
                                                              

University of Dundee

How can we develop AAC for dementia?

Arnott, John L.; Alm, Norman

Published in:
Computers Helping People with Special Needs

DOI:
10.1007/978-3-319-41264-1_47

Publication date:
2016

Document Version
Peer reviewed version

Link to publication in Discovery Research Portal

Citation for published version (APA):
Arnott, J. L., & Alm, N. (2016). How can we develop AAC for dementia? In K. Miesenberger , C. Bühler , & P.
Penaz (Eds.), Computers Helping People with Special Needs: 15th International Conference, ICCHP 2016, Linz,
Austria, July 13-15, 2016, Proceedings, Part I (pp. 342-349). (Lecture notes in computer science; Vol. 9758).
Switzerland: Springer International Publishing. DOI: 10.1007/978-3-319-41264-1_47

General rights
Copyright and moral rights for the publications made accessible in Discovery Research Portal are retained by the authors and/or other
copyright owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with
these rights.

 • Users may download and print one copy of any publication from Discovery Research Portal for the purpose of private study or research.
 • You may not further distribute the material or use it for any profit-making activity or commercial gain.
 • You may freely distribute the URL identifying the publication in the public portal.

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 07. Nov. 2017

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of Dundee Online Publications

https://core.ac.uk/display/77004915?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1007/978-3-319-41264-1_47
http://discovery.dundee.ac.uk/portal/en/research/how-can-we-develop-aac-for-dementia(5beca441-2ce1-415b-8af8-27d8a5856a1f).html


The final publication is available at Springer via http://dx.doi.org/10.1007/978-3-319-41264-1_47 

 

How Can We Develop AAC for Dementia? 

John L. Arnott and Norman Alm 

School of Science & Engineering: Computing, University of Dundee, Dundee DD1 4HN, U.K. 

{jarnott,nalm}@computing.dundee.ac.uk  

Abstract. Augmentative and alternative communication (AAC) methods are 

used to support people who have communication problems. Attempts have been 

made to apply AAC to assist the communication of people with cognitive im-

pairments, including people with dementia. Two systems, CIRCA and Talking 

Mats, took as their starting points different types of communication situation 

which are problematic with dementia. Both systems have proved to be of bene-

fit to user populations, encouraging further exploration in the field. Such explo-

ration is likely to be gradual and incremental, given the nature of the challenges 

involved, building on retained capabilities of persons with dementia. There are 

implications for approaches to system design and development, including the 

software engineering of new systems.  
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1 The rise of dementia 

Dementia is a progressive neurological deterioration that at present cannot be pre-

vented or reversed. It is a condition associated primarily with ageing. As the popula-

tion of older adults grows worldwide, the number of people with dementia will in-

crease proportionally. This number is predicted to rise from 25 million in 2000 to 63 

million by 2030 and to 114 million by 2050 [26].  

Dementia’s most characteristic result is degradation of working (short-term) 

memory. This creates difficulty in recalling and discussing recent events. However, 

memories of events from earlier in the person’s life, especially childhood and early 

adulthood, can still be relatively intact. As the illness progresses, all aspects of cogni-

tive function are involved, including language production, judgment and problem 

solving [8]. This progressive deterioration means that people with dementia become 

increasingly reliant on family or professional caregivers for meeting all of their needs.  

2 The potential of ICT support for people with dementia 

While pharmacological treatments for dementia are being developed, their impact is 

limited so far, and there is an urgent need for non-pharmacological treatments to meet 

the social and emotional needs of people with dementia and their carers [22], [25].  
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Developments must take account of the needs, abilities and desires of the intended 

users, especially in respect of the cognitive impairments of people with dementia, 

which can interfere both with their ability to participate in the development process 

and their ability to use new technology once it is created [4]. 

One particularly challenging aspect of coping with dementia is the deterioration in 

the ability to communicate. This can be frustrating and disempowering for people 

with dementia and distressing for family and carers they are trying to communicate 

with. Developing interventions to support communication and maintain relationships 

between people with the cognitive disability of dementia and those who care for them 

is a growing social and healthcare priority. 

