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Abstract. An increasingly older demographic emphasizes the need to deal with 
a likewise increasing number of people with cognitive disabilities like dementia 
or Alzheimer’s disease. While no cure exists the preventive potential of activi-
ties in the areas of reminiscence, cognitive, social and physical activity has been 
recognized. This paper looks at the possibilities of technological interventions 
in this field from a game design perspective. The paper follows the core re-
search question “Which elements of play can be used in a playful holistic appli-
cation combining reminiscence, cognitive, social and physical activities to pre-
vent or postpone the development of cognitive disabilities such as dementia for 
older adults?” Examples are qualitatively analysed and lead to the identification 
of the elements auto-biographical play, musical play, kinaesthetic play, object-
based play, adaptive play, collaborative play and role playing. The list of these 
elements is expendable and lays the foundation for a holistic design space. 

Keywords: aging well, play, game elements, dementia prevention, serious 
games, reminiscence 

1 Introduction 

Due to steady advances in both disease prevention and treatment our society benefits 
from a longer life expectancy but also faces new challenges [1]. There is a growing 
demographic of older adults who despite of the advances made in other fields, still 
face the risk of cognitive disabilities such as dementia or Alzheimer’s disease. The 
ever growing number of people who have one of these disabilities puts a great strain 
on care institutions who have trouble accommodating more and more patients. The 
exploding costs of care expenses demand new approaches for therapy and especially 
prevention. This demographic shift is accompanied by a change of the understanding 
of health and health care. Movements like the quantified self use technology to inte-



grate personal health, data feedback and consequently self reflection of one’s health 
into everyday life. Governments try to encourage self responsibility of patients, hospi-
tals discharge people into outpatient care earlier. It can be observed that there is a 
shift from a care society to a participation society, which empowers patients and en-
courages people to take on more responsibility for their well being.  

This paper looks at how to support people with their goal to age well, in particular 
taking account of the three major challenges accompanying aging: cognitive loss; 
physical decline; and social isolation. These challenges are not discrete but closely 
interrelated. Cognitive disabilities cannot be prevented entirely but their onset can be 
postponed and their progression can be slowed by engaging in beneficial behaviour, 
thus enabling a longer prosperous life. For example, as also summarised in Grosinger 
et al [2]: low levels of social connections and infrequent participation in social activi-
ties affects the risk of cognitive decline [3]; and physical activity helps to improve 
cognitive performance [4], is particularly key to promoting health and well being 
among older people [5] and “regular physical activity is a key component of success-
ful aging” and “may also slow down the course of Alzheimer’s disease” ([6], pp.401) 
but physical activities typically decrease with age [7]. Beneficial behaviour therefore 
includes a mixture of cognitive, physical and social exercises. Also the values of rem-
iniscence to promote well aging in older adults need to be taken into account, includ-
ing identity-forming and self-continuity, enhancing meaning in life and coherence, 
preserving a sense of mastery, and promoting acceptance and reconciliation [8]. 

The starting premise of this paper is that games can provide a platform to combine 
all dimensions of these exercises to make them more engaging and to sustain these 
activities long term and so contribute to a prolonged independent life and also a less-
ened strain on care facilities. It seems promising to take a holistic approach and com-
bine the four areas into one intervention. However, while there are a number of games 
that focus on one or more of these areas, there are no principled approaches to doing 
so nor an understanding of key elements of play that can support these. The aim of 
this paper is to identify elements of play to combine these diverse areas, to increase 
motivation and to sustain long term engagement. This leads to the following research 
question: 
 

“Which elements of play can be used in a playful holistic application combining 
reminiscence, cognitive, social and physical activities to prevent or postpone the de-
velopment of cognitive disabilities such as dementia for older adults?” 

 
The goal of this paper is to open up the design space for possible technological in-

terventions in this context. We will identify holistic and playful concepts across the 
areas of reminiscence, social activity, cognitive activity and physical activity, which 
are beneficial to delay or avoid the development of cognitive disabilities. This will be 
achieved through relating literature review of the current state of the art with a theo-
retical analysis of qualitative examples. 



