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The gaming industry and affiliated research
have in the recent years explored new ways
of controlling videogames in respect to the
traditional keyboard and mouse/joystick
paradigms. This includes full-body interac-
tion games, or embodied gaming, where
the player controls and manipulates the
game and its elements via the body and its
movements. This is exemplified by research
projects such as PingPongPlus' and Kick Ass
Kung-Fu? and commercial products such as
Nintendo Wii* or Microsoft Kinect*. Relying
on different technological solutions, they all
explore how we can change the game-space
and game experience by allowing the body
to provide game instructions rather than
only some fingers on the keyboard. Kick
Ass Kung-fu for example uses a camera to
‘capture’ the players and animate them in the
graphical game environment. Sticks, swords
or other ‘tools’” or weapons can be used, as
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they are captured by the camera and insert-
ed into the game environment. Furthermore,
the voice becomes a control element as
shouts activate features in the game.

Video games are traditionally (and usually)
played for entertainment purposes. However,
recent developments have led to special-pur-
pose games designed to train and rehabilitate
the player, rather than only entertain. Systems
such as MITIP, Silverfit®, and CAREN are ex-
amples of this. While MITII represents a ‘low-
tech’” solution running within a browser of a
web-cam-enabled computer, CAREN is an
advanced 3D virtual reality system situated
in its own room. Silverfit positions itself be-
tween these two products, requiring a setup
of designated cameras and sensors, but can
otherwise run on a standard computer sys-
tem. These systems remain rather expensive,
and in some instances are difficult to acquire.
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Conversely, mass-produced consoles for
embodied gaming have gained immense
popularity during recent years, and investi-
gators have begun reporting on the use of
such standard products for physical rehabili-
tation purposes. A readily available system
may be used by physiotherapists and other
professionals without the need for technical
assistance, and since they may know the
system from private use, its adaptation does
not present as many barriers as more imma-
ture systems might. Indeed, one of the first
scientifically reported cases using embod-
ied gaming as part of physical rehabilitation
involved Nintendo Wii in the rehabilitation
of an adolescent with cerebral palsy®.

Other studies have focused on the use of
Nintendo Wii by senior citizens. According
to Theng et al.?, senior citizens engage posi-
tively with the games, and Voida and Green-
berg'® claim that computer games may fa-
cilitate play in intergenerational groups. Yim
and Graham'' claim to be writing a “first at-
tempt to tie the exercise motivation literature
to the design of exercise games”. Despite
this growing body of knowledge, the under-
standing of seniors’ reception of embodied
gaming and its virtual, computer-simulated
environment is still not comprehensive.

This paper presents how three groups of sen-
iors with different physical and mental ca-
pabilities responded to gaming with an off-
the-shelf system, and to discuss how gaming
might motivate and contribute to physical
rehabilitation.

MEeTHODS

The study took place at the combined as-
sisted living residence and senior centre
Bjornshgj, just outside of Aarhus, Denmark.
The centre opened in 1989, and includes
common spaces, such as a cafe, restaurant,
social areas, and physical training and reha-
bilitation facilities. There are 20 apartments
for seniors connected to the centre, and 24
nursing home apartments. Both people liv-
ing at the centre and seniors from the neigh-
bourhood use the centre and its facilities.
The centre conducts physiotherapist-direct-
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ed exercise programmes with groups of sen-
iors referred for rehabilitation by the public
healthcare system. Due to our study, three
new groups (see below) were established,
and were offered twice-weekly physical re-
habilitation sessions for six months.

Participants

Thirteen seniors were selected and divided
into three groups by the staff, on the basis of
physical and mental ability, and their relation-
ship to the senior centre. In all three groups,
most participants knew one another before-
hand, from previous activities at the centre:
(i) Group 1 (four people: three women, one
man, aged 62-76), ‘the unreferred” Inde-
pendent seniors, living off-site. They consti-
tuted the healthiest and most active group,
with no or limited decrease in physical abil-
ity. One participant suffered from osteoar-
thritis, and another from neuritis. They lived
in the neighbourhood, and mainly used
non-therapeutic services at the centre, such
as the restaurant and social areas.

