaged such a service being possible only by carefully balancing quality service delivery, the user’s needs, and cost-efficiency. Increased training for service providers has been called for - not just in terms of awareness of the availability and potential of new technologies (Scherer, 1998a, 1999), but also to enhance providers’ interpersonal and communication skills, thus increasing their effectiveness in finding the correct equipment for the user, and thus increase the likelihood of the device being used properly
 ADDIN EN.CITE 
 (Cushman & Scherer, 1996; Gitlin & Burgh, 1995; Wachtel, 2002; Wessels et al., 2003)
. There is also a particular need for technology providers to monitor the users’ progress, as their abilities and needs may change with the progression of their condition (Scherer, 1999).

Fuhrer has discussed the need for more (and more rigorous) outcomes research in the field of AT (Fuhrer, 2001). This, it is argued, is vital from the point of view of facilitating marketing decisions and increasing the accountability of providers, as well as building a strong foundation for future research which aims to improve technology.

The Present Study

The system of provision for assistive technology in the UK varies across the country. The National Health Service allows each of its 176 Primary Care Trusts to manage around 80% of the national budget to tailor local provision to local needs. Thus, while in one area of the country extensive information and a wide variety of technology may be freely available, people with disabilities living in another part of the country may find that only a very limited range of technological assistance is available from their local NHS trust free of charge.

The present analysis forms part of a larger investigation into the role of technology in the lives of people with disabilities (Harris, Kroll, Arnott, & Hine, 2006-2008). The focus of the project is on ‘advanced’ assistive technology, such as AAC (Alternative and Augmentative Communication) devices, Environmental Control Units (ECUs), and voice-recognition software, rather than on lower-tech devices such as grabbers or walking frames. Again, following the ATA definition of assistive technology above, mainstream technologies are of interest as well as specialist devices. We targeted working age adults (aged 18-65 years), as it was found that this age-group had not received as much research attention as had children or older adults (Bolik, Kroll, Harris, Hine, & Arnott, 2007).

In the present article, we explore the opinions expressed by technology users themselves about their perceptions and experiences of assistance and support from technology providers. 

The current research questions follow four main themes:

1.  access to information and technology - How and where do people find out about technology and who provides it? How much information do healthcare professionals and social services give?
2.  training at delivery - Are people given training when they receive their equipment? Are they satisfied with the training they receive?
3.  follow-up care and maintenance - Do providers follow-up on how users are getting on with their equipment and whether it is suitable? Is general follow-up care and maintenance easily available? Do users have to pay for maintenance and servicing?
4.  “bought” vs “provided” technology - Are there differences in any of the above areas depending on whether technology is paid for by the user or provided free of charge? What reasons do people give for buying devices or for turning down available equipment? Do users receive a better or worse level of service if they pay for their equipment?
Methods

Design

We selected a qualitative-exploratory design to gain insight into the experiences of service users with technology and their interaction with service providers. Data were collected in a series of structured home interviews with people with a wide variety of disabilities from across the UK.

Topics covered in the interviews were: the possibilities and limitations of using technology; learning challenges; choice and flexibility; abandonment of technology; and development of new technologies. One of two interview schedules was employed: a ‘main’ version, or a ‘simplified’ version specifically created for use with those who had serious cognitive or communication difficulties which might make the main schedule too taxing. The schedules covered the same topics, however, with the simplified version being a ‘distilled’ version, with fewer follow-up questions and plainer language. 

Sampling

Inclusion criteria for the study were that participants had to be of working age (18-65 years of age), living at home (though this included some people who lived with parents or in sheltered accommodation) and must self-report having a disability. Those outwith this age range or living in other situations (for example, prison or nursing homes) were excluded from taking part.

We employed a purposive sampling strategy, based on location (Scotland/England) and impairment type, and attempted to balance the numbers of users in Scotland and England because of the potential effects of differing policies in healthcare and social services which exist. We also attempted to find equal numbers of users with each of the following impairment types: sensory impairments; physical impairments; mental health problems; and learning disabilities. Some users had a number of conditions covering more than one of these categories, however assignment to categories was based on the self-reported primary impairment of the interviewee. Within each category, a variety of impairments was represented. Because of the open nature of the recruitment procedure, this balance was achieved with partial success. (see below)

Data Collection

We conducted 41 in-depth structured interviews and 5 pilot interviews across the UK between March 2007 and March 2008. The study received approval by the University of Dundee Ethics Committee. Since similar information was covered in the pilot interviews and the main interviews, the pilots were included in the present analysis. The simple interview schedule was used for 9 interviewees. The majority of the interviews were carried out by the first author, with two other team members conducting five interviews each.

Recruitment was primarily via advertisements placed on the websites of disability organisations or sent out to their members. Additionally, some interviewees were recruited as the result of direct contact with organisations at meetings, or with health professionals working in the field.

All interviews were conducted within the users’ own homes. Translators and carers were involved where necessary, though only comments made by technology users themselves (including those given through sign-language interpreters) were analysed and discussed for the present article. No payments were made to interviewees for taking part in the study. 

Prior to commencement, the interviewer explained the purpose and scope of the study, and requested consent to make an audio recording (and short video clips) of the interview. We obtained written informed consent from study participants, and then collected basic demographics. All but one interviewee agreed to having their conversation recorded with a digital voice recorder. The interviewer took careful notes during the interview with the person who was uncomfortable with being recorded, and wrote these up immediately afterwards. 

Where appropriate and with consent, the first part of the interview consisted of a “tour” of the technologies used by the interviewees in their homes. Interviews lasted between 20 and 120 minutes, normally lasting around one hour. No participants elected to exercise their right to stop the interview before it was finished.

Data Analysis

The audio recordings made of the interviews were sent to a professional company for transcription. Following this, the first author double-checked them to complete gaps and check accuracy. Qualitative analysis was then carried out by the first author using TAMS Analyser software (Weinstein, 2008). A modified framework approach (Ritchie & Spencer, 1994) was used, starting out with a framework of 11 main themes based on the present research questions, namely: information sources; training; follow-up care and maintenance. A series of subthemes were also coded. Additionally, each individual coding instance was coded with a meta-tag to say whether it referred to bought or provided pieces of technology to allow additional comparisons to be made. These codes were applied and then refined and the transcripts recoded in an iterative process. In total, 75 codes were applied to the transcripts. A description of the principal codes is given in the Appendix.

Results and Discussion

Sample

In all, 46 people were interviewed for the study, with 25 residing in Scotland and 21 in England. These were grouped according to primary self-reported impairment into four categories: sensory impairments (11 people), physical impairment (21 people), mental health problems (5 people), and learning disabilities (5 people). Ages for the sample ranged between 19 years and 65 years of age, with a mean of 47.69 years. There were equal numbers of male and female participants (23 of each). All five pilot interviews were conducted in Scotland.

1. Access to Information and Technology

Where do People get Information and Technology from?

A wide variety of information sources were mentioned by the sample as a whole. Because of the large number of coding instances relating to where users get their information about technology devices, it was possible to explore the different patterns observed in each of the four impairment categories and see a more detailed picture.
Sensory impairments. The types of technologies discussed by people with sensory impairments included specialist equipment such as hearing aids, hearing loops, talking environmental control units and screen-reading software. Mainstream technologies, including mobile phones and computers, were also discussed.
For people in this group, the most common sources of information were public sector agencies.

I never had any devices that would alert me to say that somebody’s by the door. . . until I got [the alerter] from my social worker.  (Male, 39 years, Usher’s Syndrome)

Through a social worker I found out about this type of equipment. So he contacted the company etc, and off we went!   (Male, 54 years, complete blindness, partial deafness)

To a lesser extent, disability charities and mainstream providers were also spoken of as useful sources of information for this group.

When I had a work assessment, eh, a few years ago at the RNIB Employment and Learning Centre. . . I did try out some of the computers there.    (Male, Ushers Syndrome)

We had a BT man come and give a lecture at a [lip-reading] class the other day. And he brought all the phones with him, and they were trying them all out, and asking him questions.   (Female, 52 years, deafness)

Interviewees with sensory impairments were disproportionately unlikely to use the internet as a source for equipment. Only one interviewee with sensory impairments reported using the internet in this way, and this was a woman who found it useful in several ways.

It was noted that comments relating to landlords1 and technology were always negative in tone.

[The pager] is not enough help. Um, I only get it activated for the two things: the phone and the doorbell and that’s it…. I asked… my rented accommodation place if they could actually um, fix, um, all the rooms to have the lighting but they won’t do that because there’s a lot of wiring involved.    (Female, 45 years, profound deafness)
Physical impairments. The greatest variety of specialist equipment was discussed by the physical impairment group. This included various environmental control units, wheelchairs, specialist computer equipment and communication devices. Comments also covered mainstream items such as computers, MP3 players, lawnmowers and telephones.
As was the case for people with sensory impairments, interviewees with physical impairments were most likely to receive information and equipment from health professionals and social services. 

We find out about these things through my Occupational Therapist…. She really is good and. . . I know she’s at the end of the phone if I need anything.    (Female, 60 years, Multiple Sclerosis)

I go to a multidisciplinary clinic every three months under the consultant neurologist and at that clinic. . . there’s the OT, physio and speech therapy, and any technology that’s required will come from them. Or the advice to look at it would come from them. Em. . . I have to say my OT and my physio are, they’re superb.    (Male, 59 years, Motor Neurone Disease)

Around half of the interviewees in this group reported using the internet to get information and to buy technology. The internet was felt to be an extremely valuable resource.

When I look on the web. . . eh. . . and look at. . . sites which are…  for disabled people then obviously. . . um. . . sometimes you see things that help.   (Male, 58 years, Motor Neurone Disease)

Interviewer: “How do you usually find out about technology?”

Interviewee: “Computer”     (Female, 42 years, Cerebral Palsy)

As was the case for the sensory impaired interviewees, physically impaired interviewees found that disability charities and organisations were a useful source of information regarding technology.

