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Abstract. Dutch historian Johan Huizinga [1] viewed games as a fundamental
aspect of life. As long ago as 1938, he observed that, next to “homo faber” (man
the maker), there is also the concept of “homo ludens” (man the player). The aim
of this paper is to explore what we can learn from previously conducted empirical
studies about the motivation and capability of older adults to use exergames. We
were guided by the following questions. To which extent: (1) Are older adults
motivated to play exergames and why is this the case?, (2) Are older adults able
to play exergames and why is this the case? and (3) Can the voices of the older
players be heard in the empirical studies on exergaming in later life? We
conducted a narrative literature review to gain insight, not only into the factors
relating to older adults’ engaging in exergames, but also into the ways older adults
themselves experience playing such games. To avoid a mainly functionalist
perspective on play, we will also include hedonic aspects of playing exergames.
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1 Introduction

To the left is a virtual Tai Chi instructor, while on the right is a representation of an
older adult on a computer screen trying to follow the instructions given by the instructor;
the number of calories burned (3) are shown in the lower right-hand corner. The mini-
ature table flag next to the screen is from the Dutch senior citizens organisation, ANBO,
the host of this research project. The project itself is aimed at understanding how older
adults make sense of exergames (Fig. 1).

The next picture shows the real life setting (Fig. 2):

The older adult is playing an exergame, which is also known as “active video game,
interactive video game, activity promoting video game” [3, p. 10], consisting of an
electronic device that allows one or more persons to play a game “requiring physical
exertion or movements” [3, p. 10], while receiving immediate digital performance feed-
back on a screen (see also Primack et al. [4, p. 3]). Kooiman and Sheehan [5, p. 1] state
that: “Until recently exergaming was seldom a topic of research. The technology that
makes exergaming possible was not available to consumers. In 2006, Nintendo released
the Wii gaming system (see also Brown [6]). This new system allowed for interactive
physical movement beyond simple hand held play. The Wii system contained hardware
and software that responded to movements of the player’s body through the tracking of
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hand held controllers and movements of the lower extremities using floor based hard-
ware”.

Fig. 1. Screenshot [2]

Dutch historian Johan Huizinga [1] viewed games as a fundamental aspect of life.
As long ago as 1938, he observed that, next to “homo faber” (man the maker), there is
also the concept of “homo ludens” (man the player). Since then, as Bogost [7] pointed
out, we have become as used to playing digital games in the living room as watching
television (see also Juul [8] on “casual gaming). Several studies have suggested that
playing exergames can, to some extent (the evidence tends to be limited), benefit the
wellbeing of children and young adults, and hence could form a potential valuable ther-
apeutic instrument (e.g. [9-13]). Other studies have demonstrated that older adults are
interested in traditional games (e.g. [14, 15]). Hoppes et al. [14] conclude that “Games
are a purposeful activity that hold high interest for older adults and consequently have
significant value as therapeutic tools for occupational therapists” (p. 71).

Fig. 2. Older adult playing a Tai Chi exergame [2]

The purpose of this study is to explore the role exergames could play in promoting
the wellbeing of older adults. In doing so, we were guided by the following questions.
To which extent:
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(1) Are older adults motivated to play exergames and why is this the case?

(2) Are older adults able to play exergames and why is this the case?

(3) Can the voices of the older players be heard in the empirical studies on exergaming
in later life?

To answer these three questions, a narrative literature review was used to gain insight
not only into the factors relating to older adults’ engaging (or not) in exergames, but
also into the ways older adults themselves experience playing such games. To avoid a
mainly functionalist perspective on play, we will also include hedonic aspects of playing
exergames [16-20]. As Iversen [20] states in her paper ‘Play and Productivity: The
Constitution of Ageing Adults in Research on Digital Games’ in which she reviews
studies on the impact of digital games for older adults’ daily life:

“While there are exceptions, the ageing adults in the examined studies are largely
portrayed as ailing, hesitant, in need of encouragement to do what is good for them as
well as requiring the care of others. This outlook is coupled with a mainly functionalistic
approach to the use of digital games, where the beneficiality of playing in terms of health
maintenance is central rather than, for instance, enjoyment, pleasure, or creativity.
Importantly, it is not only the researchers who invoke the beneficiality of digital games
above other reasons for playing. To the degree that the ageing adults themselves are
given voice, they often, too, focus on learning and training elements of digital games.”