2 Research Approach  

This paper builds on existing literature on games and dementia as well as a review of 
selected serious game examples to answer the above question. Based on the concepts 
of reminiscence, cognitive, social and physical activity discussed in the literature 
review we make a selection of games and serious toys, which are then qualitatively 
analysed. Relevant elements of play to prevent cognitive disabilities are extracted, 
discussed and are then interpreted in the context of a holistic application. 

This paper is written in the context of the project Lebensnetz, a playful approach to 
prevent the development of cognitive disabilities. The paper’s findings are informed 
by preliminary insights from four focus groups held as part of the project. The focus 
groups were comprised of 8-10 persons each and were held between October and 
November 2012 in Vienna, Austria. The first focus group involved experts from aca-
demia, health and care institutions, the second was held with members of the older 
adults target audience, the third with the families of older adults and the fourth was 
attended by care personnel. The focus groups were audio-recorded, transcribed and 
thematically analysed and will be the focus of another publication (under prepara-
tion). While not the core focus here, we will still draw on insights from the focus 
groups, and relate them to the findings of this paper. The key contribution of the paper 
is the identification of elements of play supporting holistic activities and directed at an 
older adults target audience.  

The elements of play are identified through a qualitative analysis of the four select-
ed game examples. The resulting differentiation of play elements in a holistic context 
and relating them with the current state of the art forms the core research result of this 
paper. 

3 Literature Review 

In this section we first elaborate on adult play and discuss the use of games and game 
elements in technological interventions targeted at older adults. We then move on to 
individually identify how reminiscence, social, cognitive and physical activity can 
support aging well. 

3.1 Older Adults & Play  

When designing games for older adults, age related changes have to be taken into 
account [9]. Some abilities tend to decline as people get older, including short-time 
memory, speed, executive functions and visual perception [10]. Barriers can for ex-
ample be created by using too little contrasts or colours that are hard to discriminate. 
In this context, thinking about accessibility is of great importance [11]. McLaughlin et 
al. [12] also raise the issue of stereotype threat. Stereotype threat is the fear of failing 
at something because of stereotypes about the group a person belongs to, for example, 
“computer games are made for kids”. 



These changes can be addressed by carefully choosing physical interaction meth-
ods, feedback systems, an accessible interface and adaptive difficulty of the game-
play. Older adults tend to have less experience using computers than younger people. 
To facilitate learning a game Whitlock et al. [13] propose training support before 
getting started and during the learning process. 

Quandt et al. [14] explored the experiences of older gamers and found that most of 
them got into playing as part of their jobs, were introduced by the children’s genera-
tion or because of life-changing events like illnesses. They found that gaming impacts 
social acceptance of older gamers, creating frustration or resignation on their partner’s 
side, but building a common ground for the interaction between different generations. 

Concentrating on the interests of older gamers Pearce [15] conducted a study con-
sisting of an online survey, interviews and discussion groups. She concluded that the 
PC is the platform of choice for older gamers (though Grosinger et al. [2] found a 
reluctance to spend too much time at the PC and instead found good acceptance 
among older people for using tablet computers; Murata et al. [16] also argue that a 
tablet computer tends to have fewer age-related usability issues for pointing tasks). 
They favour single-player games but are interested in mature companionships with 
other gamers. The older generation of gamers leans towards intellectually challenging 
games over speed and reflex-oriented games and are less interested in levelling and 
skill acquisition but just want to have fun. 

The insights on adult play from the focus groups only partially overlap with 
Pearce’s study. While many say they play in various contexts (e.g. with their grand-
children), most deny playing games (although they do play card and board games) 
and explicitly say they do not play digital games and many even avoid using a PC all 
together. It was also a common statement in the older adults focus group that they 
don’t like to play alone but rather like to play together with their peers. Most said that 
the aspect of gaming they enjoy most is to play in a social context which fosters to-
getherness and spawns discussions. While Pearce [15] found that old adults play for 
fun rather than to hone skills and to overcome challenges focus group members were 
very conscious about the need to train their cognitive skills and regarded games as a 
possible means to do so. 