That [computer] was provided, eh, quite a few years ago, by um, it was in the Forward magazine - it was a firm that were helping people out that had sportin’ injuries.    (Male, 42 years, Spinal Cord Injury)

We also have that page-turner which is beside you. . . . I’ve been, real pleased with it. . . um. That was made by a man who- a retired engineer who works with REMAP. (Male, 59 years, Motor Neurone Disease) 

Mental health problems and learning disabilities. These two groups of interviewees were small, similar in number, and reported similar patterns of resources for technology: consequently their responses shall be discussed together here. Both groups reported a much more restricted range of information sources than the physical and sensory impairment groups. It was found that few people in either category were using any kind of specialist equipment related to their disability, though one or two had been provided with digital recorders to help with their studies.

I use a digital recorder…. I’ll get somebody to speak to me about the subject, then. . . I’ll, like, obviously, answer it then it helps me to write it down.    (Male, 25 years, severe head injury)

The most commonly discussed technologies for these groups were the internet and mobile phones. Mobile phones were seen as vital sources of communication and support.

Before I had the internet, [my mobile phone] was a lifeline, because last year I was on a. . . programme. . . and we used to text each other in the morning. . . to support each other sometimes and, so the phone. . . kept us going; kept me going through that time.    (Female, 41 years, PTSD, depression, personality disorder)

Again, around half of the interviewees used the internet as an important source of information about technology, often in the form of internet discussion fora.

I wanted to get in touch with other people who are [on the Autistic Spectrum]. And share experiences and. . . we do, we can share experiences and profit from one another’s experience and share advice. . . . There isn’t a [local] support group. . . . The NHS doesn’t seem to have realised that we do grow up.    (Male, 59 years, Aspergers Syndrome)

People with learning disabilities or mental health issues also relied on friends and family to find out about devices they could use.

“Once again. . . I wasn’t confident enough to [buy a computer] on my own, but I asked some friends to help me go out and choose. . . and they came out with me and helped me choose that, and they set me up…. Even the wireless connection, security codes - they sorted all that out for me. I’m a very lucky person - I’ve got, you know, I have got some people. . . who care for me.    (Female, 41 years, PTSD, depression, personality disorder)

These groups were very unlikely to report getting any information about useful equipment from disability organisations, social services or health professionals relating to their primary impairment, though two had received information regarding technology for other (physical and sensory) impairments.

How much Information do Public Sector Organisations give?

Comments relating to how freely information regarding devices is given by health professionals and social services showed that those with physical impairments were most likely to report information or technology being freely offered.
We’ve had Environmental Controls around from the health service and they’ve been very. . . helpful.    (Male, 58 years, Motor Neurone Disease)

[The hospital] have got all the. . . files on different things. . . And if you’ve seen something, you think, ‘Oh, here’s all the different potential wheelchairs, here’s all the different things like that.’  (Female, 59 years, spinal cord injury)

A few people with sensory impairments also said that information was freely offered. However, most interviewees either said that they only received information if they asked for it, or else complained of a complete lack of such support from health professionals. 

I haven’t turned any [technology] down - I don’t know what they would have offered, and they didn’t.    (Female, 45 years, Aspergers Syndrome)

You dinna [don’t] get the chance to get the technology unless you ken aboot it [know about it], for a start. . . They’ve never actually offered me anything.”     (Male, 54 years, depression)

Summary discussion. A striking pattern emerged from the interviews regarding sources of information and provision of technology, suggesting that social services and health professionals were almost exclusively focusing on providing technology to those with physical and sensory impairments. Those with mental health issues or learning disabilities, meanwhile, appeared to be left with little or no such support from public sector sources or even from disability organisations and charities.

This was emphasised by the fact that whilst people with physical impairments often reported that information about technology was freely offered by health professionals, the other groups reported that such assistance was usually either completely absent, or else only forthcoming if health workers were specifically asked for help. In particular, it is apparent that those people with mental health and learning disabilities were greatly underserved by official sources such as the NHS.

Whilst it is probable that there is less specialist technology available for those with learning disabilities and mental health issues, it would seem that these people are being neglected by some very important stakeholders. This finding corroborates and extends the findings of recent reports by Sir Jonathan Michaels and Mencap, which have demonstrated that people with learning disabilities are being dramatically underserved by health services in the UK (Mencap, 2007; Michael, 2008). 

There seems to be no real reason why it should be the case that public sector organisations should provide such narrowly specialised advice and equipment. This finding highlights health needs and service gaps which should be addressed.

2. Training at Delivery

The interviews were also coded regarding training at the point of set-up or delivery. Most people said that they had been given some form of training when they first received pieces of technology.

The chap that fitted [the environmental control system] spent quite a bit of time going through everything.    (Male, 59 years, Motor Neurone Disease)

A smaller number of people said that no training had been given.

I didn’t know how to work it. . . and my husband didn’t know how to do it and he couldn’t read the instructions.    (Female, 58 years, deafness, cerebral palsy)

They fixed up the equipment. . . wrote down instructions then they left.    (Female, 45 years, profound deafness)

Two interviewees opted to turn down training that was offered because they felt they did not need it.

Most comments relating to how satisfied service users were with the training they received were positive.
Now that [doorbell is] fitted by BT. . . and when the engineer came. . . he fitted it, said ‘Now then I want you to walk round the house and we’re going to try all the four sounds that you can hear so you can hear the telephone.’     (Male, 61 years, Menieres Disease)

I’m just sort of sitting with somebody and he’s saying, you know, he’s just showing me how to use it. . . . He just says ‘take your time’, you know, and you just go over it and go over it.    (Female, 34 years, visually impaired)

However, some people were not satisfied with the training they received. Sometimes this was because of inaccessible or incomprehensible instruction manuals, whilst others complained that training was too rushed.

It can be easy to learn. . . if you’re given the right, eh, sort of support. People sort of try and half do it, because they’re rushing on to the next call. Doesn’t work.    (Male, 54 years, complete blindness, partial deafness)

The instructions are usually a complete pain, and makes no sense at all, to the average person, and I had [a] perfect example of that - one of the equipment firms gave me a, a watch for deaf people, that would vibrate, um do all kinds of things. . . Now [my husband] is an English graduate; I am an English graduate; I taught A Level English for many years - neither of us could understand those. . . ___(!) instructions!     (Female, 52 years, deafness)

Summary discussion. Whilst many people reported being given training, about a third of interviewees said that they had received none. Further, although most comments about training received were positive, there were some people who were less satisfied. This is in general a positive picture, but does show that more could be done to assist people with disabilities to learn how to use the equipment they have.
Particularly noteworthy was the desire for accessible instruction manuals, for example, for those with visual impairments. It may be unrealistic to expect all manuals for mainstream technology to be available in multiple formats, but the fact that even some manufacturers of specialist devices failed to provide accessible and intelligible instructions shows that insufficient thought is being put into this issue.

The other common complaint about training was that it was too rushed. Those who provide such training must be aware that they need to take more time in familiarising users with their new equipment. Perhaps there is in turn a need for those who manage trainers to allow this time in the workload of their staff.

3. Follow-up Care and Maintenance

Initial Follow-up Checks

Few interviewees (around a quarter) said that they had been given a follow-up visit soon after receiving equipment to check its suitability and how well they were getting on with using it. The fact that all of these instances were reported in a positive light highlights how beneficial and desirable such checks are.

So they’ve taken the arms off [my wheelchair] now, filled them with gel, made them narrow again - and they’re trying it back with me sometime today.    (Female, 55 years, Multiple Sclerosis)

When I first got [the Possum], it was really, really slow. . . . But now they’ve actually upped the speed of it. . . they just set it to my personal choice, like, my need.    (Male, 51 years, Multiple Sclerosis)

Further, those who had not received such a check-up complained about its lack.

When you do get the technology, there’s nae [no] follow-up to see that it’s OK or see if it’s working or…. It’s always up to you to phone them.    (Male, 54 years, depression)

General Follow-up Care and Maintenance

In general, comments about the quality of follow-up care and servicing were positive.

Most firms, um, are very good, and they say, ‘You can try it out.’ If it doesn’t suit you, you send it back within- I think it’s 28 days, and you get all your money back. Which is really nice, and there are some very good firms like that. . . you could send something back half a dozen times and they were OK.    (Female, 52 years, deafness)
However there were a few instances of people complaining about the poor quality or lack of such care.

[Wheelchair user referring to when British Telecom added an automatic answering service which took over after six rings of the telephone:]

I found. . . when I didn’t get to the phone, the message came over. . . . Well, I phoned and asked them to extend it in my circumstances [and they] said ‘No they won’t extend it for anybody,’. . . which I thought was pretty poor.    (Male, spinal cord injury)

The majority of comments relating to how easy or difficult it was for users to obtain follow-up care and maintenance were very positive. Many people were able to access such assistance via helplines: either to health professionals, social services or the technology manufacturers themselves.

If this has gone wrong, I immediately ring up social services and they’re pretty good at replacing it straightaway.    (Female, 30 years, hearing impaired)

And any problems with it they’re quite quick to respond. . . which is good because I need intercom usually.    (Female, 38 years, spinal cord injury)

There were, however, many comments indicating that it was not a simple matter to get follow-up care. By far the most common issue was that engineers were very far away (often hundreds of miles). Users often expressed the belief - rightly or wrongly - that they must wait until engineers happened to be “in the area” or coming to do a routine service visit to ask for all but major repairs or changes to be made. This was the case even when users said that they had been encouraged (by health professionals or engineers) to make contact whenever they wished.

But they assured me that if ever [I had problems], to ring them up, didn’t they? You know, they said, ‘Don’t think that ring one day and think we’ll be there the next day,’ he said. . . . So he said, you know, ‘Give us a couple of weeks so that we could sort of fit a few visits up in the Northeast,’ which is, understandable.    (Female, 60 years, Multiple Sclerosis)

[Interviewee can only dial the 10 numbers programmed into her ECU, but some have become out of date:]

Somebody technological may be able to [change the numbers]; we certainly can’t. I would need to bring. . . the Steeper people back. It takes them a minute to programme the number in and I wouldn’t fuss for one number. . . . When they come back for a service I’ll just ask them to sort the number then.    (Female, 55 years, Multiple Sclerosis)

A small number of service users talked about whether they had to pay for maintenance and follow-up care. Slightly more people said that they had to pay for maintenance than reported receiving it free of charge. It was noticeable though, that it tended to be non-specialist equipment that did not come with free maintenance, for example, computers and digital recorders. Conversely, most free servicing was for provided, assistive equipment such as environmental control units.

