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The research involves the use of IT to develop an interface that allows older people to view their patient information across primary, secondary and social care. Basing the development of a pilot on earlier work in multimedia and on a prototype in Mental Health, the new research will develop an interface specifically for older people. The information from this work will be used to develop both a care plan system and then a life chart for each individual older person. Each person’s life chart will investigate the patient’s journey and give information on their appointments, in hospital and at the GP, contact people, future dates and results of tests. Scrolling forward or backward will reveal events in the past or planned for the future. The further development of the system will allow drilling down to find further information on each event, from the underlying legacy systems. The charts will be especially developed to cater for the individual user, using a series of requirements and preferences based on earlier multimedia research on areas such as vision, colour, layout and content. HCI considerations to be determined include the screen format, text size, icons and colour use, personal preferences and the basic default settings. The graphical presentation will be easy to understand and the client/patient will be able to change or request specific stylistic requirements such as screen and text sizes, specific colour of displays and the amount of information shown. Health professionals and older people will develop the basic system and this will overlay the underlying legacy systems. 

These are the keywords: interface requirements, patient’s journey, health and social care, older people’s preferences

1. Introduction

There is an increasing awareness among software developers of specific population groups, and for specific individual preferences and needs. Within an increasing older population and with higher economic status and longevity as well as Internet and new technology development this age group are developing computer literacy and the need to use computers for communication, education and increasingly leisure activities. This growing use of IT should encourage specialist development in those areas and in the HCI filed in particular. This paper looks at issues in software development for older people: background research, design issues (colour, content, quality), technological developments and the awareness of preferences. 

2. Background

Designers are becoming aware of the need to change navigation methods; user modelling and different types of software design and interaction for older people as well as their own skills in developing this type of preference based individual or customisable software. Dix, Finlay, Abowd and Beale (1998) look at individual differences and at user requirements modelling but there is relatively little concern for the specific needs of the user. Shneiderman (1998) investigates human diversity and  cognitive and perceptual abilities as well as personal, cultural and age related differences. O’Malley (1989) comments that the interface should be transparent to the user are considered and Mayes (1988) asserts that the interface needs to be cognitively invisible. Dix et al (1998) include unobtrusiveness in their criteria for user interfaces when discussing the need for more HCI input into design but also list availability, accuracy, consistency, robustness, and flexibility. Shneiderman and Plaisant (2005) discussing human centred participatory design for older people looked at the user’s centre of attention and stated that designers should “build feelings of competence, mastery, clarity and predictability” (p616). They suggested developers should construct well-organised menu trees, specific and constructive instructions and messages, comprehensible displays, informatics feedback, easy error handling, appropriate response times and comprehensible learning materials. Gill and Shipley (1999) looking at different impairments with telephone users have resonance with difficulties faced using computers. They considered cognitive impairments; weak grip; limited dexterity; hand tremor and speech, hearing (and sight) impairments. They suggested specialised keys (recessed – to prevent hitting wrong keys), the reduction of side tones/ additional noise, letting users adjust the amount of key pressure required, and giving an audio/tactile feedback when a key is depressed. Finally my own research developed essential components for interactive multimedia, but these are applicable to educational or resource based media, and are even more appropriate when developing older people’s software. These are: navigational diagrams/maps; using known material, history, audit trails, timeline; index, user levels, internet links, individual records (personal histories), research links, customobility options, research links, off line facilities and expert guide/tours/tutorials.

3. Pilot Study

Having researched many groups and individuals of various age ranges using multimedia, I am now doing a pilot study producing a graphical display of a patient’s journey for older people. The project involves extracting information from underlying legacy systems and providing an innovative and scrollable front end. This allows movement through a chart of the patient’s history (a timeline) and allows them to find the relevant appointment and information given or discussed at the time. The project links patient records and software (e.g. databases) in diverse physical primary, secondary and social care settings. 

4. Age issues



Some software is well designed for specific age groups, and links their skills and abilities, but the vast majority of software is poor in this respect. The older age group is diverse and have different problems. These include cognitive impairment – loss of memory, poor recall, few navigation skills or sequencing; hearing or sight loss, inability to view standard screens (sizes, certain colours, multi-tasking) and speed of use. These issues can be resolved by good interface design and software flexibility. Physical difficulties can include poor motor control – such as mouse control, tremor, slow speed and poor eyesight and hearing, but these are technical problems which could be overcome by better equipment – ergonomic keyboards, wireless mouse, voice messaging. The impact of these physical problems is also usually on the software, which needs to be able to accept alternative input or screen display formats. Additionally many older users are relatively novice users, and infrequent users, who need to re-master their use of controls, equipment and software preferences every time they use the computer.

5. Design issues

The area of design issues is potentially huge but the design issues that will be covered are primarily those that could be covered by conventional electronic publishing guidelines. These concern issues of the screen and its component parts: menus, charts, maps, graphics; appearance (in terms of font, graphics, size, columns/windows, borders/frames), complexity and use of colour.