Overall, the insights on adult play lead to the assumption that play can provide a 
motivating context for a technological intervention but that using a classic videogame 
might turn away many. For a project that is meant to encourage various beneficial 
activities the concept of gamifying these activities instead of making a full game out 
of them thus is tempting. Standard gamification techniques such as giving out awards, 
badges and points come into play here and can form an important part of a system’s 
feedback [17]. For a meaningful system that sustains engagement in the long term it is 
necessary to move beyond these techniques though. In this context game elements are 
understood not only as a score and feedback layer but as mechanics, which further 
meaningful interaction or engagement with a cause [18]. Consequently we understand 
elements of play as ways users can interact with these game elements. 

Especially in the context of health it is necessary that approaches do more than just 
reward the right kind of behaviour. If positive results receive positive feedback this 
conversely also means that if players make no progress they are penalized. This is not 



desirable because it might not be the patient's or user’s fault that he or she has taken 
some steps backward and even then these kind of players need to be encouraged even 
more. Referring to Bartle’s [19] distinction of player types this means that game ele-
ments should not only appeal to the success oriented “achievers” and “killers” who 
focus on rewards, scores and competitive play but also to the “explorers” and “social-
ites” who play less goal oriented. This opens up the spectrum between intrinsic and 
extrinsic motivation. External rewards might lead to more immediate engagement 
with a system but the more powerful intrinsic motivation can only be triggered 
through a deeper embedding of game mechanics where the game enables players to 
interact with the desired cause in a meaningful way. The term “gameful design“ is 
used to describe such approaches (see [20] and [21]). For a project that should en-
courage beneficial activities across a wide range of areas, this means that these activi-
ties should not only be rewarded in a game-like sense but that the activities them-
selves shall be designed from a game design perspective to make them engaging and 
playful. 

3.2 Physical Activity 

Digital games, especially designed for older adults and for the benefit of their health, 
are becoming increasingly popular [22]. These games are often designed as exer-
games which require bodily interaction to play the game [23]. In their paper they de-
fine and compare Sony PlayStation Move, Nintendo Wii, and Microsoft Xbox 360 
Kinect as the three major solutions for these kind of games. 

Especially Microsoft’s Kinect is used in games for preventative health care or re-
habilitation as no handheld devices are needed and the tracking is not limited to cer-
tain body parts or specific gestures [24]. However, the full-body effort needed with 
Kinect can also be a disadvantage for people in wheelchairs and older adults who 
might not be able to move a lot. In any case it is important to clarify whether the pri-
mary purpose of an exergame is the training or rehabilitation of particular body parts 
or if the physical interface is mainly used as a game controller with the intention to 
increase physical activity.  

3.3 Cognitive Acitivity 

In his book about play Stuart Brown ([25], p.34) sees important parts of cognition 
related to playing as  “discriminating relevant from irrelevant information, monitoring 
and organizing our own thoughts and feelings, and planning for the future”. Playing 
games without doubt requires concentration and, depending on the genre, uses cogni-
tive abilities to various degrees. A higher amount of cognitive activity is needed in 
genres like puzzle or adventure games. There is mixed evidence though about whether 
playing these kinds of games can help delay or stop cognitive decline in older adults. 
Nouchi et al. [26] has shown positive short term effects in cognition and executive 
function for an audience with an average age of 69 using a commercial brain training 
game. Likewise Brem et al. [27] also used a commercial brain training game to evalu-
ate if cognitive decline after hip surgery is slowed in people with an average age of 



45. They found that the use of a video game can stop cognitive decline during pro-
longed hospital stays but could not substantiate positive effects on memory. Stern et 
al. [28] used a custom made game to train cognitive function and basic motor ability. 
While a training effect in cognitive functions could be observed it could not be fully 
isolated from the preconditions and training effects of motor abilities. Basak et al. 
[29] could show that using a commercial real time strategy game which involves 
complex tasks and decisions positively influences executive functions like task 
switching, working memory, visual short-term memory, and reasoning in the short 
term. 