3 Applying existing AAC structures to support communication 

in dementia  

Augmentative and alternative communication (AAC) as a field has, for many years, 

been developing both technological and non-technological systems to support the 

communication of people who have communication problems [7], [23]. AAC users 

with physical impairments include people with cerebral palsy from birth and people 

with acquired conditions such as motor neurone disease. Some attempts have been 

made to apply AAC systems for people with cognitive impairments, such as aphasia 

[14], and interactional difficulties such as autism [18]. Attempts have also been made 

to apply some of the techniques and technologies of AAC to try to assist the commu-

nication of people with dementia.  

Egan et al. [12] conducted a systematic review of studies on techniques to improve 

communications between caregivers and persons with dementia and found that the 

strongest support was for the use of memory aids combined with caregiver training. 

The field was said to need more thorough investigation through high-quality random-

ized controlled trials (RCTs), existing trials being relatively uncommon. An RCT by 

Bourgeois et al. [9] found that participants with dementia using memory aids made 

significantly more utterances and had more informative interactions with their care-

givers, where the caregivers had first been given relevant communication training.  

Bourgeois et al. [10] reported that non-electronic or low-tech AAC approaches 

have been used by speech–language pathologists to support communication and social 

interaction for people with dementia. Elsewhere it was reported that verbal conversa-

tion could be improved with AAC communication boards if relevant training was first 

given to participants [16]. High-tech AAC can be problematic however; it was found 

[15] for example that pre-programmed digital voice output in devices proved distract-

ing to participants with moderate dementia and reduced their conversational perfor-

mance compared to devices without digital voice output. Fried-Oken et al. [17] also 

reviewed AAC-supported communication for patients with neurodegenerative dis-

ease, including Alzheimer’s disease (AD), observing that “Communication supports, 

including high-tech, low-tech, and no-tech approaches, should be tailored to the spe-

cific needs and abilities of each person, and should be modified throughout disease 

progression”.  
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Ekström et al. [13] described a single-case study of a person with dementia using a 

personalized AAC application on a tablet computer during interaction with her hus-

band. She required considerable support from her husband in using the tablet and 

while there was more interaction occurring when the tablet was in use, there was no 

evidence of the tablet supporting communicative initiatives for the person with de-

mentia. The study concluded that a personalized communication application on a 

tablet may encourage communication for people with dementia, but pointed also to a 

need for further investigation.  

Efforts to apply existing AAC methods and technologies to the problem of com-

munication for people with dementia which assume that relatively simple adaptations 

may be sufficient could be underestimating the magnitude of the cognitive challenges 

that a system appropriate for dementia must address.  

4 Developing new structures based on the experience of 

dementia 

In addition to investigating ways in which existing AAC systems might be adapted to 

help people with dementia, research has also been undertaken into focussing on spe-

cific communication problem areas with dementia, and devising ways of ameliorating 

these specific difficulties. The hope here is that eventually, a large suite of such tools 

might be able to offer people with dementia a much fuller communication experience 

than they currently have. Two systems which have hitherto been developed took as 

their starting points two different types of communication situation which are prob-

lematic with dementia: free-flowing conversation and expressing an opinion. In each 

case the developers devised a scaffolding for the communication based on what the 

person with dementia was still capable of. 

5 Supporting free-flowing conversation through reminiscence 

CIRCA is a multimedia computer system developed to make possible again free-

flowing conversation between people with dementia and caregivers [1-5]. The system 

is based on presenting reminiscence materials from a wide range of archives. Remi-

niscence provides an opportunity for people with dementia to speak about memories 

from earlier in their lives, which are often well-preserved, despite the lack of working 

(short-term) memory. Engaging in reminiscence is considered to contribute to well-

being and to provide a positive activity for people with dementia [11].  

5.1 Flexibility and dynamic linking with hypermedia 

CIRCA uses reminiscence materials in a hypermedia format to address the memory 

and conversation maintenance problems experienced by people with dementia. Two 

features of hypermedia make it particularly suitable for people with dementia. First is 

its inherent flexibility. Users of the computer have the freedom to move between in-
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terconnected but individual items as they choose. This is beneficial for people with 

memory loss as it does not put any penalty on 'losing the place' in the system. What-

ever place the user is in is the right place to be, and exploring and 'getting lost' are 

actively encouraged as strategies to enjoy experiencing the material. Secondly, hy-

permedia provides the opportunity to link items from a range of media in a dynamic 

way. Text, photographs, graphics, sound recordings and film recordings can be seam-

lessly intertwined to present an inviting and lively activity for people with dementia 

and caregivers to explore and discuss together (Fig. 1). 