I’ve got to maintain that [bought wheelchair]. . . whereas then you have this [provided] chair, they’d come and sort it.    (Female, 59 years, spinal cord injury)

I was having wee slight problems with this [computer], and. . . I looked in the phonebook, and I found a man just along the road.    (Male, 65 years, Multiple Sclerosis)

Summary discussion. It was surprising how few people mentioned being given initial follow-up checks, and very clear that all comments relating to them were supportive of it. This suggests that there is a need for more checks soon after users begin using new items of equipment. Indeed it is possible that this could enhance rates of use and lower rates of abandonment or non-use of technology.
In general, users reported being happy with the follow-up and maintenance care available to them. The majority of comments said that it was easy to obtain follow-up care, and it was apparent that this tended to be free of charge for specialist equipment.

There did seem to be an issue for many people regarding engineers living at some distance. Even when told that this should not deter them from calling for assistance, it was clear that most users in this position felt it was an imposition to expect the engineer to travel so far “just” to update their equipment. This resulted in some users waiting for an annual service visit to have, for example, the speed of their controllers increased, or to have telephone numbers added or removed from dialling lists. Those who lived nearby to engineers appeared to request such services frequently, suggesting that the ‘remote’ users would also make use of, and benefit from, more accessible follow-up care. Since even those who had been encouraged to contact engineers regardless of distance appeared to feel guilt about doing so, it seems that the most effective solution would be to increase the local availability of such specialist engineers.

 4. Bought vs Provided Equipment

Investigating responses in terms of whether the technology was paid for by the user (bought) or provided free of charge or loaned (provided) revealed some interesting results.

There were similarities between references to bought and provided equipment when it came to initial training. Whether items were freely provided did not appear to make users any more or less likely to receive training or to rate training received as better or worse.

On other issues, however, there were clear differences in the experiences of users.

Provided Equipment

Comments relating to provided equipment showed that information about such technology was most likely to be sourced from public sector organisations or University disability services.

Health professionals and social services were reported as mostly providing information about technology freely when it related to equipment which they provide (albeit sometimes limited information). This is perhaps as would be expected, since these are likely to be the devices with which they are most familiar and have more training with. However, there were still a fairly large number of instances where users reported that information was only forthcoming when asked for, or else was lacking.

Follow-up care and maintenance for provided technologies was rated positively. When compared to references to bought equipment, these users were much more likely to report that follow-up care was easily accessible, and that they did not have to pay for it.

Bought Equipment

Where users were referring to devices which they had paid for themselves, there were a variety of information sources commonly reported. These were: technology companies/providers; specialist technology exhibitions; friends and family; mainstream sources; disability organisations and charities; and the internet.

There were several instances of people explaining that they had been forced to buy equipment because the correct information and support from public sector sources was lacking.

All comments relating to follow-up care for bought items were positive. There were fewer coding instances referring to the ease of obtaining maintenance for purchased technologies, but those that were found tended to be more positive than negative.

Users who purchased equipment were more likely to have to pay for follow-up care compared to users of provided devices.

Summary discussion. To summarise, there were clear, and distinct, sources of information and provision for bought and for provided equipment. As expected, the difference reflected the distinction between the public sector and commercial concerns quite well.

It was interesting to see that buying equipment did not seem to make it any more or less likely that training would be given, or to improve the quality of this training. Initial follow-up was reported more frequently in relation to provided equipment, but was clearly valued by all users.

Follow-up care and maintenance were also generally rated positively for both types of device, though comments seemed especially positive for bought items. There were also trends toward reporting that maintenance care was easy to access, regardless of whether the device was paid for. Free follow-up care was much more likely to be reported for provided equipment, however.

Factors Influencing Purchase of Equipment

It was apparent that there were several factors which led users to pay for equipment themselves. By far the most common reason given was that the equipment was not available free of charge, that is, there was no choice but to buy. Although this most often related to mainstream devices such as computers, this factor was also given in relation to specialist technology such as hearing loops, page turners, voice-recognition software and exercise equipment.

Two and a half thousand pounds to turn a page for reading -… but they won’t give you anything enjoyable - all right they’ll let you watch the television for free, but they would never supply. . . such an enjoyment as reading.    (Female, 55 years, Multiple Sclerosis)

And then I bought this. . . exercise bike. . . . I had to buy that myself - you don’t get funding for any of these things at all…. I don’t even get any physiotherapy; I get nothing.    (Female, 59 years, spinal cord injury)

Another common theme regarding reasons for buying technology was the desire to be independent.

I pay for my own - I prefer to be independent.    (Female, 52 years, deafness)

I much prefer to just do things my own way.    (Female, 46 years, Thalidomide-disabled)

There were also several instances where users had bought equipment themselves because the devices provided to them were unreliable or unsuitable for their needs.

The alarm clock [social services] give is. . . the very basic one. . . and I find it was going wrong. I’d have it, you know, a couple of weeks and it would go wrong.… And. . . I just… ended up buying one myself.    (Female, 30 years, hearing impaired)

Interviewee: “It’s so stupid, the way they work it. Because I am in the electric wheel chair, they provide a manual chair. But I’ve got to take the one they give me, they wouldn’t give me money toward choosing a different type of manual chair. [And] the one they gave me I can’t move at all. . . . So I bought that one there: light-weight, and I can move it round about the house.”

Interviewer: “So even though the wheelchair that you were provided with, you couldn’t use it at all, they still wouldn’t give you any kind of alternative?”

Interviewee: “No. They wouldn’t change it.”     (Female, 59 years, spinal cord injury)

There seemed to be no evidence from the interviews that users purchased devices because they were unaware that they could get the equipment free of charge. Instances where users complained of lack of knowledge or information were no more likely to refer to bought or provided technologies.

Barriers to Purchasing or Accepting Technology


As well as reasons for buying equipment, it was possible to explore some of the reasons (or barriers) as to why people sometimes chose not to buy a device or turned down a piece of equipment offered to them, and instead decided to continue with the technology they were currently using.

By far the most commonly reported barrier to purchasing technologies was cost.

[I] just have to use my hands [to read a book], but I’m not good - I do do it but it’s frustrating sometimes…. But we looked at things through [a local charity]. . . and I went to this exhibition… but the cost was ridiculous, it was £2,000 for a page turner.    (Female, 35 years, Cerebral Palsy)

[In response to the question “what is stopping you from getting___?”]

Nothing. Umm, well. . . For. . . pff. . . Lack of. . . At the moment, a lack of money.    (Male, 45 years, spinal cord injury)

Hmm. . . probably money, because I have heard they’re quite expensive, yeh maybe a couple of hundred pounds.    (Female, 34 years, visually impaired)

Another very common theme was that there were technical concerns about the alternative, or that it had broken down.

I’d rather, em, keep a diary, and write things down, and tick them off, you know, rather than [use an electronic organiser]…. Because the other thing is, you know, you’re always at risk of having a power. . . failure or, em. . . you need batteries or - things like that.    (Female, 40 years, Schizophrenia)
I wasna just too sure of it. . . . I felt it was em. . . . You get gut feelings about certain things and I felt that was gonna- liable. . . to be. . . prone to break down.    (Male, 65 years, Multiple Sclerosis)
Some people felt that the process of getting new equipment was too inconvenient for them to go through.

I have just like maybe, well, occasional thoughts about getting onto. . . the internet but. . . em I don’t know, it’s just a. . . it would be a case of sort of figuring how. . . kinda compatible this speech system is with it or, eh. . . whether it’s eh. . . y’know. . . . Sometimes it’s one of these things you think well. . . do I really need it?     (Male, Ushers Syndrome)

I mean I could have like remotes for opening and shutting the blinds and things like that.… But then you’re talking lots of remotes in. . . every room and just connecting them up and stuff like that, and, sometimes the things that I quite fancy trying, it’s the hassle of getting somebody else to come in and set it up all for me.    (Female, 38 years, spinal cord injury)

A fourth common reason given was that - at least for the present - users felt they did not need the new equipment.

I have looked on the web quite on the bit [sic] and I have talked to people. . . and. . . as I’m fairly able-bodied still. . . I’ve turned them down.    (Male, 58 years, Motor Neurone Disease)

When I saw the neurologist. . . he said, you know, ‘the next thing we’re looking at is hoists’…. But we want to avoid that as long as possible. At the moment I can still. . . weight bear and that is important to me.    (Female, 60 years, Multiple Sclerosis)

Although for most people there were a variety of barriers to getting technologies, for a few interviewees there was one single barrier that recurred in their conversations. Some mentioned the issue of cost repeatedly, whilst for one woman the biggest barrier she faced was that alternative equipment was simply unavailable. Another interviewee tended to find new technologies too complicated to learn, and this deterred her from using them.

Summary discussion. The main reason given for buying equipment was that this was the only option available. Other important themes were the desire to be independent, or the unsuitability of provided items.

The most commonly reported barrier to buying, meanwhile, was the prohibitive cost of equipment. Other common themes were technical concerns, the perceived hassle of getting new equipment, and not wanting to get equipment that was not needed.

Do People get what they Pay for?

In terms of training, initial follow-up and service for equipment, it was apparent that there was little difference between equipment that was purchased, versus that which was provided. People who paid for their devices were no more likely to report receiving good training and service, or to find that maintenance was easier to access.

The fact that views on training and follow-up tended to be positive is good news for health professionals and those providing equipment free of charge, since the service given appears to match up to that of commercial companies. This would also seem to be important for users, as it means that those who cannot afford to buy equipment are not receiving a lower level of assistance with it. Conversely, those who buy privately can feel that they will still receive a similar level of training and follow-up even if they are not staying within the public sector.