Overall the studies cited show some potential of games to be used to train cognitive 
abilities in older adults. All the discussed studies were conducted using short terms 
ranging from 4 to 12 weeks and thus only short term effects can be confirmed while 
long term effects and potential are unknown. However, there are enough positive 
reports from off-the-shelf games to suggest that game activities are a good means of 
cognitive training. 

Reminiscence. Reminiscence is a cognitive activity that is used to remember and re-
live one’s past. A playful approach to reminiscence can hold great value to older 
adults because it stimulates their cognitive functions while being entertaining. Various 
definitions of reminiscence exist emphasizing different aspects of the process of re-
calling past experiences. Parker ([30], p.517) distils the essence as "a selective pro-
cess in which memories are evoked and reconstructed, probably with varying degrees 
of intensity and emotional involvement". Reminiscence can take place in a silent in-
terpersonal or an oral intrapersonal setting, both of which are caused by conscious or 
intentional as well as non-conscious or spontaneous triggers [31]. 

There are different ways to look at reminiscence and its purpose. Bluck et al. [32] 
describe the directive, self, and social functions that reminiscence serves. The di-
rective function can help dealing with the present and future by remembering the past. 
It can facilitate processes like problem-solving and predicting an outcome. The self 
function helps create and preserve a sense of self. Social functions work towards in-
teracting and engaging with others, sharing memories, empathizing and building rela-
tionships. Wong and Watt [33] define six types of reminiscence: integrative, instru-
mental, transmissive, narrative, escapist, and obsessive reminiscence. Of these six 
categories, only integrative and instrumental reminiscence support successful aging 
by achieving a sense of self-worth, self-continuity and mastery. 

Reminiscence therapy is used in people with dementia ([34], [35], [36], [37], [38]). 
People who suffer from dementia show short-time memory loss that makes participa-
tion in social activities and interaction increasingly difficult. Concentrating on a per-
son’s long-term memory can potentially facilitate communication and social interac-
tion and lead to an improved integration into the community and well-being. [35] 

Some studies [39] point out that the effectiveness of reminiscence for the preven-
tion and treatment of dementia has not been proven. Several other studies ([30], [31], 
[32], [33], [34]) indicate that reminiscence can have a positive effect on cognitive 
functions and hence has positive implications for people with dementia. Parker ([30], 
p.523) suggests that "decline in short- and long-term memory leads to an increased 



reliance upon remote memory systems" and that "increased use of remote memory in 
older adults improves general cognitive functioning". Lai et al. [34] conducted a study 
in nursing home residents with dementia trying to detect impacts of reminiscence on 
their well-being. They concluded that reminiscence helps to improve the psychosocial 
well-being of the participants. Wang [36] found that cognitive functions of partici-
pants increase while depressive symptoms are reduced as a result of using group rem-
iniscence therapy. 

3.4 Social Activity 

Older adults need to feel that activities they engage in offer benefits to be interesting 
[12]. Video games provide social opportunities that are seen as important in the lives 
of seniors or as Hirsch et al. ([40], p.74) put it “An elder’s quality of life is dependent 
on a rich set of social relationships among a variety of individuals.” Games improve 
interaction with friends, family and younger generations, but also with people from 
other social circles and decrease social distance [41]. Games can not only be played 
together, but also discussed in hindsight and used as conversation starters.  

Koster [42] presented a collection of social mechanics that can be found in games. 
He named helping, status, handicapping, roles, trust, community and teamwork 
among his list of 40+ social mechanics. Helping takes on an important role in playful 
interaction. Users can work together in a team, or can show one another what they 
already know. Status can be derived from helping others or succeeding in a difficult 
task. Handicapping is a tool to balance knowledge and capabilities of players in order 
to provide a pleasurable gaming experience for everyone. If a player is extremely 
experienced and the other doesn’t know the game, the experienced player gets a hand-
icap, making the game harder for him/her while favouring the inexperienced player. 
Playing can build up trust between the players out of a need for them to work together 
and overcome challenges.  