(i) Group 2 (four people: two women, two
men, aged 61-84), ‘the referred Seniors
with physical impairments for which they
were prescribed rehabilitative training at the
centre. Three of the participants suffered
from poor balance, one had a knee replace-
ment, one suffered from rheumatism, and
one was severely overweight. These partici-
pants lived on the centre’s premises, in indi-
vidual senior apartments.

(i) Group 3 (five people: all women, aged
69-89), ‘the residents”: Seniors living in the
centre’s nursing home, with various levels
of physical or mental impairment. Two of
the participants had had strokes: one was
wheelchair-bound, the other used a walker.
Another participant had poor balance, and
used a walker. Two had no physical impair-
ment, but psychological diagnoses and loss
of memory. This group was split into two
subgroups during the project, as it took a
long time for each player to get into position,
which did not allow each individual their
planned ‘Wii-time’. They could engage in
game activity at similar levels, but all need-
ed more and individualized support to begin
playing in contrast to the other two groups.
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Apart from the seniors, four staff members
participated in the project. They included
two physiotherapists, one occupational
therapist, and one health care assistant.

Materials and study setting

The technical setup consisted of a Nintendo
Wii Console, two ‘Wiimotes’, one Wii bal-
ance board, the DVDs for ‘Wii Sports” and
‘Wii Fit Plus’, and a projector for displaying
the screen. Before the project was initiated,
the risk of accidental falls was considered.
Although the risk was not found to be high,
precautions were taken: A chair was placed
in front of the balance board for the partici-
pants to grasp, if they felt they were losing
their balance (Figure 1).

Every game session was directed by a staff
member who assisted the participants in car-
rying out the exercises. The sessions were
initiated with a group warm-up, consisting,
for example, of one participant performing
an exercise game with the other partici-
pants joining in. The fitness training assist-
ant would then give each participant turns
with different games, usually ‘Table Tilt/,
‘Ski Jump’, ‘Ski Slalom” and ‘Hula Hoop'. For
some of the more disabled participants, the
slower-paced and simpler ‘Bowling’ game
was more appropriate. In some cases, the
fitness-training assistant chose one game for
everyone to play, depending on the physi-
cal capabilities of the group. In other cases,
the participants individually chose the game
each wanted to play. Each game session
lasted 60 minutes.

Procedure and measurements

The study was constructed as a mixed
methods study'?, and combined an ethno-
graphic approach, which the researchers
were in charge of, with physiotherapeutic
tests, which staff at the local senior centre
carried out. The ethnographic study was de-
scriptive and qualitative®. Fifteen separate
and complete game sessions were observed,
using either background observation or a
more participatory approach. The observa-
tions were accompanied by informal inter-
views. The observations were documented
2011
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Figure 1. A game session at Bjornshaj

through field notes and photographs, with
the consent of the participants involved.
Semi-structured group interviews were con-
ducted with each group of participants, as
well as with the staff group, at the end of the
project period. All interviews were recorded
and transcribed. The data from observations
and interviews were coded and categorized
into themes, when searching for interrela-
tionships as well as exceptions.

The fact that the ethnographic study took
place over a period of six months allowed
the researchers to challenge preliminary
understandings, and thereby obtain a more
profound and valid understanding of the
participants experience using embodied
gaming in a physical training context. The
validity of the study was also improved by
triangulation, as different methods were
used simultaneously. Furthermore, the four
participating researchers had different aca-
demic backgrounds and hence contributed
with different perspectives. Finally, findings
were discussed with the staff involved in the
study, to clarify possible misinterpretations.