The one main difference found regarding follow-up was that those who bought their equipment were more likely to have to pay for follow-up care and maintenance than those whose equipment was provided. This is probably as might be expected. However, since buying was often the only option for the interviewees, it would be desirable to have healthcare professionals and social services provide follow-up servicing free of charge (for specialist equipment at least).

General Discussion

Although many comments from users in the current study were encouragingly positive about the service, training and follow-up they receive from providers of assistive technologies, there are areas which clearly require improvement if the ideal of balanced, cost-effective services is to be achieved. As shown in the review above, past research has clearly demonstrated that assistive technology can play an important role in enhancing the independence, Quality of Life, and health outcomes of people with disabilities. Also, non-use or abandonment of equipment is clearly costly: not only in terms of the implications for already stretched services, but also for the user who may be missing out on the chance to enhance their situation.

Perhaps the most striking finding in the present analysis was the apparently narrow focus of provision by the NHS and social services, who appeared to give particular emphasis on providing technology for those with physical and sensory impairments. In particular, the findings support those of recent studies in the UK which highlighted serious unmet health needs for people with learning disabilities (Mencap, 2007; Michael, 2008), and indicates that these issues may also extend to those with mental health problems. There seems little justification for such narrow specialisation, and the finding indicates an urgent need for increased training for technology providers to broaden their knowledge of the needs of - and technology solutions for - a much wider population. 

More training is seen to be needed also for technology users, with both private and public sectors failing to provide sufficient follow-up home visits or client-centred training to fully enable people to get maximum benefit from their equipment. It was also seen that more - and more local - engineers must be made available, particularly for users of highly specialised equipment such as environmental control units. Despite encouragement, users did not feel entitled to call on help from specialists many hundreds of miles away, whilst those who did have local access to maintenance support made use of it frequently. Clearly such a service would be highly valued and useful for all assistive technology users.

It was interesting to note that several users cited a desire to be independent as their reason for purchasing their own devices. Perhaps health and social service professionals could benefit from exploring ways to change the services they provide so that people do not feel they are ‘dependent’ when using them. An excellent model of information provision (for both bought and provided equipment) was described by one interviewee attending Glasgow Southern General Hospital, where Momentum Scotland’s Assist program provides a wide variety of freely available information and advice regarding all types of assistive technology and where to obtain it ("Assist - Momentum Scotland,"). It would be beneficial to have such an information library compiled and available in every local health service area, along with knowledgeable staff who are happy to help users in selecting the right equipment. By providing a more open and balanced approach such as this, where technology users are free to get as much assistance as they wish, they can perhaps feel more empowered in their decisions.

Cost was seen to be an important factor for users. Not only was this an issue for those who cited it as a major obstacle to buying equipment, but also for those who had purchased technologies: most often because this was the only option for them, or because provided equipment was unsuitable or sub-standard. The price of assistive technologies, particularly for specialist equipment, is a complex issue, since smaller markets mean that what are often very small companies need to charge more for their products, or else rely on charitable individuals prepared to support the endeavours without profit (Scherer & Coombs, n.d.). Most interviewees, whilst complaining that the cost of specialist technologies seemed prohibitively high, also understood the reasons why this might be. 

The cost of buying assistive technologies is further increased by the fact that users are more likely to also have to pay for follow-up servicing and maintenance for purchased equipment. Perhaps this could be alleviated by a free (or subsidised) maintenance service being available regardless of whether items are privately sourced. At the very least, this could be provided for specialist equipment.

Scherer and Coombs (n.d.) have envisioned a balanced, cost-effective assistive technology service which they liken to a ‘3-legged stool’: This, they have argued, can only be achieved by carefully balancing consumer need, quality service and cost containment. Perhaps by providing reliable and well-matched equipment; by giving more client-centred training and follow-up; by monitoring the need for modifications or change to technologies; and by allowing users to return or exchange unused equipment, a more cost-effective system can be created, thus enabling resources to flow back into the system and increase the amounts of technology, advice and training available.  

Our findings highlight an urgent need for audit and improvement of technology services for people with disabilities in the UK. Services could be greatly enhanced by having a more coordinated and client-centred approach, and by increased investment in the training of healthcare professionals so that they have the knowledge required to provide a well-balanced technology provision system.
Footnote
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Appendix – Analysis Coding Framework

	Code
	Definition and examples of sub-themes

	Info > Source
	Where do users get information about technology?

Subcodes included: Friends, Public Sector Organisations, Mainstream, Disability Charities and Organisations (total 16)

	Info > Amount HP
	How much information is provided by Healthcare Professionals and Social Services?

Subcodes: Ask, Free, Free>Limited, None

	Training > Given
	Was any training given?

Subcodes: No, Yes, YesBut

	Training > Rating
	Was a satisfactory level of training given?

Subcodes: Bad, Good, None, QuickOk

	FollowUp > Given
	Was the user given an initial follow-up check? Can they get follow-up servicing?

Subcodes: Delay, Good, None, Poor

	FollowUp > Easy
	Did the user report it easy to access follow-up service?

Subcodes: No, None, Yes

	FollowUp > Cost
	Did the user have to pay for follow-up service?

Subcodes: Free, Partial, Yes

	Bought > Provided
	Whether the item was bought or provided

Subcodes: Provided, Bought, Partial

	Bought > Reasons
	Reasons given for buying equipment

Subcodes included: Choice, Convenience, Independence (7 total)

	Provided > Reasons
	Why do users choose to use provided equipment/not buy equipment?

Subcodes included: Cost, Convenience, Not needed (total 12)

	FollowUp > Replaced
	Why was the equipment replaced by the provider? (where applicable)

Subcodes: Breakdown, Provided Poor, Upgrade

	Boughtprovided
	Meta-tag applied to all coding instances – possible values: bought, provided, partial
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The use, role and application of advanced technology in the lives of disabled people in the UK
Abstract
Disabled people are excited by the potential benefits of using advanced technologies at home. However, many devices are abandoned early and lie unused. This research project aimed to explore why this happens, what the users of such technologies require; how advanced technologies can rise to the challenges of flexibility and user choice; which applications enhance independence and improve quality of life and what the barriers are to take-up and future utilisation. 
It was found that disabled people wish to use advanced technology to increase independence in and beyond home but the cost of both mainstream and ‘specialist’ devices are prohibitive. The role of advanced technology should be to enhance independence and provide mainstream solutions that disabled people request, rather than designing and engineering ‘specialist’ expensive products. Furthermore, the application of advanced technology for use in the home, should be directed by disabled people, collectively and individually.
Terminology & Orientation
For the purposes of this article, 'disabled people' are people between the ages of 18 and 65 who have impairments (physical/sensory/learning difficulties/ mental health issues). 'Advanced technologies' are devices (often electronic) both mainstream and ‘specialist’ that assist disabled people at home. 'Independence' as used here does not necessarily mean the goal is for all tasks to be performed by the disabled person, but the person retains direction, choice and control, with appropriate personal assistance (Johnson & Moxon 1998). 
The theoretical position adopted was the social model of disability (Oliver 1990) which holds that people are disabled by the mainstream society that takes little or no account of access requirements, but expects people with impairments to ‘fit in’ with the non-disabled majority (UPIAS 1976).  The research took a social model approach, using a social barriers perspective (Roulstone 1998) and utlising the tenets of the Outcomes for disabled service users framework, (Harris 2005).

Background
The topic of this research project is one that is neglected within both the disability studies field (Johnson & Moxon 1998) and the design/engineering arena. However, for many years now researchers have been commenting that there are dangers in the silence of disabled people concerning the impact of technology in their lives and in allowing the processes of development and innovation to continue to be driven by designers and engineers (Johnson & Moxon 1998, Hammel et al 2002). There is a widespread assumption that technology of all types can only improve disabled peoples’ lives and therefore what is required is simply more sophistication. However, very few studies have previously examined exactly what requirements disabled people have for advanced technology to support independent living, what their aspirations are and what issues and problems arise from usage. Even fewer have taken a social model approach to this research topic.
For many years, designers and engineers have been developing advanced and assistive technological devices and progressively these have been added to disabled peoples' homes (Dewsbury et al 2002). Previous research in this area has shown that people with different impairments have differing requirements for service provision (Harris et al 2005).  Pioneering research in this field by Roulstone (1998) demonstrated the value of taking a social barriers approach to the identification of key issues in relation to advanced technology use.  
Many technologies that are currently on the market hold potential to enhance the lives and independence of disabled people (Dewsbury et al 2002). Mainstream technologies that are already in people’s homes could theoretically be used or customised to meet people’s changing requirements over the course of the lifespan. IPods for example are widely used for leisure, but these devices can also remind users of medication times. Such use obviates the need for ‘specialist’ devices and avoids potential stigmatisation of users as well as unnecessary financial outlay.

Prior studies on the use of ‘assistive technologies’ (specialist devices designed purposively to assist disabled people) at home have shown that one third are abandoned early and lie unused (Sherer and Galvin 1996, Kittel et al 2002, Sherer 2005).  The pace of change in the area of assistive technology in recent years has been rapid. Whilst this is exhilarating, the current technological limitations of devices are all that constrain the designers and engineers. This has led to a situation where the excitement of possibilities drives the process of innovation. However, in all this, there is a sense that the common sense notion of starting from the standpoint of disabled consumers has become lost.
Many disabled people voice a concern that engineers in particular, work within an assumed medical model (Oliver 1990) that is, that they are somehow ‘broken’ and that technology is a ‘fix’(Dewsbury et al 2004, Roulstone 1998). Thus, sometimes motivations and orientation of designers and engineers are questioned by disabled people. For example, the area at the forefront of developments currently is automated prediction in Smart homes (Dewsbury 2001, 2005A, 2005B, Joseph Rowntree Foundation 2005). In practical terms this means the home can maintain a 'watching brief' and information on use of everyday items (such as the washing machine or kettle) can alert remote personal assistants to take action. 