(p. 14)

2 Method

The aim of this paper is to explore what we can learn from previously conducted empir-
ical studies about the capability and motivation of older adults to use exergames for their
wellbeing. As Kari et al. [21, p. 30] state: “Physical activity has been shown to have a
positive impact on people’s well-being. According to WHO [22], regular physical
activity can, among others, reduce the risk of diabetes, cardiovascular diseases, depres-
sion, breast cancer, and colon [cancer]. It can also improve bone and functional health
[23] and have other important health benefits.”

Our focus was on exploring how older adults make sense - or do not make sense -
of such games. We therefore conducted a narrative literature review [24], the results of
which we present in Sects. 3.2, 3.3 and 3.4. We started our search with a recent literature
review on the motivation and benefits of digital games for the elderly conducted by Cota
and Ishitani [25] and with the paper ‘Older Adults’ Digital Gameplay Patterns, Benefits,
and Challenges. Simulation & Gaming’, published in 2016 by Kaufman et al. [26]. We
then used the snowball method [27] to search for additional studies more specifically
focused on exergames that would be suitable for inclusion. The results of the narrative
literature review will not only used to present facts and figures, but also to give voice to
the ways older adults themselves experience playing such games.
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2.1 Results

According to the Entertainment Software Association ESA [28], the number of US older
adults playing digital games is considerable: in 2016, 26% of all gamers are aged 50 or
older. A similar picture emerges in the countries of Europe. According to Iversen [20],
who refers to Bak et al. [29], Nordicom-Sverige [30, p. 2] and Vaage [31], “national
surveys on the use of media in Norway, Sweden, and Denmark indicate that - varying
between the countries - 5-12% of the population above 60 years of age play digital games
at least once a day” (p. 2). Loos et al. [32] confirm this trend for the Netherlands: “New
Zoo (the only source for reliable data on Dutch older adults’ use of digital games) clearly
shows that (...) in 2013 39% of the 51-65 year-olds play digital games.” We agree with
Pearce [33], who emphasizes that older gamers have “needs and interests that have gone
ignored by both the mainstream game industry and the game press” (p. 142). In
reviewing the literature in this area, we will therefore aim to gain insight not only into
the factors relating to older adults’ engaging (or not) in exergames, but also into the
extent to which the voices of the older players can be heard in the empirical studies on
exergaming in later life.

2.2 Giving Voice to Older Adults’ Motivation to Play Exergames

Sherry et al. [34] conducted focus groups with four to eight participants (age 18 to 22,
U.S. American undergraduate students, N = 96), adopting a Uses and Gratifications
perspective [35]. They concluded that the dimensions arousal, challenge, competition,
diversion, fantasy and social interaction were the motivations for the participants to play
video games. In this section, we use their classification to gain insight into the motiva-
tions of older adults for playing — or not playing - exergames. We used the framework

Table 1. Why older adults play exergames

Dimensions: | Arousal | Challenge | Competition | Diversion | Fantasy | Social
Interaction

1. Graves et al. +
[36]
2. Aarhus et al. + + +
[37]
3. Brox et al. [38]
4. Kari et al. [21] +
5. Ombholt and + + + +
Waerstad [39]
6. Heuvelink [40] + + + + + +
7. Heuvelink [41] + + +
8. Skalsky Brown + + + +
[42]
9. Cota and +
Ishitani [25]
10. Loos and + + +
Zonneveld [43]
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developed by Sherry et al. (2006), adding column for dimensions (e.g. exercising) no
included in their framework. The results are presented in Table 1. A dimension marked
with a + means that the exergames were experienced as enabling wellbeing; a — denotes
that this dimension was experienced as a barrier to playing.

The Table above shows that older adults rarely mentioned the motive dimensions in
the framework developed by Sherry et al. (2006) of arousal, competition and fantasy;
challenge is somewhere in the middle, while diversion and social interaction are
mentioned most often (Table 2).

Table 2. Studies on age-related functional limitations due to ...