Vision is usually regarded as the most important sense, and as most information is absorbed in this way it needs to be specifically designed for older people. Conventional electronic publishing guidelines have not always been adhered to in software design. The preference for working from top to bottom and from left to right is important in terms of how we use software. It is essential with older people who were taught with very linear and sequential methods that this preference is known, as well as their lack of experience with mixed or multimedia and with multitasking activities. Older people are inpatient and if delayed feel they have erred, so short response times or activity messages are needed. The appearance of the text, including the serif/ san serif dichotomy seems to be personal preference issue, as are the use of justification and the degree of hyphenation allowed. Again older people prefer serif text, and tend to dislike right justification. Ragged right and serif texts are easier to read. In conventional publishing terms these issues - justification, hyphenation etc. and even font size have all been strictly controlled. On small computer screens there are already limitations as to workable column widths, text size and shape, complexity, use of graphics etc., but these have not been fully resolved. Multiple screens do not necessarily aid comprehension, and decreasing column sizes on multiple windows badly affects the legibility and the text comprehension (and increases hyphenation). Controlling this by restricting the text size range may aid in the content understanding, but then override the innovation and freedom arguments of new and younger designers. Even the use of borders/frames is controversial, and conventional concepts are broken away from with new design principles and new media. 

Colour is also very important. In textual terms many people especially the older generation are used to black on white, and many forms of coloured text are considered more difficult to read, especially on different coloured backgrounds. This is also true for children or poor or visually disabled readers who need consistency to aid word recognition. Use of colour also affects other choices such as background, icons, buttons, and may again be a subject for personal preference. Research by Faulkner (1998) investigates the periphery of vision and the front of the eye. Peripheral vision shows that we are least sensitive to red, yellow and green light, and most sensitive to blue, which would therefore suggest that blue is a good background colour especially for large screens. The front of the eye is most sensitive to red and yellow, and least sensitive to blue, so small objects disappear on the edge of the screen especially if they are blue. The human eye finds small changes in blue colour difficult to discern, and is more sensitive to red changes. This may mean that spectrally extreme colours should not be placed together, as this means that the eye has to continually refocus, e.g. red and blue next to each other are difficult, but red, orange and yellow can be viewed together. Additionally warm colours are seen as coming towards viewer, while cold colours are seen as going away. This might mean that different levels of activity could be suggested by colour. Research by Howarth (1993) has shown that children like strong colours especially red and that they look at red icons in preference to others on the screen. Other researchers have also noticed age differences in colour use with older users being less sensitive to blue, and seeing less bright colours, but some older people may see these bright colours more easily. The poor sighted do find some unusual combinations, e.g. yellow on purple background effective, but find red and green, especially pale versions, difficult to discern. 

Finally in the design section, layout is important, as it relates to the well-known elliptical area of human vision, which means that the centre of the screen is used, or seen most. If software is given a linear dimension this will affect how the user works through it. Similarly with directional (North/South) interfaces there are distinct preferences in how these are used. Even the total random positioning of items on a notice board format can be subjected to personal preferences and can often be analysed to give the most common choices. Once again there is a cultural dimension with differences such as the position of text, content, language, portability all being affected. Hence the structure of how the screen is designed, the colours used and the layout of the information can all affect how the software is used and need evaluating. 

The research on the content of the multimedia resources was also quite enlightening. Many of the younger students rarely if ever read any quantity of text, and skim headings, older people tend to read more text and can take time doing this and in finding out if it is relevant. There are distinct differences in children and adults in this, as most adults would read some of the text, but rarely large quantities, unless it related exactly to their search. Graphics and visual or video inputs are preferred by all groups, and possibly older people with learning disabilities. Variations or rather content variety, were liked by the majority of participants, suggesting that uniformity of design and content is less appealing to the user. Research on the navigation patterns or routes taken (covering aspects such as methods, tools, information, best route, maps, patterns) and on working practices (strategies, learning methods, recording, annotating) is also relevant here as older people use software differently (Fenley, 1998). More research on the software content is useful and would enable information to be obtained for the design of user’s histories, e.g. where visited, linked sites, time spent, and repeat visits. Finally with regard to quality and depth issues, there are many examples of good and bad software as regards quality and depth. In the UK where there is good quality television, video and film there is a need to match or improve on this with both the physical appearance and the content of software. One aspect that should be included here is the added benefits that could be given with well-designed software. These include – oral feedbacks, voice controls or reading options, changing the size of screen images and text to the reader’s preferences, individual selection of design options, multiple or the most suitable, methods for conveying the required message and the use of specialised navigation and awareness tools listed above.

Discussion

The way forward in this area is therefore to link design usability. This involves developing the concepts of creativity in design and of customisability. In order for this to be effective it is necessary to increase user’s awareness of both what they want and how they want to use it. Detailed empirical studies are required to develop these concepts further and produce working examples of software. My work in this area has produced a series of navigational patterns (Fenley 1997) and a series of necessary tools or options within the software design. The navigational patterns research demonstrated that most users have individual or groups of preferred patterns, which they would habitually use within complex software packages. There are also distinct differences in the ways users approach complex packages and the working strategies they employ to investigate them. These tools include maps, histories, diagrammatic views of the package structure and an indication of both where the user is in a particular package, where the information they need is stored and even the use of an intelligent tutor (Fenley 1998). 

Conclusions 

Users are becoming aware of what they want, what they need and the best way to use software. This research’s main aim is to promote the need for a more flexible design approach for software. There is a definite need to link up work from designers, researchers and users to create guidelines on how to determine and develop older user's preferences, to increase awareness and move towards individual preference based interfaces, producing more successful, appealing and motivating software.
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