To date, there has been a dearth of debate by disabled people about the potential civil liberties issues that contact with such advanced technologies presents, or how user rights can be maintained and protected. Whilst the social model impacts across the full spectrum of disabled people’s lives in public society, curiously, to date commentators are content to leave the domestic sphere in the clutch of those who perpetuate individual model approaches.
As advanced technology use in the home becomes a norm rather than an exception for disabled people in the UK, issues of reliability and dependability have become major concerns to users (Demers et al 2002). Increasingly, advanced technology is steadily pervading more areas of disabled people’s lives. However, as the capacities of advanced technology increase ever apace, it is important that the goal of empowering disabled people, recognised in this journal as far back as 1993 (Thornton 1993) is kept firmly at the forefront of developments.
In the UK, ‘Community care’ is a reality for the majority of disabled people; however, resources to provide comprehensive health and social care on demand are becoming increasingly stretched (Harris et al 2003).  Prevention of acute social care or health events is essential if quality of life is to be maintained and demands on health and social services are to be effectively managed.  Advanced technology may have a significant present and future role in this process, but its use, role and application should be directed by disabled people, collectively and individually.

Objectives

The objectives of the research were to explore the challenges, barriers and facilitators to acceptance and acceptability of advanced technological devices designed to assist and support independent living. A systematic review of existing literature was undertaken to critically appraise the extent to which advanced technologies usefully assist the lifestyles of disabled people and construct a typology of assistive technological solutions, devices and standard uses (Khan et al 2005). This was followed by qualitative interviews which aimed to explore the possibilities, limitations and challenges experienced by disabled people in using advanced technology to support independent living; the learning challenges that contact with technology presents; the capacities of technology to cater for individual choice requirements; the limitations to flexibility and instances of technology abandonment and reasons for its failure. 
A series of ‘User Clubs’ explored with the national and local disability community their usage of, interest in, frustrations with and aspirations for advanced technology. Finally, at a ‘User Innovation Day’ disabled people from across the UK explored with user groups, charities, service providers and NGOs, technology companies, designers, engineers, architects, manufacturers and vendors the technical limitations and potential of advanced technologies for independent living. The discussion centred on possible solutions to user issues, the exploration of the extent to which the advanced technologies can be designed to respond flexibly to individual requirements and evaluation of cases of abandonment or under-use of technologies. 
Methods

Multiple methods were used in this research using the principles of real world research (Robson 2002). The systematic review had two phases. Phase I was a non-systematic review of terminology use and definitions and Phase II was a systematic exploration of the research literature focusing on review publications.

The in-depth interviews (n=46) utilized qualitative semi-structured interview methods (Robson, 2002) and focused upon examining disabled people’s day to day use of advanced and assistive technologies in their own homes. A quota sampling strategy ensured that people with physical, sensory, multiple impairment, learning difficulty, mental health issues and/or chronic illness could participate.

The User Clubs (n=7) and Focus Groups (n=4) , in which 31 disabled people, personal assistants and family members collectively formed opinions concerning advanced technology usage, had an ethnographic methods base (Glaser & Strauss 1967), as did the User Innovation Day for users, designers, engineers and service providers. The resulting synthesized themes are presented below.
Possibilities, limitations and challenges 

Users described hopes, dreams and frustrations with both existing and wish-list devices. ‘Possibilities’ were desired devices, currently not possessed. Some participants had ideas for new products or services that are not currently available. In actuality some ideas reported in the form of user dreams are actually now available but the users did not know about them. Examples included a machine that video tapes several channels of TV at once and can overlap programmes; a portable computer that would download newspapers; a machine that meant a wheelchair user would not be rushing across the room to answer an unsolicited telephone call, and a device that gets around ‘monopolisation’ of landline by dial-up internet connection. This evidence suggests that users lack up to date knowledge about potential devices and advanced technological solutions.

Some possibilities users desired that are not currently on the market include a face-controlled electric wheelchair; a small, light conference folder (portable loop system); an ‘emotions clock’ for autistic children who do not speak; and a light and portable 4- wheeled walker.  There were many possibilities described by Deaf and hearing impaired users, for example, a ‘missed calls register’ on a pager system similar to that on existing mobile phones, a cheap and useable videophone so that Deaf people can sign to each other; a device that translates the spoken word into text instantly on a phone and for cinemas to caption (subtitle) all films. The dream of many Deaf people is to find a machine that converts speech to text, without going through the medium of a Palantypist or human operator (as in the Type Talk system). Even in 2008, not all TV programmes are subtitled and this dismayed Deaf participants. 

Other items described as future possibilities included a solar-powered battery for a ‘talker’ (communication device) as the batteries are constantly wearing down; several devices for gardening including one that would enable a person with use of one hand to sweep up leaves and a wheelchair user to trim a hedge, as well as a robotic lawn mower. Also on the list was a multiple-use device that could enable a wheelchair user to turn small knobs, for example heating controls or light switches via a long pole mounting. A voice activated fully automatic car was also desired – but the current models all require some degree of hand control. 

Accessing leisure pursuits through computer technology was a goal for many users, but these are not always fully accessible. A user with dual sensory impairment used screen reader software on the computer but was using touch typing to input text. The user had learned touch typing at college and navigated the key board by the raised key points. The user enjoyed playing ‘who wants to be a millionaire’ but the options read out by the computer (particularly B and D) were sometimes indistinguishable. A future possibility described would be to have coloured options, which would enable the player to choose (and differentiate between) ‘red’ and ‘blue’ options.

The possibilities of infra-red switch technology, Bluetooth and wireless systems, were found to be exciting to users and these systems have significant and desired advantages over wired systems. To many users these systems have revolutionised device control in the home. Originally, on return from hospital one user had everything ‘hard-wired’ around the house. The development of infra-red switching had enabled the user to effectively abandon wires all over the home. The same user was also excited by Bluetooth technology possibilities and had recently got a voice-activated contacts book in a mobile phone.

Most participants who used voice recognition software were excited at the possibilities for communication purposes using computers, however, several reported that the software made copious errors and the process could be laborious, particularly in training the device (see below). In terms of alternative and augmentative communication (AAC) devices, several users described the rigidity of the programmed words and that engineers or speech therapists only knew how to enter new words, thus limiting the independence and creativity of the user.

There were a few examples that involved users making minor changes to existing mainstream or specialist products, some supplied through hospitals and social services, others bought privately. Three users had adapted technologies for different purposes, either to make it more efficient or comfortable to use. However, in the main, users were very wary of ‘tampering’ with technological devices, especially if these had been supplied by public authorities.

Learning challenges that contact with technology presents

The participants had a wide range of impairments; consequently the list of learning challenges that came from contact with technology was extensive. These were divided into barriers and facilitators to learning (Table 1). 
<Table 1: Barriers and Facilitators to Learning to use Technologies>
Notable in Table 1 is the amount of participants that were not offered training or support (7). A feature of poor training is rushed or inadequate instruction. On the positive side of training, it is of note that the participants accessed a huge range of formal and informal, human and virtual sources in order to procure training. Nineteen participants described accessing some training from a human being or virtual source. Instruction manuals that use complex language and are difficult to understand were disliked, whereas those that are easy to understand were preferred, and two participants preferred human instruction. Less obvious is that for some participants, impairment effects caused issues with assimilation of written instructions and concentration. An ‘unusable instruction’ given to one user for a telephone that was hands free, was to plug it into a mains sockets to recharge at night, but the user could not do this independently. Five participants valued and benefitted from assistance from their family members to learn technologies, although one was bothered by issues of dependence and taking advantage of family.

<Table 2: Pragmatic, Manipulation and Psychological Issues in learning to use technologies>
The findings on learning to use technology were divided into pragmatic, manipulation and psychological issues. Pragmatic considerations include remembering functions on devices. This is a particular issue for participants with visual and/or cognitive/ intellectual impairment, where lessons learned at one session may need to be repeated. In particular, participants with visual impairment described issues with needing to be shown where buttons are and their functions and on the next use, having to remember their location. On the positive side, eleven participants described teaching themselves to use various devices. 

Manipulation issues included physical manipulation of devices and ensuing frustration. The issue of button size on remote controls and mobile phones was a repeated strong theme. On the positive side, the increased capacities for storage of very small devices (e.g. iPod) and new service convergence facilities were welcomed (such as using a SIM card from a mobile phone to implant the phonebook into a new landline phone memory).

Psychological issues divided broadly into negative and positive features also. In terms of negative features, there were fears over breaking technological devices, incapacity to use devices or get the most from them. Seven participants described varying levels of frustration in trying to learn technologies of all kinds. In particular, learning to use new multi-function environmental control devices (one of which had 245 functions) was described as ‘hard work’. However, on the positive side, participants reported enhanced self-esteem from mastering computer functions, feelings of confidence gained in mastering technologies and also ‘transferable confidence’  - skills gained in using computers assisting with learning other devices such as mobile phones.

Individual choice requirements and flexibility limitations

When asking participants questions about choice, an interesting dichotomy in the findings arose, depending on who finances the equipment. Where public funds supply equipment, users were given no choice at all in the design or type. These decisions were made by professionals. In cases where users had bought technological devices themselves, there are descriptions of having a multiplicity of choice and in some instances being ‘overwhelmed’ by the choices available. Furthermore, there were also cases where disabled people requested advice on products from statutory service providers, (e.g. wheelchair design) and these turned out to be unsatisfactory. An independent source of information advice on advanced technological products was deemed by users to be necessary, but not a service that was available to them.

Some users of advanced technology, such as AAC technologies wanted the device to use abbreviations for words, but this was not possible with the current machines. The latter is a good example of how users are ‘pushing the boundaries’ of the technological devices through evolving choice requirements that are only bounded by the machines’ limitations. One user requested the inclusion of swear words in an AAC device memory and these were entered by the professional involved, however, it was not possible for the user to independently programme the device. Therefore, although the device had flexibility capacity, it did not allow for full independent use. This is an important distinction.