At the beginning, middle, and end of the
project period, the personnel at the senior
centre conducted Senior Fitness tests” for
the groups of unreferred and referred partici-
pants. The Senior Fitness Test, developed by
Rikli and Jones", is designed to measure the
physical capacity needed to perform every-
day activities, and is targeted at those aged
sixty and over. It consists of eight tests: ‘Chair
stand test’, ‘Arm curl test’, ‘six-minute walk
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test’, ‘two-minute step test, ‘Chair sit-and-
reach test’, ‘Back scratch test’, ‘eight-foot up-
and-go test’, ‘Height and weight’. The staff at
the senior centre decided to include six of the
eight tests. They decided to not include the
six-minute walk test, but instead chose the
two-minute step test, which may be used as
alternative in the case of space or other limi-
tations. The height and weight test was not in-
cluded, as weight loss was not a defined goal
for the participants. For the group of residents,
Senior Fitness tests were only conducted at
the beginning and end of the project period
due to unforeseen events. Therefore the Sen-
ior Fitness Test results will be based on the
before and after tests for all three groups.

ResuLts

The participants played several of the availa-
ble games. The most popular game was ‘Ta-
ble Tilt". The game involves using the weight
of the body to tip a ‘table’ up and down
and from side to side, to make balls roll into
holes. ‘Table Tilt" is a more simplistic game
with less animation on the screen, and the
fact that you control a board by using your
weight was observed to be more relatable
than ‘Balance Bubble’, for example, in which
you control a bubble in a river. As the par-
ticipants improved their skills and managed
to get further, they enjoyed it more: “We are
more interested in the game with the balls
on the table because we made it far in that
game” (Woman, 81, referred; all Danish to
English translations courtesy of the authors).
The participants also emphasized the fact
that ‘Table Tilt" reminded them of the wob-
ble board they knew from doing callisthen-
ics and traditional physiotherapeutic training,
and therefore they found it easier to relate to
than some of the other games.

All three groups considered exercising with
the Nintendo Wii games fun. After the ini-
tial novelty wore off, turnout for the game
sessions remained high. In total, turnout was
above 90% for the entire period.

Socially engaging

Much of the enthusiasm for the physical
training was not attributable to the Nintendo
2011
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Wii itself, but rather to the social interaction
taking place around the game. “It isn’t fun
to do it alone. Id rather have someone to
talk to while doing it” (Woman, 84 years,
referred). In particular, the unreferred par-
ticipants emphasized the importance of
the social interaction, that is, cheering one
another on, competing, and so forth. One
participant explained: “I wouldn't like a Wii
at home, when I'm alone. Had | had my
husband, I might, he was also very sporty.
Wii is something to do together with others”
(Woman, 76 years, unreferred). In their study,
Voida and Greenberg'® found that mature
adults and elderly persons would only play
console games in groups, which is sup-
ported by our study. Gajadhar et al.'® have
investigated seniors’ experience of different
forms of co-play (mediated, virtual and co-
located), and also stress the importance of
enabling social interaction and cooperative
play in digital gaming in order to maximize
enjoyment for seniors.

In our study the group of residents was
observed to be the least socially engaged
while playing, but in interviews, they em-
phasized that the social aspects had some
importance: “It is fun watching the others”
(Woman, 82 years, resident).

While we did not experiment with intergen-
erational gaming", some of the participants
in our study were motivated by the fact that
their grandchildren also play Nintendo Wii:
“It is wonderful to have something like this in
common with my grandchildren” (Woman,
65 years, unreferred).

Playing alone together
When observing the participants playing
Nintendo Wii, it became obvious that there
were several ways to participate or engage.
Ducheneaut et al.'® use the phrase ‘alone
together’ to describe a situation in which
a player plays surrounded by others, rather
than with them. To a large extent, this way
of playing was what took place among the
group of residents. One of the participants
said: “Alone is enough for me” (Woman, 82
years, resident). On the other hand, she was
Vol. 10 No 2
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observed to pay considerable attention to
the screen while others played, and com-
mented on how the others were doing. Dur-
ing a game, the residents not playing prima-
rily remained silent while paying attention
to what happened on the screen. Thus, the
one actively playing usually played alone,
surrounded by others, or in Voida and
Greenberg'® terms, engaged centrally, while
the spectators engaged peripherally.

Elements outside the game that affect the
gaming experience, or ‘metagaming’"?,
played a larger role among the referred and,
in particular, the unreferred, than among the
residents. While onlookers still participated
peripherally, they ensured metagaming, in
terms of cheering, support, talking, laugh-
ing, comparison, and sharing of experiences.
Both the employees and senior participants
in the two groups found this metagaming
motivating. One participant explained: “they
are exceptionally kind to comment ‘wow
that’s good” (Man, 62 years, unreferred).