Games create a safe environment to take on different roles in a social surrounding. 
Players can try out the roles of comrades as well as enemies and change between roles 
during a game [43]. The change of roles in social activities can be seen as empower-
ing people. They can take control and steer the game in a direction they want to go in 
or take on roles they see themselves in. 

Research ([44], [2]) indicates that the social factor of games constitutes a motivat-
ing and engaging environment. Competition and team building as well as personal 
and social involvement are rewarding and create a sense of accomplishment. 

4 Qualitative Examples 

Based on the four areas of reminiscence, cognitive, social and physical activity, inter-
esting examples are chosen which predominantly build on one of these areas each. 
Most examples overlap into other areas as well. The analysis of the examples shall 
help us in learning about how features can come together in a holistic application. In 
this chapter we first introduce each example and describe the elements directed at 



hindering cognitive disabilities. In the following discussion chapter we then pull to-
gether and interpret the possible use and meaning of these elements in a holistic con-
text. 

4.1 Example 1 (Reminiscence): Music Memory Box 

The Music Memory Box (created by [45]) is a collection of personal objects in a 
box whose placement triggers the box to play different songs. The project was chosen 
for analysis because it constitutes an unusual and art-based approach, which also is 
highly personalized. The objects carry RFID chips and were either selected or de-
signed and crafted in a user-centered design process by Meineck together with her 
user Barbara (see the below picture). Each object represents a certain family member. 
The songs triggered by the objects were selected by Barbara as well. This makes the 
Music Memory Box a very personal object and allows Barbara to directly relate to it. 
As she triggers the playback of individual songs the combination of objects and music 
also helps her to trigger associated memories.  

 
Fig. 1. The Music Memory Box filled with objects, which represent a family tree 

While the Music Memory Box is not a game but a serious toy, it nonetheless invites 
playful exploration of its contents both in a tangible (by using objects) and digital 
(through triggering music playback) way. The elements of play in this case are the 
objects which allow access to the music and in a metaphorical sense to the player’s 
memories. Each of the objects in the box was made to represent and to trigger memo-
ries of a member of Barbara’s family tree. Studies show that music is useful in coping 
with dementia ([46], [47]), that music is preserved longer than other memories in 
people with dementia [48] and thus can be a good anchor point to access memories. 

4.2 Example 2 (Physical Acitivity): Wii Fit 

Nintendo’s Wii Fit is a collection of exergames that are played with the whole body 
using (1) the Wii balance board, a floorboard that measures the movement of the 
whole body, (2) the Wiimote, a wireless movement controller operated by hand, and 
(3) the Nunchuck, an extension of the Wiimote to play with both hands. We have 
chosen this as an example because first, since its introduction in 2006 Nintendo’s Wii 
became a popular, easy-to-play and low-cost game environment that older people can 



use. Use of the Wii in care homes has been documented in [44]. The purposes of the 
games from a health perspective are muscle building, yoga positions, aerobics and 
balance. Especially the latter have been used for balance training with old adults and 
furthermore evaluated [49]. In the study they have used basic step, soccer heading, ski 
slalom, and table tilt, letting the participants 3 times per week, 30 minutes each ses-
sion over a period of 3 months. All games are intended to exercise static and dynamic 
balance, motor response and give visual and auditory feedback. 

 
Fig. 2. Wii Fit helps old adults with balance 

The study revealed that the participants “enjoyed playing and found the games moti-
vating” ([49], p.165). Furthermore the authors observed a general improvement re-
garding the balance of the participants. However, the authors suggest a close supervi-
sion and guidance for a better progress and a reduction of the risk of an injury. Apart 
from that the majority of all participants reported they were playing the games also 
together with their grandchildren which indicates additional social benefits and in-
crease of motivation. 

The underlying study shows the suitability of a gaming approach to support health 
and improve well-being of old adults. The importance of specific aspects are identi-
fied which are important when the players are old adults and are usually negligible 
with young people. These are body and health-related issues on the one hand, and the 
need of supervision on the other hand. 