 

 

Fig. 1. CIRCA prompting discussion through the display of generic reminiscence material  

5.2 Outcomes with CIRCA 

In controlled trials CIRCA was shown to support an engaging conversation mainte-

nance activity which was not replicated in traditional reminiscence sessions. There 

were notable differences between the two session types in the verbal and nonverbal 

behaviour of both parties. In traditional reminiscence sessions the caregivers worked 

very hard to keep the interaction going, particularly by asking lots of questions. These 

were typically closed questions (e.g. “Did you used to do that?” “Do you remember 

those?”), which did not encourage either initiation or choosing by people with demen-

tia. Caregivers reported in interviews after the two reminiscence activities that they 

found the traditional sessions much more demanding and that twenty minutes felt like 

a long time. By contrast they found it relatively easy to facilitate a shared interaction 

using CIRCA [5].  

Lower levels of initiation were recorded for people with dementia in the traditional 

sessions compared to CIRCA sessions. Measures of non-verbal behaviour such as 

attention to the task and mutual laughter showed similar results, with sessions with 

CIRCA being more effective than traditional reminiscence sessions. 

The success of CIRCA for people with dementia may reflect that it focusses on one 

cognitive task that they can still perform: using their long-term memory to tell stories 

based on events from their past. An interesting aspect of CIRCA is that it prompts 

these memories by means of generic reminiscence material. It was found that using 
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personal material was not necessary [6]. The sheer size of the collection of generic 

material ensured that there was always something to talk about.  

6 Supporting the expression of opinions and views  

Talking Mats is a communication framework which can help people with dementia 

(and other communication difficulties) to express their views and opinions [19,20,21]. 

The system uses a mat, such as a doormat or carpet tile, to which symbols and pic-

tures can be attached by hook and loop tape. A touch-screen tablet-based version is 

also available. Symbols representing emotions are placed along the top to form a vis-

ual rating scale. The emotions can be as simple as ‘positive’, ‘neutral’ and ‘negative’ 

or more detailed, depending on the user. A relevant topic is discussed and a symbol 

representing it is placed at the bottom of the mat. As the session progresses the user 

expresses their views by placing pictures representing various aspects of the topic on 

the mat, grouping them underneath the appropriate rating symbols. The process is 

engaging and empowering, and the result is a vivid pictorial representation, in some 

detail, of the person’s views (Fig. 2). 

 

    

Fig. 2. An example of a Talking Mat (left) and one under construction (right)  

(Symbols © Adam Murphy and owned by Talking Mats Ltd) 

6.1 Outcomes with Talking Mats 

Talking Mats has been found to be successful in a number of ways with people who 

have dementia. The quality of communication was analysed with Talking Mats com-

pared to structured and unstructured conversation [20]. Sessions were recorded and 

studied for evidence of effectiveness, perseveration, and distractibility. Conversations 

using Talking Mats lasted longer than ordinary conversations; they were more effec-

tive for people with dementia than both unstructured (ordinary) or structured conver-

sations. Improvements were evident in the participants’ understanding, engagement, 

and ability to keep on track and make their views understood. The reliability of in-

formation provided was enhanced. The amount of time spent ‘on-task’ – e.g. making 

eye contact and engaging actively in conversation – increased when using Talking 

Mats, and participants were less frequently distracted. Instances of repetitive behav-

iour such as repeating words, phrases, ideas or actions were reduced.  
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Although people with dementia and their family carers both felt more involved in 

discussions when using Talking Mats, the increased feeling of involvement was sig-

nificantly higher for the family carers, who repeatedly reported feeling 'listened to' by 

the person with dementia and felt that their loved one could actually 'see' their point 

of view. One carer said: "It never seems like he is listening to me. With this I can 

make him sit down and look at symbols and get him to understand what I am trying to 

say." 

The success of Talking Mats for people with dementia may be that it ‘externalises’ 

cognitive processes in a simple and easy to understand way. The layout of pictures in 

front of the person acts both as a reminder of what the person has already said and an 

emerging easy-to-read picture of what their views and opinions are.  