Competition

For the participants in all three groups, com-
petition took place at a personal and an in-
ter-personal level (Figure 2). In the interview
with the group of referred participants, one
person exclaimed: “When some are much
better than others, we will have to try hard-
er next time” (Woman, 81 years, referred).
Hence, the competitive element motivated
participants to work harder, of which most
participants seemed to be conscious.

However, the competition and possibility of
comparison could also have a demotivating
effect: “How did the other players manage
to get so far? | haven’t even made it on the
board yet. There is no doubt that | am the
worst player. | can never be as good as the
others” (Man, 62 years, unreferred). Thus,
some participants disliked social comparison
in line with the findings of Gajadhar et al.'
who observe that losers experience more
frustration and less competence. According
to them co-play games for seniors should
therefore put little focus on social competi-
tion. We cannot make the same conclusion
2011

Figure 2. The participants in the unreferred group
competed in two-player mode

based on our findings. While some partici-
pants were demotivated by the competitive
elements, most of them found it motivating.
Some participants emphasized that they pri-
marily competed with themselves: “I think /|
only compete with myself. | try to do better
every time” (Woman, 84 years, referred), al-
though observation indicated that they also
competed with each other, either implicitly
or overtly, for example, by comparing scores,
or discussing the previous week’s rankings.
These observations also confirmed that play-
ing while surrounded by others had a social
meaning for the participants, although they
might not play together.

Some technical troubles

First, it was not possible to select the par-
ticipants’ native language, and only a few of
them (all from the unreferred group) spoke
English. Most menus in the games used
icons and simple words that were under-
stood or easily learned by most participants.
However, when the screen presented longer
paragraphs of text, the majority of the par-
ticipants relied on the employees’ transla-
tions, which delayed the game. Nap et al.*°
also discuss digital game design for seniors
and we agree with them when they stress
that seniors will benefit from the option to
select their native language as the interface
and in-game language.

Second, the Nintendo Wii Fit board caused
trouble, particularly for the resident group.
On several occasions, we observed that the
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amount of time that the system allowed for
getting on the board was inadequate for this
group. Often, they had to step off the board,
and on again, which in itself is a challeng-
ing task if you are in a wheelchair and have
limited strength in your legs.

Third, as Neufeldt?' also states, the Wiimote
is not designed for seniors, especially not for
those among them who are mentally and/
or physically compromised. One of the dif-
ficulties was remembering to release the
control at the right time, or choosing the Mii
figure, when switching users or beginning
a game. One of the referred participants
said: “We often forget to release the button
underneath. It is not as easy as the remote
for the TV” (Woman, 84 years, referred).
For the groups of referred and resident par-
ticipants, it was also difficult to equate the
Wiimote with for example a tennis racket
delimiting the possibilities to connect physi-
cal movements with actions in the virtual
environment.

Usability problems are not uncommon
among seniors, as discussed in a study re-
ported by Isselsteijn et al.”. The usability
problems in our study caused inconvenient
time consumption (e.g. allocated time-slot
for game play), leading to the employees
taking control of the Wiimote.

Interaction with the game

According to Bianchi-Berthouze et a
physical involvement increases a player’s
engagement, among other things. The par-
ticipants in our study found it interesting to
engage with embodied gaming, and they
highlighted the possibility of being actively
involved in the game: “It is interesting be-
cause you are the one who makes the com-
puter do something. You don't just stand
and observe” (Woman, 82 years, resident).

22
[.>%,

The participants easily understood the Wii
interface, as long as there was only one fig-
ure on the screen. However, the two-player
mode of some games was too complex for
the groups of referred participants and the
residents. Among other things, these groups
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found that the speed of such games made
them difficult to follow, and they sometimes
lost track of who they were on the screen,
and what they were supposed to do. One
of the referred participants referred to play-
ing tennis in two-player mode, when she ex-
plained that “We are not as fast in our move-
ments as we once were” (Woman, 84 years,
referred). The group of unreferred partici-
pants did not experience the same kinds of
difficulties, and revelled in the social and
competitive aspects of the boxing game, for
example. However, they still needed prac-
tice to become acquainted with this kind of
gaming.