4.3 Example 3 (Cognitive Acitivity): Eldergames 

An example of a game to support cognitive activity is Eldergames. The Eldergames 
project ([50], [51]) was chosen because it focuses on furthering cognitive activity but 
embeds it in a social context. It is a table installation with a screen surface. Up to four 
players can sit around the table and play together but it can also be played alone or 
with remote players. The interface is controlled with a pen which is tracked through 
four cameras, each mounted to a metal bar in the four corners of the table. Game-play 
centres around a memory game. Mistakes in the memory game can be compensated 
by short minigames which focus on training isolated cognitive aspects like reasoning 



or divided as well as selective attention. Another module of the project allows moni-
toring performance of the target audience. 

 
Fig. 3. A test group playing the memory game module of the Eldergames project 

Acceptance and usability evaluations [52] showed a good overall response but pointed 
out individual areas for improvement like better feedback and instructions as well as a 
more balanced and adjustable difficulty level. 

In Eldergames augmented reality [53] is used to bridge digital games with physical 
objects. The physical nature of the project not only helps in lowering the technologi-
cal barrier of entry but the table setup also naturally facilitates social contact and so-
cial play. The project also showed that rather simple games can still help further cog-
nitive engagement. It also showed that a bridge to known analogue games (like 
memory) is helpful in making the game accessible. 

4.4 Example 4 (Social Activity): DanceAlong 

The DanceAlong project [54] is an augmented dancing environment aimed at older 
adults. It is introduced as an example for encouraging social activity among large 
groups of players. DanceAlong was developed to provide entertaining means of exer-
cise and social engagement to the target group. Participants can choose from a list of 
song clips of old movies and dance along with the actors. The setup consists of a ded-
icated dancing area and two big screens with the projection of the movie scene in the 
front and the back of the dance floor. Participants dance along mirroring the dance 
moves they see on screen. 

The game is designed to promote positive social interaction. Interviews conducted 
by the authors showed that older people tend to interact within a set group of ac-
quaintances and seldom leave their social circle. They also found that dancing is men-
tioned as a desired activity by many older people but hindered by various factors like 
the lack of a partner, no space to dance or a lack of dance events. DanceAlong is a 
group activity with no need for one particular dancing partner and encourages interac-



tion beyond social circles using memories of a shared past. It doesn’t only focus on 
socializing but also involves reminiscence and physical components in the game-play, 
both of which are relevant for the context of this paper. 

5 Identifying Elements Of Play 

The four examples, though chosen for their particular focus on either reminiscence, 
social, cognitive or physical activity, are interesting because they all overlap into 
some of the other areas. These overlaps and the elements of play, which manage to 
bring different areas together, are what we are most interested in. We think that a 
holistic approach, which combines all four of the mentioned areas, holds potential to 
increase the preventive effect of such an application. The following interpretation of 
the analysis describes elements of play directed at a older adults target audience and 
puts them in a holistic context. We identify a series of elements of play as we go 
through the four qualitative examples again. 

Autobiographical play happens when games trigger memories and let players re-
live moments of their past. The Music Memory Box’ focus is on reminiscence and 
what can be learnt from this project is to make use of the even stronger relation peo-
ple have with personal objects. It also shows that it is beneficial to have assistance 
with collecting materials and making selections. Similar systems can be designed to 
facilitate collaborative use, to enable families and friends to interact with the system 
together and to contribute content. Thus autobiographical play allows reminiscence to 
be combined with social activity. In the focus groups we also learned that at care 
homes personnel fills out a biography sheet together with older patients to be able to 
better relate to them. A system focused on autobiographical play for example could 
use these sheets to enter data. Another possibility brought up during the focus groups 
is to combine autobiographical and make-believe play by using a game to create part 
real part imaginary biographies. Langer ([55], p.158) describes the potential of re-
calling the past: “Perhaps older memories are more meaningful to the elderly; this 
type of information was worthy of encoding in the past and is worthy of retrieval in 
the present.”  