In some cases, users’ frustrations with technology stimulated the search for the development of a flexible solution:

P1:
Well I have …a voice activated software in the office and at home and  ….the package comes with a headset which is plugged into the back of your computer, its got a wee microphone that comes with [it]…but somebody like me who can’t use their hands, once that headset’s on …- well especially at home, when I’m on my own, if its on, I can’t do anything.  If the doorbell rings or the phone rings I can knock it off and go and answer the phone but that’s, of course that’s it, can’t go back on it again…So …I thought if I could have something I could drive up to rather than have it attached to my head …there was an organisation called <name> is that right?

P2:
Yeah.

P1:
Anyway they had a local rep that came along and looked at my problem and he went away and he came back a week later and he’d … built a booth that sits on the top of my computer… and he’d taken the mike off the headset so, and it was made from a fishing, a bit of fishing rod that he’d painted black…

P2:
Right.

P1:
So I just drive up to it…

In this case, the charitable organisation designed a pragmatic solution that made the technology more flexible and tailored to the user’s individual requirements.

Other limitations to device flexibility noted were with communication devices, which limited the amount of personal phone contacts that could be stored, and had no facility to ring back if the number was not in the user’s address book. This meant that the independent functionality of the device was constrained. Flexibility was also linked to portability:

R:
I’m very careful when I choose….a piece of equipment; I need it at home, but I might also, say, need it on holiday…

An important consideration then, is whether the device can be moved around locations with the user. Similarly, the issue of impairment changing over time and whether the device can cope in the new circumstances was raised in relation to digital hearing aids (which are individually tuned and programmed by computer):

R:
So these are… great and…I’m not sure, but I think, it probably means that you can programme them for much worse hearing losses, than you could the old analogue aids…So that means that people who before couldn’t have a hearing aid probably can now - which is helpful isn’t it?

I:
And presumably you can re-programme them if your hearing… changes...

R:
If your hearing changes, yes!  Yes, you see, which is, which is fantastic.

Some users wanted and needed devices to be more flexible than they currently were. For example, if a Deaf user of a pager system was in the shower, the device had no ‘missed call’ or register of missed activity – so a caller at the door would still be outside and the Deaf person would not know. However, such a feature is standard on modern mobile phones.

Computers and software caused general frustration, especially in learning to use new applications:

I:
So you don’t feel confident enough to link your MP3 player to start using it yourself, you’d feel better to have someone…?

R:
Well I tried for a start I tried installing the disc, and then it came up with… and I couldn’t click on it and get it running after it had been installed. It kept coming up with ‘cannot open, another programme is running’ so I lost interest, ‘Oh sod off then’ and I thought I’d leave it ‘til somebody else, because I’ll probably have to “uninstall” it and reinstall it and I can’t be doing with it. That’s sometimes I’ll get like that. I’ll try it but if it doesn’t work I can’t be… I have other things to do. I can’t mess about, I want to get back on my message board and talk to people.  

Flexibility of software was however, valued:

I1:
How flexible do you think the software is?  I mean can you change it ……

R:
Oh you can, yeh, if I show you this.  I think the word’s ‘macro’ - you can do macros... Now I don’t do this very often, cos, I don’t find I need it, but just as an example... [to computer:] wake up... start Microsoft Word... <Respondent>’s address... [computer prints entire address]... select all... right align that... left click... [computer replaces address with ‘Backlight’]... scratch that... mouse left click... [no response]... mouse left click... [no response]... go to sleep... [computer inserts the word ‘Consciously’] scratch that... go to sleep. 

This user was quite satisfied with the level of flexibility afforded by the software. However, close examination of the above quotation shows that the computer made several errors recognising the user’s voice commands. This was a generalised problematic area.

Some services, such as an automatic ansaphone on landline telephones, did not prove to be sufficiently flexible for users, who could not get to the telephone before the service started, and were informed that the number of rings could not be extended. 

Technology abandonment
The participants had used a huge range of mainstream and specialist items, most of which were supposed to support different aspects of everyday life, such as mobility, and communication. Whilst many of the mainstream items that were reported abandoned had merely been superseded by new technology (e.g. video recorders to DVD players), others proved impossible to use for impairment reasons. In one case a participant affected by Thalidomide reported that the equipment given to them by a professional proved too time-consuming and exhausting to use (‘suck and blow’ communication system) – this was abandoned in favour of the user’s preferred method of communication - typing with feet. 

Several participants complained of the inadequacy of NHS wheelchairs and had bought their own lighter models that had more functions. The most difficult cases involved raising beds -participants were unable to use the equipment and described struggling to get out of bed manually. 
Other cases involved giving up on landline telephones as increasing difficulty in manipulation effectively precluded using them. Some participants had chronic illness/ terminal conditions and experienced multiple failure with items that could not usefully be used.  A participant with visual impairment abandoned a universal remote control as the touch panel had no raised buttons and was impossible to use. 

The general society-level improvements in size and weight of materials available have filtered through into the specialist ‘disability market’ also and many of the respondents described such improvements. In these respects, many of the devices abandoned had been superseded by improved models. Examples were an ‘alphabet machine’ that was superseded by an AAC unit ,a fax machine with separate phone line used by a Deaf person that was superseded by broadband working on one line, and large, bulky AAC communicator machines being superseded by small lighter devices and that can be fitted direct to a wheelchair.
In terms of device ‘failure’ in strict terms, two participants described abandoning speech software because it was ‘nasal’ and difficult to understand, and the other because it was not ‘user-friendly’.

Of the participants with hearing impairment, there were some interesting findings concerning updating of technology; one no longer used an inductive loop for TV owing to improved hearing aid technology; one no longer used a Minicom textphone owing to the availability of text on mobile phones and diminishing use by the Deaf community; and another had abandoned using mobile phone texting owing to availability of internet chat rooms. One participant with hearing impairment had abandoned three devices; a neck loop for telephone use described as ‘hassle’- (mobile phone texting had superseded this device); a ‘very heavy and bulky communication folder’ for meeting attendance, superseded by improved loop; and an amplified phone, which was superseded by use of email and mobile phone text. There seems little doubt that such innovations in the communications technology market are making an impact on the Deaf community and changing the ways they communicate within their social groups. From these general descriptions Deaf people appear to be exploiting the opportunities of the improvements in the mainstream communications market in a fortuitous fashion. The findings show that communication between members of the Deaf community is evolving and they are starting to use new devices and services in response to the availability of new communication technologies.

Conclusion

The research demonstrated that disabled people engage enthusiastically with advanced technology and appreciate the increased independence that access to such devices can bring. Interestingly, this general finding applied to all impairment types. However, there are many challenges to continued productive engagement with advanced technology for disabled people. Not least of these are the financial costs, which can prove a formidable barrier for many disabled people. The current policy position on financing advanced technology in the UK revolves around whether the user is currently in education or employment. Thus, users find there may be support available for example to access computers if one is pursuing a college course or through Access to Work. However, users not in education or employment have no straightforward access to funding streams and for this group, financing desired equipment is a major issue. Similarly, items such as computers that were financed through such streams require upgrades for software, especially to run the newest programs, and these similarly proved unattainable.

There was exciting evidence of user group appropriation of new technologies, for example, mobile phone texting and internet messenger use by the Deaf community. 
Interestingly, these technologies are the first to truly hold potential to overcome the barriers between Deaf and hearing communication by providing a mainstream solution (Harris 1995; 1997, Harris & Bamford 2001).
As time moves on, more devices become available that are more suitable for individual disabled people owing to increased choice in the market and general improvements such as the development of lighter weight materials. In many respects, this reflects the general trend of technological improvements in everyday life – considering for example, that the first computer had to be housed in a large building and now much more powerful machines exist in the form of laptop computers. The participants in the study were making full use of these advantages and were keen to see more, particularly in the wheelchair market.
The evidence suggests that advanced technology currently available and being used in disabled peoples’ homes holds significant potential for the exercise of user choice. An important distinction was found here however, between those items provided through public services and those privately purchased. Those items given to users and funded wholly through the public system were ‘prescribed’ by professionals and the users did not get a choice of item. Thus, the medical model lives on in the world of public services. However, in the private purchase arena, users are overwhelmed with choice and making choices between expensive items is often difficult.  In terms of flexibility, the users in this study were keen to exploit the potential in all advanced technological devices for increasing independence. At the present time, there are limitations to the flexibility that some devices can muster but users are continuing to push the boundaries of device capabilities.

Mainstream markets still have a long way to go in making certain products fully accessible for disabled people. The Disability Discrimination Act (2005) in the UK covers access to goods and services. Devices such as mainstream mobile phones, that this study showed are considered essential by disabled people, were found to be largely inaccessible. There is currently no law that means designers must incorporate the tenets of universal design into products or take steps to ensure disabled people can use them. However, the evidence of this study is that there is a great need for items such as accessible mainstream mobile phones. The mainstream market has a long way to go in ‘user consultation’ to avoid the pitfalls of blue skies design that results in inaccessible products.