Declining vision: difficulties in seeing and
processing cluttered online content and
difficulties screen reading

Charness [50]; IJsselsteijn et al. [51]; Lunn and
Harper [52]; Billis et al. [53]; Vasconcelos
etal.; [54]; Omholt and Waerstad [39]; Skalsky
Brown [42]

Useful field of view: difficulties in detecting
items in the periphery of screens

Bergstrom et al. [55]

Decreased attention division skills:
difficulties in processing multiple forms of
information (e.g., text and speech)
simultaneously

Czaja and Lee [56]; Isselsteijn et al. [51]; De
Bruin et al. [57]; Aarhus et al. [37]

Hearing: difficulties in detecting high-
frequency alerting sounds (beeps)

Isselsteijnetal. [51], Czajaand Lee [58]; Billis
et al. [53]; Omholt and Waerstad [39]

Visualmotor-coor-dination: difficulties in
using a computer mouse track

Schueren [60]; Smith et al. [61]; Theng [62];
Diaz-Orueta et al. [63]; Vasconcelos, et al.
[54]; Skalsky Brown [42]

Physical constitution: health issues such as
arthritis, bad backs, reduced balance

Pearce [33]; Olmholt and Waerstad [39]

Cognition: older adults are much slower than
youngers adults

Salthouse [64, 65]; Vercruyssen [66]; Brown
and Park [67]; Isselsteijn et al. [51]; Czaja and

Lee [56]; Billis et al. [53]; Aarhus et al. [37];
Vasconcelos et al. [54]; Olmholt and Waerstad
[39]; Skalsky Brown [42]

Lastly, we found that only four of the ten studies reviewed gave a voice to older
adults, allowing them to explain why they do or do not play exergames. Let us listen to
some of these older adults’ voices:

Aarhus et al. [37]: It isn’t fun to do it alone. I'd rather have someone to talk to while
doing it (p. 113).

Ombholt and Waerstad [39]: If there is going to be any point in doing something
together, it needs to be that you are enhancing each other. Like that you get a better
result if you are cooperating (p. 130).

Skalsky Brown [42]: I enjoy it [digital games] and it’s fun and it’s okay to have
fun... It’s okay for me to relax and have fun and enjoy myself, but that’s been a hard
thing for me to let go of... that I can cut back on my work. I can slow down some and
pick and choose and do what I want to do. So that has been the hard part for me, at this

age (p. 90).
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Loos and Zonneveld [43]: I experienced no pressure while playing, at the most a
challenge because it’s fun to play and because you're striving to achieve something and
you see the scores rising, so that provides the challenge (p. 335).

2.3 Giving Voice to Older Adults’ Capability to Play Exergames

In Sect. 2.1 we saw that older adults in countries such as the USA, Norway, Sweden,
Denmark and the Netherlands play digital games. Nevertheless, there are numerous
older adults who refrain from doing so. Kari et al. [21, p. 11], in a study among Finnish
(non)players of exergames in different age groups, found that: “In the two oldest age
groups of 35— 44 years and 45 years or over, the three most significant reasons [for not
playing an exergames] were (1) no interest, (2) prefers other forms of exercise, and (3)
ownership (...). In the youngest age group, the reason no money was the most significant
one. The most significant differences between age groups were in the reasons no money
and no interest. No money was more significant the younger the age group was.”

In a study among US older adults who did not play digital games, Skalsky Brown
[6] found that lack of motivation was by far the most important factor: “Older adults
who engage in digital games typically have at least a moderate degree of three domains
that interplay with one another: motivation, experience with game-related technology,
and functional ability [42]. To assess these domains among non-gamers, I interviewed
persons over the age of 60 to explore whether or not any of these aspects surfaced as
being deficient. Although most touched upon some concerns pertaining to their func-
tional ability (declining) and limited tech experience, this paled in comparison to their
level of motivation to play. Motivations varied widely among the older gamers, yet the
strength of the individual motivation was strong enough to negate the other two domains
if they were somewhat lacking. With the older non-gamers I interviewed, all but one
stated that they simply had no interest in playing, as they believe they had better things
to do with their time. Even when I posed the potential of playing as a means of inter-
generational play (e.g., playing with grandchildren), this typically wasn’t enough of a
motivator, which surprised me.” (personal communication, 10.10.2016)