Musical play, as opposed to music making, describes playful interaction with mu-
sical contents [56]. Both the Music Memory Box and DanceAlong revolve around 
musical play. The before cited studies show music helps remembering things and can 
be used as a preventive measure. Research in reminiscence [31] shows that reminis-
cence can be triggered by various cues, such as music. In the Music Memory Box 
musical play triggers reminiscence and supports social activity because the box can be 
played and listened to together and can be used as a starting point to share memories. 
DanceAlong encourages reminiscence and physical activity through music contents. 

Collaborative play happens when two or more players play together and try to 
reach a common goal. DanceAlong tries to provide the means for collaborative play 
for a broad audience of participants. Everyone willing to dance along can be included. 
This approach is beneficial for the use of the game at big events where it acts as con-
versation starter and entertainment and motivates interaction and mingling. In the 
focus groups we also found that weekly singing is a very popular social activity at 



care homes. The game could be filled with any kind of content, but choosing songs 
from the players pasts is a powerful tool. Collaborative play was also found to be a 
beneficial factor in the above cited study on Wii Fit.  

One of the functions of reminiscence is the social function as described by Bluck et 
al. [32] which facilitates the sharing of memories and, moreover, engaging in and 
building of relationships. This function is particularly used to achieve the goal of 
DanceAlong to act as a nexus to connect different social circles. The process of remi-
niscence is also amplified by the social context of the game. Stories and conversations 
among the participants can lead to additional memories of the individual. 

Role play has players take on a different roles or perspectives than their own. This 
can also mean going back to past experiences. Another effect of reminiscence accord-
ing to Bluck et al. [32] is the self function. Playing the game and remembering the 
past is a role play activity. Players are put in the roles of celebrities of their youth and 
might get a sense of self that they might not have had in a long time. This might lead 
to a feeling of renewed youth and empowerment. Connecting to memories and expe-
riences on a deeply individual level is a personal benefit that serves as an additional 
complement for the otherwise social game. A similar correlation between reminiscing 
and role playing can also be attributed to the Music Memory Box. 

Kinaesthetic play [57] means that physical bodily interaction is used to control a 
game rather than a controller interface. This can make the game more immersive for 
players and at the same time makes gameplay easier to grasp for observers. Kinaes-
thetic play also adds another sensory layer to a holistic concept. Dancing is a physical 
activity and not always easy to do alone as was mentioned in interviews conducted for 
the DanceAlong project. Establishing a social, open environment for players to partic-
ipate in, is the goal of DanceAlong. The game designers decided on letting the players 
just mirror the dance moves on the screen in contrast to letting them use controllers, 
track their movements or give feedback on the correctness of the movements. This 
design decision is beneficial for the target group and the interaction with each other 
and the game. The dance floor is open for as little or as many dancers as want to join 
in. Participants are not restrained by possible mistakes and players with physical re-
strictions are not excluded from the activity. Thus DanceAlong serves as a strong 
example for connecting the areas of reminiscence and social activity with physical 
activity. 

Wii Fit’s focus is physical activity and aninteresting aspect of the above described 
study is that participants occasionally played together with their grandchildren when 
they had no official guidance of the study-team, instead of playing alone as intended 
by the study design. This tendency to willingly play within a social context should be 
considered when designing games mainly addressed at old adults. Involving relatives 
or other possible players might be an important part of the game-play. Additionally 
such co-players can even assist and take care of old adults playing games if there are 
any health-related issues to be aware of. Similarly to the DanceAlong project, the use 
of kinaesthetic play seems to encourage others to take part and thus bridges physical 
with social activity. Additionally kinaesthetic play can be tightly intertwined with 
cognitive activity. Games in particular often prompt players to correctly recall and 
reproduce certain moves, like dance moves in DanceAlong or exercises in WiiFit. 