7 Discussion 

7.1 Further exploration of AAC in dementia  

Developing communication support systems for people with dementia is an important 

priority. So far, some low-tech AAC systems have proved to be of benefit, but high-

tech AAC systems seem to be too confusing for people with dementia to understand 

and to operate. The best way forward may be to start with the capabilities of the per-

son with dementia, and build from there, always keeping in mind that the user-

interface to any communication system will need to be extremely simple, however 

complex the functioning is ‘behind the scenes’. The CIRCA system was built on the 

ability of the person with dementia still to draw on their long-term memory. The Talk-

ing Mats approach provides them with a simple and easy to understand layout, and a 

procedure that does not require their working memory to be employed. It is notewor-

thy that both CIRCA and Talking Mats involve the other person in the conversation 

(conversation partner) actually helping to sustain it, but with considerably less effort 

than is normally required. The structure which the two systems offer takes much of 

the burden from the conversation partner, and allows them to join in a mutually satis-

fying interaction where the control of the person with dementia is maximised.  

A strategy for further exploration of AAC in dementia would thus be to build on 

the capabilities retained by persons with dementia, using AAC methods and technolo-

gies to gradually augment these capabilities, while focussing carefully on the user 

experiences of the persons with dementia and their conversation partners. Progress is 

likely to be gradual and incremental as the challenges are great, but some encourage-

ment can be taken from previous outcomes.  

7.2 Implications for Software Engineering of AAC systems for dementia 

From the standpoint of Software Engineering, a particularly challenging aspect for 

new developments in this field is eliciting requirements. Standard practice is to derive 

user requirements from conversations and structured interactions, such as question-

naires, with potential users. In the case of people with dementia this is likely to be of 

limited assistance. Deriving requirements from carers is possible, both as surrogate 
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users and as participants themselves in communications with the person who has de-

mentia. Projects, however, can be built on an evidence base derived not from inter-

views or questionnaires, but from direct observation of users interacting with an 

evolving series of prototypes. Where necessary, this can involve video-recording, 

transcribing, and coding sessions to enable a very fine-grained analysis of the interac-

tion [2], [4]. It is widely accepted that user involvement in the design process and 

understanding the user is highly desirable [24]. In the case of people with dementia, 

for reasons set out above, we would say it is essential.    

8 Conclusion 

Supporting communication for people with dementia is a growing priority, given the 

increasing number of people so affected. Applying existing AAC systems with some 

modification may not be sufficient to meet the challenges inherent with the users' lack 

of short-term memory and other cognitive challenges. Developing new systems which 

build on their remaining cognitive abilities may be a more fruitful approach.  

References 

1. Alm, N., Astell, A., Ellis, M., Dye, R., Gowans, G., Campbell, J.: A cognitive prosthesis 

and communication support for people with dementia. Neuropsychological Rehabilitation 

14(1-2), 117-134 (2004) 

2. Alm, N., Dye, R., Gowans, G., Campbell, J., Astell, A., Ellis, M.: A communication sup-

port system for older people with dementia. IEEE Computer 40(5), 35-41 (2007) 

3. Astell, A.J., Ellis, M.P., Alm, N., Dye, R., Campbell, J., Gowans, G.: Facilitating commu-

nication in dementia with multimedia technology. Brain and Language 91(1), 80-81 (2004) 

4. Astell, A., Alm, N., Gowans, G., Ellis, M., Dye, R., Vaughan, P.: Involving older people 

with dementia and their carers in designing computer based support systems: some meth-

odological considerations. Universal Access in the Information Society 8(1), 49-58 (2009) 

5. Astell, A., Ellis, M., Bernardi, L., Alm, N., Dye, R., Gowans, G., Campbell J.: Using a 

touch screen computer to support relationships between people with dementia and caregiv-

ers. Interacting with Computers 22(4), 267-275 (2010) 

6. Astell, A., Ellis, M., Alm, N. Dye, R., Gowans, G.: Stimulating people with dementia to 

reminisce using personal and generic photographs. International Journal of  Computers in 

Healthcare 1(2), 177-198 (2010) 

7. Beukelman, D.R., Mirenda, P.: Augmentative and Alternative Communication: Supporting 

children & adults with complex communication needs. Paul H. Brookes Publishing Co., 

Baltimore (2013) 

8. Bird, T., Miller, B.: Alzheimer’s disease and other dementias. In: Hauser, S., Josephson, S. 

(eds.) Harrison’s neurology in clinical medicine, pp. 298-319. McGraw-Hill, New York 

(2010) 

9. Bourgeois, M.S., Dijkstra, K., Burgio, L., Allen-Burge, R.: Memory aids as an Augmenta-

tive and Alternative Communication strategy for nursing home residents with dementia. 