Many of the participants in all the groups
acknowledged the body language of the
small, animated characters in the game as
feedback on their performance, for exam-
ple, when one woman noted: “It shakes its
head. This was not so good” (Woman, 84
years, referred). In her case, the charac-
ter expressed disappointment, despite the
score being above her average. Observation
revealed that in such cases, the characters
could have either a motivating or a demo-
tivating effect on the player, depending on
factors such as the individual’s results, when
compared to those of other group members.

The participants in our study did not iden-
tify themselves with the characters. Reed
and Fitzpatrick?® have studied seniors’ crea-
tion of avatars in Second Life and found that
seniors generally prefer to create avatars
younger than themselves. In our study, we
are not able to conclude on the reasons for
our participants’ lack of identification, nor
whether the degree of identification would
improve if the participants could create
the characters themselves. Future research
should investigate character identification
among senior gamers, to clarify its potential.

BMI disclosure and motivation

When creating a personal profile in the
Nintendo Wii Fitness game, the board cal-
culates the player’s BMI, as well as the cen-
tre of gravity, by conducting balance tests.
The fact that the participants BMI and Wii
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age were displayed for everyone to see was
experienced by some as demotivating. In
particular, the unreferred participants ex-
pressed dissatisfaction with this display of
one’s personal data. One of the unreferred
participants commented on this: “Well, |
have always been tubby. I feel that it comes
a bit too close. Then it tells me that I'm over-
weight, and I really don’t like that” (Woman,
65 years, unreferred). This woman'’s state-
ment supports Yim and Graham’s argument
that the design of exercise games should
enable the concealment of the player’s fit-
ness level, to increase motivation''. On the
other hand, the unreferred participants also
discussed how, for some, being reminded
of one’s weight could be a motivating factor
for weight loss. One of the unreferred par-
ticipants noted: “/ think it’s okay, because
you're told in a different way than usual. |
promised the computer to lose weight”
(Woman, 65 years, unreferred). Among the
group of referred participants, the BMI dis-
closure was observed to have a demotivat-
ing effect on one of the participants, while
none of the residents was observed to be
influenced by it.

When Hannah forgot she could not stand up
A primary motivation for some of the par-
ticipants was that when playing with the
Nintendo Wii, they experienced the ability
to do things with their bodies of which they
did not think themselves capable. On sev-
eral occasions, it was observed that playing
Wii caused participants to forget that they
were doing something physically exhausting.
This was the case with Hannah (Female, 84
years, resident), who used a wheelchair, and
with whom the staff, in their daily interac-
tions with her, had difficulty in getting her
to stand up. Attracted by the Nintendo Wii,
Hannah was motivated to stand up. She ex-
perienced a change in, or at least a challeng-
ing of, the boundaries of what she believed
herself capable. The personnel generally
found that the study participants had more
endurance when playing Nintendo Wii than
when engaged in traditional physiotherapeu-
tic training, because they were distracted
from the fact that they were doing something
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physically exhausting. This was most evident
within the group of residents, who also had
the most severe functional impairments.
“They have had successful experiences, even
though they were in a wheel chair or had to
stand with a walker”, said one of the physi-
otherapists. Therefore, it would be relevant
to further investigate the contributions of em-
bodied gaming to physical training settings
where it is difficult to engage and motivate
the elderly with traditional physiotherapy.

Senior Fitness test results

The ‘eight-foot up-and-go’ test measures
how many seconds it takes to rise from a
seated position, walk 2.44 metres, turn, and
return to the seated position. All participants
except one showed progress in this exer-
cise, when ‘before’ and ‘after’ scores were
compared.

The ‘chair stand’ test measures the number
of full stands from a seated position that can
be completed in 30 seconds with the arms
folded across the chest. Ten participants
showed progress in this exercise, and three
maintained their original levels.