Disabled people wish to use advanced technology to increase independence in and beyond home. The role of advanced technology is to enhance independence and to research and provide the mainstream solutions that disabled people request, rather than designing and engineering ‘specialist’ expensive products. The application of advanced technology for use in the home, should be directed by disabled people, collectively and individually.
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Table 1: Barriers and Facilitators to Learning to use Technologies

	
	Barriers to learning
	Facilitators to learning

	Training
	Poor/ rushed training from:

· Provider (2)

· family 

· technician 

No training/support (7)

Excessive cost of training


	Good training from:

· provider (3), 

· employer 

· social worker 

· electrician 

· technician (3) 

· on-line peers 

· friends (4) 

· helpline (3)

· helpers at respite care centre

· charity

· Speech therapist (3)

	Instructions/ manuals


	Difficult to understand instructions / manuals (5)

Unusable instructions 

Specific problems with;

· reading instructions (2)

· concentration

· commands

Prefer human instruction(2) 
	Easy to understand instructions / manuals (6)

On-line instructions

Demonstration:

· human

· Program talk-through 

	Family
	Depending upon/ taking advantage of family help to learn


	Family help with learning valued (5)


Table 2: Pragmatic, Manipulation and Psychological Issues in learning to use technologies
	
	Barriers to learning
	Facilitators to learning

	Pragmatic issues


	Time (2)

Patience (2) 

Cost

Connecting older and new devices 

Learning to use the functions on new items

Lack of on-going support

Non-compatibility of software 

Knowledge/capacities assumptions by designers 

Remembering Functions (5): including; 

· complexity of environmental control device 

· phone memory

· commands for computer

· whereabouts of buttons 

Terminology difficult to follow
	Symbols instead of words

Self teaching (11): through;  

· Trial and error (3)

· On-line/video learning

· Perseverance over years (2)

Aim for independence (2)

Enjoyment (3) 

 

	Manipulation issues


	Electronic reader controls

Scooter controls

Size of buttons on remote controls (2)

Navigation through menus on mobile phones
	Storage capacity of new technology in comparison to old 

Flexible and transferable functions between devices



	Psychological Issues


	Fearing own inadequacy in capacity to understand how to use technology(2)

Fear of damaging device 

Negative attitude to technology 

Emotional dislike of technology 

Embarrassment at ‘computer ignorance’  

Frustration: (7) including;

· ‘Hard work’ (environmental control unit) 

· Complexity of functions
	Enhanced self-esteem from mastering computer functions 

Enhanced confidence from proficiency (3)

Transferable confidence (3) Learn only necessary techniques




Appendix 3:

Interview Schedule

Main Study Interview Schedule

Explain to interviewee:

1. The purpose of interview is to explore possibilities and limitations in using advanced technology to support independent living

2. We would like to know what learning challenges contact with technology presents

3. We also want to know how much choice you get in the devices that are provided to assist you at home and whether they are flexible enough for your requirements

4. We want to ask you about whether you have ever used technology as a solution but abandoned it.

5. Finally, we want to ask what you would ideally like to see developed in the future in terms of new technology to assist you in living at home

Tour (discuss on tour)

1. Possibilities and limitations:

a. What devices enable you to be more independent? 

<choose one device to discuss>
b. What task does this device assist you with?
c. How much choice did you have about which device you could use for this task? 
e. What do you do when it doesn’t work?  
f. Do you have to rely on other people to help with this task? If so who?

g. Would you say that using this device improves your quality of life? (How)
h. How important is having this device to you?
Interview

Limitations

i. Have you ever been offered a device but turned it down? Why?
j. Are there some things you choose not to use technology for? (What and why?)

k. Is there a limit to how much technology you would have in your home? (Why?)
2. Learning challenges

a. When you get a new device do you find it easy or difficult to learn to use it?

<Discuss last one obtained>
b. What helped you learn to use it?
c. Were you offered training? From whom?
d. Was learning to use it a positive or negative experience?
3. Choice & Flexibility

Choice (items not currently owned):

a. Are there devices you know about (but do not have) that would enable you to be more independent?

b. If you could choose one new ‘device’, what would it be? 
(Discuss this one)

c. What is stopping you having it currently?

d. What would you be able to do if you had it?

e. As you don’t have it, do you rely on other people to help with this task? (Who?)

Flexibility of owned devices
h. Are your existing devices flexible enough for your requirements?

<Choose one to discuss>
i. Have you ever thought about changing it to make it more useful? 

j. How would changing it help you?
k. Would making this change benefit other people in your home too? (How?)
l. What would prevent you from making this change?
m. How important would this change be to you?
4. Abandonment of Technology (discuss one piece; if applicable)

a. Can you think of a piece of technology that you used in the past but no longer have?
b. What was this technology supposed to help you to do?
c. What was the problem with this technology?
d. For how long did you use it?
e. Why don’t you use it anymore? 
f. What do you use instead?
5. Development of New Technology in the Future

a. If you could create one piece of technology for your home, what would that be? 
b. What would that new technology enable you to do? 
c. Would using it benefit other people in your home too?
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Ethical Consent Forms: University of Dundee Ethics Committee

University of Dundee Research Ethics Committee (UREC)

Standard Operating Procedures for all researchers

Constitution of the Committee

The Committee is based on the existing Psychology Ethics Committee, and comprises six members of staff from that School (from 1 October 2004: Professor Trevor Harley (Chair), Mr Philip Burgess, Professor Alan Kennedy, Dr Emese Nagy, Dr Astrid Schloerscheidt, and Dr Peter Willatts). The Committee comprises three additional representatives, one from the School of Education and Social Work (Professor Keith Topping), one from the School of Nursing & Midwifery (Dr John Drummond), and one from the School of Computing (Dr Annalu Waller). The lay member is Ms. Elizabeth Melville. The Committee reports annually to and is appointed by the University of Dundee Research Committee. The Committee operates a joint auditing process with the University of Abertay.

Remit of the Committee

The remit is to make recommendations and to provide feedback on the ethical appropriateness of research projects. Some aspects of design may be relevant to ethical considerations (e.g. research should not be so poorly designed as to guarantee meaningless results, thereby wasting participants’ time). Note that any research involving the collection of human biological samples or data from NHS patients who are included by virtue of their being patients, or their carers, must be approved by the Tayside University Hospitals Trust Ethics Local Research Ethics Committee (LREC).

Note also that ethical approval may not in itself be a sufficient precondition for carrying out the research (e.g. the research might need clearance from Disclosure Scotland, or approval of local education authorities, parents, and teachers, or some other body; contact Dr Peter Willatts in the School of Psychology, p.willatts@dundee.ac.uk, for advice); such conditions are outside the remit of the committee. You must also ensure that you carry out any necessary risk assessment, and you must abide by all appropriate safety regulations. (Contact the University Safety Officer for advice.) You are also responsible for ensuring that your research complies with the Data Protection regulations. If your data are stored in any way such that the data can be linked to an identifiable individual (e.g. by name or by code) then the data must be registered by filling out the form at http://www.dundee.ac.uk/recordsmanagement/dataprotection/pro-forma.htm.

Application Procedure

All research involving collecting data from humans must be approved by the Committee before data collection commences; “research” includes experimental work, questionnaires, and face-to-face, telephone, and Internet surveys. You must read and follow the University of Dundee Code of Practice for Research on Human Participants.

Research carried out by undergraduate students and taught Masters must have appropriate ethical approval. This approval will be dealt with by another mechanism, normally at the school or college level (details will be supplied by your college). Academic staff, researchers and postgraduate (research) students are responsible for producing their applications to the University Committee.

All applications for ethical approval from the UREC must be submitted to Mrs Lynda MacDonald in the School of Psychology General Office (l.mcdonald@dundee.ac.uk) using the attached form, both as a hard and an electronic copy. Incomplete applications will be returned. Note that in many cases it is possible to seek generic approval for a methodology, although any subsequent significant changes in methodology will necessitate fresh approval. Copies of sample informed consent and participant information sheet templates are also attached. An ethics application should consist of:

• The attached Ethical Approval Form, completed and signed

• The Informed Consent Form (or alternative means of establishing informed consent if written consent is not appropriate – e.g. if the participants have restricted literacy)

• The Participant Information Sheet (which must be distinct from the consent form)

• If necessary you will also need to produce a debriefing Information Sheet to give participants after the research is complete (e.g. if the research involves any sort of deception).

• Any supporting documentation required (e.g. grant applications, a copy of any questionnaire, any covering letters; see form below)

Approval

There are three routes to possible approval, depending on the responses on the form.

1. If any of the answers to Questions 10-12 is “Yes” then the proposal will be referred to the full Committee. Note that research involving any form of deception are particularly problematical, and a full explanation of why deceit is necessary, why there are no acceptable alternative approaches not involving deceit, and the scientific justification for deceit must be provided in a covering letter.

2. If any of the answers to Questions 1-9 is “No”, but the researcher still considers the research to be ethically non-problematical, the researcher must write a covering letter explaining the answers and explaining why there are no ethical difficulties. The Chair may then approve the proposal by Chair’s action, or may decide to refer it to the Committee.

3. If the answers to Questions 1-8 on the form are all “Yes” or “Not applicable”, and the answers to Questions 9-11 are all “No” or “Not applicable”, then the Chair of the Committee will usually approve the proposal on Chair’s Action.

At least three members of the Committee (including the Chair) will read any proposal referred to the full committee. The Committee provides written comments on the application. The Chair of the Committee makes the final decision based upon the Committee’s comments. The applicant is informed in writing or by email of the decision, and given any feedback. The decision is one of:

1. Accept without conditions

2. Accept with conditions

3. Recommend submission to another committee (e.g. Tayside NHS LREC)

4. Revise and resubmit (with conditions)

5. Reject (with reasons)

We aim to provide a decision in three weeks from submission during semester time. If the decision is accept with conditions, you must write to the Chair of the Committee explaining how those conditions will be met. You must notify the Chair of the Committee of any subsequent deviations from the agreed protocol. Note that the University may audit projects to ensure that ethical standards are being maintained. You should keep and file your email confirming Ethical Approval. When the research is complete you should provide a brief report noting any complaints or ethical issues that may have arisen while carrying out the research. (For taught students an electronic copy of the final project is acceptable.)

All researchers must abide by the University of Dundee’s Code of Practice for Research on Human Participants, as well as the guidelines of any other relevant body; for example that of the British Psychological Society (on whose form ours is loosely based; see The BPS Ethical Guidelines: Guidelines for minimum standards of ethical approval in psychological research (July 2004).

Professor Trevor Harley

Chair, University of Dundee Non-Clinical Ethics Committee
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 PARTICIPANT INFORMATION SHEET

The USE, APPLICATION AND ROLE OF ADVANCED TECHNOLOGY IN THE LIVES OF DISABLED PEOPLE


INVITATION TO TAKE PART IN A RESEARCH STUDY

You are being asked to take part in a research study, which aims to understand how disabled people use advanced technology at home. The researcher is Dr. Fiona Bolik, who is supervised by Professor Jennifer Harris, School of Education, Social Work and Community Education at the University of Dundee.