Object-based play is interacting with a game through the use of dedicated physi-
cal objects. In the Eldergames project a tangible interface facilitates social activity by 



prompting four players to sit around a table to play together. Play itself centers on 
small cognitive activities. The interface acts as a bridge between these activities and 
the social context. The use of a table and its acceptance by test users points to the use 
of objects rather than using screens and classic interfaces like keyboard and mouse. 
The focus groups showed insecurity towards PC technology as well and thus building 
a dedicated play object like in Eldergames might help overcome this barrier of entry. 
The Music Memory Box also strongly relies on the use of objects which shall trigger 
music and associated memories and also facilitate to play with the box together. Ob-
ject-based play and tangible interaction can help to better identify with a technologi-
cal solution and also ease entry. It is helpful in a social context because it makes other 
players’ actions easier to trace and comprehend. Focus groups interviews also showed 
a conscience among older adults that they need to train their cognitive abilities and 
they do so by e.g. solving crosswords or playing Sudoku. Thus a system that comes 
close to these analogue activities should be well accepted. 

Adaptive play helps to establish a level playing field. The older adults demograph-
ic is very heterogeneous and diverse. Thus for cognitive tasks the difficulty level will 
always be an issue. What is easy for one person might be too difficult for another. 
Especially in a social play context difficulty must be adjusted to keep the game moti-
vating for all who participate. Both the level of difficulty and/or the complexity of 
tasks should challenge a player to make the game satisfying while at the same time 
they should be low enough not to trigger feelings of anxiety or being overwhelmed. A 
digital solution can us adaptive difficulty to help level the playing field in a social 
context and thus act as a second way to bridge cognitive and social activity. For ex-
ample the game can be made easier for some players so that they don’t fall behind. In 
the focus groups it was mentioned that when playing board games together in the care 
home people often change the rules slightly to help each other during the course of the 
game. 
  



Table 1. Elements of play and their function to bridge activities in a holistic context. 

Element of play Found in Reminis-
cence 

Social act. Cognitive 
act. 

Physical 
act. 

auto-biographical 
play Music Memory Box X X   

musical play Music Memory Box, 
DanceAlong X X  X 

collaborative play DanceAlong, Wii Fit X X   

role play DanceAlong, Mu-
sic  Memory Box X  X  

kinaesthetic play DanceAlong, Wii Fit  X X X 

object-based play Eldergames, Music 
Memory Box X X X  

adaptive play Eldergames  X X  

6 Conclusion 

In this paper we identify several elements of play and describe them with respect to 
their use to establish a holistic context across the areas of reminiscence, social activi-
ty, cognitive activity and physical activity.  

This paper first gives an overview of using game elements as motivating compo-
nents in applications for older adults which support one or more of the above activi-
ties. By studying examples we identify a series of elements of play which act as 
bridges between different activities (see Table 1). Aside from these particular ele-
ments of play, the main contribution of this paper is to open up the design space and 
subsequently study further examples of holistic elements of play. 

In the focus groups we found that digital games might not always be accepted by 
an older demographic but we could find evidence that play still is attractive to them. 
Hence we suggest that a playful application which uses elements of play to engage 
people increases the acceptance of an application aimed at our target audience.  

The elements of play we extract from the four analysed examples are auto-
biographical play, musical play, kinaesthetic play, object-based play, adaptive play, 
collaborative play and role playing. All of them serve an important purpose in bridg-
ing two or more of the areas of reminiscence, cognitive, social and physical activity. 
These elements of play are not mutually exclusive and can be used together to estab-
lish a holistic context for applications with the purpose of preventing cognitive disa-
bilities. In this paper we derive the described elements of play from a qualitative anal-



ysis and from literature. The next step would be an evaluation of the elements with 
users. 

Future work will also include finding more of these elements and designing a sys-
tem which manages to engage people across all four areas. We think that a playful 
and holistic approach can result in higher acceptance than a game or focused interven-
tion in this context. Furthermore such an approach can have preventive effects against 
cognitive disabilities. These assumptions need to be evaluated through studies after 
such a system has been designed. This paper provides a foundation for a holistic de-
sign space as well as a set of elements of play that can be used in different play con-
texts. 
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