Another point to take into consideration is the so-called “I”’-methodology. Williams
et al. [44] state that the majority of digital games designers (88,5%) are young (average
age 31) male adults with highly developed ICT skills. Loos [45] and Loos et al. [46]
argue that as typical young male adults, these game designers might have little under-
standing of the needs of older adults, causing them to fall into the I-methodology trap:

The I-methodology refers to a design practice in which designers consider them-
selves as representative of the users [47]. Akrich describes the I-methodology as the
“reliance on personal experience, whereby the designer replaces his professional that
by that of the layman” [47, p. x]. This is often an unconscious process: the designer is
not aware of the fact that the user representation he or she is using resembles himself or
herself. In contrast to the images created by designers and what people expect, implicit
methods are often more powerful than explicit methods in shaping the design. [48, p.
41], Loos [45] and Loos and Romano Bergstrom [49] argue that young male game
designers may specifically tend to overlook the aspect of age-related functional limita-
tions due to the factors mentioned in the Table above.
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We agree with De Schutter et al. [59] that “Designers must be aware of normative
age-related changes and (1) how such aspects can affect technological interaction (e.g.
reduced vision and hearing, slower pace, decreased attention division skills, etc., IJssel-
steijn et al. [51, p. 1171]).”

Of the studies presented in the Table above, quotes from older adults were only found
in Skalsky Brown [42]:

[ definitely use reading glasses when I game. I find I like to sort of recline when I
game in my chair, sort of lean back like this and game. And I find I frequently have to
sit up because I can’t read the screen, so I have a lot more problems in some kinds of
games. Some games are not very good at adjusting font sizes. So if you, say, run the
game at high resolutions, the graphics look good. The graphics all scale so things are
still the same size or just higher resolution, but all the text gets really small. And that
can be very frustrating because I can’t read it unless I lean up to the machine. So there
are games out there where I actually can find it very hard sometimes to identify what’s
going on the screen because of the complexity that can now be shown with high-end...
you know, high... modern processors and graphics quality (p. 104).

As age-related functional limitations occur with a certain regularity from age 75 on,
and are common from age 85 and up [68], these must be taken into account by designers
of exergames, to avoid having older adults who are motivated to play exergames (see
Sect. 3.2) being hindered by factors due to biological ageing. De la Hera et al. [69] give
a specific example of how it would be possible to counter the problem of decreased
speed by suggesting that “in-game adjustable speeds might be an option to support older
players for whom time-restricted games are a challenge (Nap et al. 2009) [70].”

3 Conclusions and Implications for Future Research

Finally, we answer the research questions formulated in the introduction, and sketch
some implications for future research:

(1) To which extent are older adults motivated to play exergames and why is this the
case?

Older adults are certainly motivated to play exergames. Not only do statistical data
from countries such as USA, Norway, Sweden, Denmark and the Netherlands clearly
show that a considerable number of older adults play digital games, our narrative liter-
ature review also shows which dimensions stimulate older adults to play exergames:
diversion, social interaction and user friendliness.

(2) To which extent are older adults able to play exergames and why is this the case?

While older adults are definitely able to play exergames, game designers, who are
often relatively younger, should take into account age-related functional limitations due
to declining vision, useful field of view, hearing, visual motor-coordination and cogni-
tion. De la Hera et al. [68] offer a specific example of how the problem of decreased
speed could be countered by suggesting that “in-game adjustable speeds might be an
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option to support older players for whom time-restricted games are a challenge (Nap
et al. 2009) [70].”

(3) To which extent can the voices of the older players be heard in the empirical studies
on exergaming in later life?

Only a very limited number of studies reviewed gave a voice to older adults, allowing
them to explain why they do or do not play exergames.

Future research should give voice to the experiences of older adults playing exer-
games in natural settings, pay attention to differences in the group of older adults (e.g.,
age, gender, education) and compare the ways older adults make sense of exergames
versus traditional approaches. We agree with Kari et al. [21, p. 12] who argue that:
“Overall, finding the equilibrium between the hedonic and utilitarian aspects of playing
exergames and delivering this message to potential customers seem to be the main chal-
lenges facing the exergame designers and the exergaming industry today and most
probably also in the future.”
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