PURPOSE OF THE RESEARCH STUDY

This study involves you giving your views to the researcher who will compile these into a report (under supervision). You may be asked whether you can be tape recorded so that the researchers can hear your views again.  You can say at any time that you do not want to give your views or for them to be recorded.

WHO BENEFITS FROM THE RESEARCH

Your will not directly benefit from the research. Your views may increase understanding of how disabled people use advanced technology in the future.

TIME COMMITMENT

The study will require a visit/s to the User Club (up to 7 sessions available) or an interview at your home. The User Club will last for 90 minutes and the interview would be approximately 60 minutes.( 

TERMINATION OF PARTICIPATION

You may decide to stop being a part of the research study at any time without explanation. You will still be not paid for your contribution but may receive free transport to the User Club.

RISKS

There are no known risks for you in this study.

COST, REIMBURSEMENT AND COMPENSATION

Your participation in this study is voluntary. 

CONFIDENTIALITY/ANONYMITY

We guarantee that the data we collect will not contain any personal information about you.

No one will link the data you provided to your identity and name.

The results will be published in a report to the Economic and Social Research Council and academic journals. We guarantee we will not use any material that identifies you.  

FOR FURTHER INFORMATION ABOUT THIS RESEARCH STUDY

Professor Jennifer Harris will be glad to answer your questions about this study at any time. You may contact her at:

School of Education, Social Work and Community Education

University of Dundee, Dundee, DD5 1NY.

Tel 01382 464201

The University Non-Clinical Research Ethics Committee of the University of Dundee has reviewed and approved this research study.
UREC v. 1.7, 13 June 2006

INFORMED CONSENT FORM

The USE, APPLICATION AND ROLE OF ADVANCED TECHNOLOGY IN THE LIVES OF DISABLED PEOPLE


The project is about disabled peoples’ use of advanced technology at home.  It aims to find out how disabled people use advanced technology, what they use it for and what they would like to see developed in the future. 

By signing below you are agreeing that you have read and understood the Participant Information Sheet and that you agree to take part in this research study. 

_________________________________ _________________

Participant’s signature




Date

_______________________________

 _________________________________

Printed name of person obtaining consent

 Signature of person obtaining consent

UREC v. 1.7, 13 June 2006
	UNIVERSITY OF DUNDEE UNIVERSITY RESEARCH ETHICS COMMITTEE APPROVAL FORM


Title of project: THE USE, APPLICATION AND ROLE OF ADVANCED TECHNOLOGY IN THE LIVES OF DISABLED PEOPLE.

Name of lead Investigator, School (or equivalent), Status (e.g. staff, student): Professor Jennifer Harris, School of Education, Social Work and Community Education, Professor and Director of the Interdisciplinary Disability Research Institute, Supervisor.

Other Academic Staff involved Dr. Thilo Kroll, School of Nursing & Midwifery, Dr. Fiona Bolik, School of Education, Social Work and Community Education
E-mail address: j.a.z.harris@dundee.ac.uk

Date: 20 December 2006                UREC Ref no. (LEAVE BLANK):

	
	
	YES
	NO
	N/A

	1
	Will you describe the main procedures to participants in advance so that they are informed about what to expect in your study?
	X
	
	

	2
	Will you tell participants that their participation is voluntary?


	X
	
	

	3
	Will your participants be able to read and understand the participant information sheet?
	X
	
	

	4
	Will you obtain written informed consent for participation?


	X
	
	

	5
	If the research is observational, will you ask participants for their consent to being observed?
	X
	
	

	6
	Will you tell participants that they may withdraw from the research at any time without penalty and for any reason?
	X
	
	

	7
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	
	
	X

	8
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	X
	
	

	9
	Will you give participants a brief explanation of the purpose of the study at the end of their participation in it, and answer any questions?
	X
	
	

	10
	Will your project involved deliberately misleading participants in any way?


	
	X
	

	11
	Is there any realistic risk of any participants experiencing either physical or psychological distress or discomfort? If Yes, give details on a separate sheet and state what you will tell them to do if they should experience any problems (e.g. who they can contact for help).
	
	X
	

	12
	Do participants fall into any of the following special groups?
	Children (under 18 years of age)


	                                                                     
	X

X

X

X

X

X

X

X

X


	

	
	
	Children under 5 years of age


	
	
	

	
	
	Pregnant women


	
	
	

	
	
	Participants studied with respect to contraception or conception
	
	
	

	
	
	People with learning or communication difficulties     X
	
	
	

	
	Note that you may also need to obtain satisfactory Disclosure Scotland (or equivalent) clearance.
	People in custody


	
	
	

	
	
	People engaged in illegal activities (e.g. drug-taking)
	
	
	

	
	
	Non-human animals 


	
	
	

	
	
	Patients
	
	
	

	
	
	More than 5000 participants


	
	
	


Please tick either Box A or Box B below and provide any details required in support of your application. If you ticked NO to any of Q1-9 or YES to any of Q10-12 then you must tick Box B.

	A. I consider that this project has no significant ethical implications to be brought before the University Research Ethics Committee.
	

	State the purpose of the research. Give a brief description of participants and procedure (including the methods and tests used). This description must make clear what participants are expected to do. You must also make clear how data (e.g. video tapes) will be kept confidential and secure. Note that this description will be read by non-specialists and must be readily comprehensible by a lay person.

You must attach intended information and consent forms and copies of any questionnaires you plan to use.




	B. I consider that this project may have ethical implications that should be brought before the Ethics Committee. X (only in respect of the possible inclusion of people with learning and/or communication difficulties; please see attached information)
	

	Please provide all the further information listed below in a separate attachment. Note that this description will be read by non-specialists and must be readily comprehensible by a lay person.

1. Title of project.

2. Purpose of project and its academic rationale.

3. Brief description of methods and measurements and how data will be stored.

4. Participants: recruitment methods, number, age, gender, exclusion/inclusion criteria.

5. Consent and participant information arrangements, debriefing.

6. A clear statement of the ethical considerations raised by the project and how you intend to deal with them.

7. Estimated start date and duration of project.




I am familiar with the University of Dundee Code of Practice for Research on Human Participants, and have discussed them with the other researchers involved in the project. I confirm that my research abides by these guidelines.
Signed Jennifer Harris 
Print Name JENNIFER HARRIS 
Date 20/12/06

(Lead Investigator)

	There is an obligation on the lead researcher to bring to the attention of the Ethics Committee any issues with ethical implications not covered by the above checklist.
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Appendix 5:  Participant Information & Informed Consent Sheet

PARTICIPANT INFORMATION SHEET

The USE, APPLICATION AND ROLE OF ADVANCED TECHNOLOGY IN THE LIVES OF DISABLED PEOPLE


INVITATION TO TAKE PART IN A RESEARCH STUDY

You are being asked to take part in a research study, which aims to understand how disabled people use advanced technology at home. The researcher is Dr. Fiona Bolik, who is supervised by Professor Jennifer Harris, School of Education, Social Work and Community Education at the University of Dundee.

PURPOSE OF THE RESEARCH STUDY

This study involves you giving your views to the researcher who will compile these into a report (under supervision). You may be asked whether you can be tape recorded (audio and/or video) so that the researchers can hear your views again.  You can say at any time that you do not want to give your views or for them to be recorded.

WHO BENEFITS FROM THE RESEARCH

Your will not directly benefit from the research. Your views may increase understanding of how disabled people use advanced technology in the future.

TIME COMMITMENT

The study will require a visit/s to the User Club (up to 7 sessions available) or an interview at your home. The User Club will last for 90 minutes and the interview would be approximately 60 minutes. 

TERMINATION OF PARTICIPATION

You may decide to stop being a part of the research study at any time without explanation. You will not be paid for your contribution but may receive free transport to the User Club and refreshments.

RISKS

There are no known risks for you in this study.

COST, REIMBURSEMENT AND COMPENSATION

Your participation in this study is voluntary. 

CONFIDENTIALITY/ANONYMITY

We guarantee that the data we collect will not contain any personal information about you.

No one will link the data you provided to your identity and name.

The results will be published in a report to the Economic and Social Research Council and academic journals. We guarantee we will not use any material that identifies you. 

STORAGE OF PERSONAL INFORMATION

While we use the information and tapes, we will keep the information in a locked place in the University of Dundee. Only the research team will have access to them. These items will be kept safely for up to 5 years and then destroyed.

FOR FURTHER INFORMATION ABOUT THIS RESEARCH STUDY

Professor Jennifer Harris will be glad to answer your questions about this study at any time. You may contact her at:
School of Education, Social Work and Community Education

University of Dundee, 
Dundee, 
DD5 1NY
Tel 01382 464201
The University Non-Clinical Research Ethics Committee of the University of Dundee has reviewed and approved this research study.
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INFORMED CONSENT FORM

The USE, APPLICATION AND ROLE OF ADVANCED TECHNOLOGY IN THE LIVES OF DISABLED PEOPLE


The project is about disabled peoples’ use of advanced technology at home.  It aims to find out how disabled people use advanced technology, what they use it for and what they would like to see developed in the future. 

By signing below you are agreeing that you have read and understood the Participant Information Sheet and that you agree to take part in this research study. 

_________________________________ _________________

Participant’s signature




Date

_______________________________

 _________________________________

Printed name of person obtaining consent

 Signature of person obtaining consent
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� Figures refer to number of individual respondents.


� Abbreviation strategies have been around the AAC world for many years; a commercial example can be seen in the Enkidu software that is now owned and marketed by Dynavox (see Palmtop3 device at � HYPERLINK "http://www.dynavox.co.uk/dyna_mayer/dynavox_palm3.htm" ��http://www.dynavox.co.uk/dyna_mayer/dynavox_palm3.htm�).  The users interviewed in the project did not have AAC devices with abbreviation strategies in them, which is the reason they cited this as a future wish for their machines. Some AAC machines currently available can expand abbreviations. 
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