Augmentative and Alternative Communication 17(3), 196-210 (2001) 

10. Bourgeois, M., Fried-Oken, M., Rowland, C.: AAC strategies and tools for persons with 

dementia. The ASHA Leader 15, 8-11 (March 2010) 



How can we develop AAC for dementia? 

viii 

 

11. Brooker, D., Duce, L.: Wellbeing and activity in dementia: a comparison of group 

reminiscence therapy, structured goal-directed group activity and unstructured time. Aging 

and Mental Health 4(4), 354–358 (2000) 

12. Egan, M., Bérubé, D., Racine, G., Leonard, C., Rochon, E.: Methods to Enhance Verbal 

Communication between Individuals with Alzheimer's Disease and Their Formal and In-

formal Caregivers: A Systematic Review. International Journal of Alzheimer’s Disease. 

Article ID 906818, 12pp. (June 2010) 

13. Ekström, A., Ferm, U., Samuelsson, C.: Digital communication support and Alzheimer’s 

disease. Dementia. Article 1471301215615456 (6 December 2015) 

14. Fox, L., Fried-Oken, M.: AAC aphasiology: partnership for future research. Augmentative 

& Alternative Communication 12(4), 257-271 (1996) 

15. Fried-Oken, M., Rowland, C., Baker, G., Dixon, M., Mills, C., Schultz, D., Oken, B.: The 

effect of voice output on AAC-supported conversations of persons with Alzheimer’s dis-

ease. ACM Trans. Accessible Computing 1(3), Article 15 (2009) 

16. Fried-Oken, M., Rowland, C., Daniels, D., Dixon, M., Fuller, B., Mills, C., Noethe, G., 

Small, J., Still, K., Oken, B. AAC to support conversation in persons with moderate Alz-

heimer’s Disease. Augmentative & Alternative Communication 28(4), 219-231 (2012)  

17. Fried-Oken, M., Mooney, A., Peters, B. Supporting communication for patients with neu-

rodegenerative disease. NeuroRehabilitation 37, 69-87 (2015) 

18. Mirenda, P., Iacono, T.  (eds.): Autism spectrum disorders and AAC. Brooks Publishing 

Company, Baltimore (2009)  

19. Murphy, J., Gray, C., Cox, S.: Communication and Dementia: How Talking Mats can help 

people with dementia to express themselves. London: Joseph Rowntree Foundation (2007) 

20. Murphy, J., Gray, C.M., Cox, S., van Achterberg, T., Wyke, S.: The effectiveness of the 

Talking Mats framework with people with dementia. Dementia: International Journal of 

Social Research and Practice 9(4), 454-472 (2010) 

21. Murphy, J., Oliver, T.: The use of Talking Mats to support people with dementia and their 

carers to make decisions together. Health & Social Care in the Community 21(2), 171-180 

(2013) 

22. National Institute for Health and Clinical Excellence: NICE clinical guideline 42: Demen-

tia: Supporting people with dementia and their carers in health and social care. NICE, 

London (2006) 

23. Newell, A.F., Arnott, J.L., Cairns, A.Y., Ricketts, I.W., Gregor, P.: Intelligent systems for 

speech and language impaired people: A portfolio of research. In: Edwards, A.D.N. (ed.) 

Extra-ordinary human-computer interaction: Interfaces for users with disabilities. pp. 83-

101. Cambridge University Press, Cambridge (1995)  

24. Rogers, Y., Sharp, H., Preece, J.: Interaction Design. pp. 326-328. John Wiley & Sons, 

Chichester, UK  (2011) 

25. Sink, K., Holden, K., Yaffe, K.: Pharmacological Treatment of Neuropsychiatric Symp-

toms of Dementia: A Review of the Evidence. Journal of the American Medical Associa-

tion 293(5), 596-608 (2005) 

26. Wimo, A., Winblad, B., Aguero-Torres, H., von Strauss, E.: The magnitude of dementia 

occurrence in the world. Alzheimer Disease and Associated Disorders 17, 63-67 (2003) 

 

 

 