The ‘arm curl’ test measures the number of
biceps curls that can be completed in 30
seconds, while holding a hand weight. Ten
participants showed progress; two main-
tained their levels, and one regressed.

The ‘two-minute step’ test measures the
number of full steps completed in two min-
utes, raising the knee to the required height.
The average score of the resident group was
higher than the referred group, which is ex-
plained by the fact that they were allowed to
hold onto a bar for balance support. Seven
of eight participants in the unreferred and
referred groups showed improved or main-
tained levels. Only one resident showed
progress in this test.

The ‘chair sit-and-reach test’ measures the
number of centimetres (plus or minus) be-
tween the extended fingers and the tips of the
toes when seated at the front edge of a chair,
with one leg extended, and the hands reach-
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ing towards the toes. All participants showed
progress except three — two of the referred
participants and one of the residents. Two of
the referred participants lowered the average
for this group. Both had pain and reduced mo-
bility, owing to the recent knee operation of
one, and a recent broken shoulder of the other.

The ‘back scratch” test measures the number
of centimetres between the extended mid-
dle fingertips (plus or minus), with one hand
bent back over the shoulder, and the other
stretched up the middle of the back. Eight
participants showed progress. Again, the
average score of the referred group was af-
fected by the participants with knee and
shoulder troubles.

The results of the tests showed a general
positive trend in the physical improvement
of all participants. However, the number of
participants was too small for the results to
be statistically significant. Furthermore, the
validity of the conclusions is curtailed by the
lack of a control group, and by the fact that
the referred participants were receiving tra-
ditional physiotherapy in parallel with play-
ing Wii. Rather than providing quantitative
evidence, the qualitative study suggests a
positive effect of using Nintendo Wii in a
rehabilitative context.

Physiotherapy and Nintendo Wii

While the results of the Senior Fitness tests
indicated that the seniors benefitted physi-
cally from playing Nintendo Wii, the staff
concluded that playing Nintendo Wii should
be considered a supplement rather than a
replacement to the physiotherapy exercise.
Nintendo Wii added an evaluative instru-
ment to the training session, primarily be-
cause it gives the staff an overview of the
seniors’ physical states. A staff member said:
“The game gives a good picture of the seniors’
weaknesses and strengths and specific areas
where further physical training is necessary”.

That playing Nintendo Wii could not replace
formal physical training was also supported
by an unreferred participant, who remarked:
“Wii cannot replace my callisthenics, but it
201

can be a supplement” (Woman, 76 years,
unreferred). This view of Nintendo Wii as
a supplement to physical training was also
expressed by one of the physiotherapists,
who said that Nintendo Wii could be an
integrated training instrument in the physi-
otherapeutic setting, on equal terms with
the wall bar, for instance.

Nintendo Wii Fitness could also supplement
the physical therapy by increasing the mo-
tivation to train and exercise. According to
Yim and Graham'', one of the reasons for
this is that it combines fun and exercise, and
therefore creates a playing environment
where exercising becomes a game. This
view was supported by a staff member, who
said: “They follow the game because it is so
vivid. It kind of turns [physical] training into
play”. This game setting may be regarded
as a more appealing environment than the
traditional physiotherapeutic training set-
ting. One of the physiotherapists mentioned
being unable to generate the same levels of
motivation and enthusiasm in a traditional
physiotherapeutic training session as were
generated by the Nintendo Wii. A distinct
indication of the participants’ enthusiasm
was that they often showed up 10 to 15 min-
utes before the session began, although they
were aware that they had to wait for the staff
to arrive. According to the physiotherapist,
this was uncommon for the traditional phys-
iotherapeutic sessions.

DiscussioN
Our study demonstrated that Nintendo Wii
and Nintendo Wii Fitness may be used in
supervised physical training sessions for var-
ious groups of seniors. It has social and en-
tertainment elements that motivate seniors,
but it also acts as a form of evaluative instru-
ment for the physiotherapists. The results of
the Senior Fitness tests suggest a positive
effect of playing Nintendo Wii in a reha-
bilitative context. Similar findings are seen
in a study by Theng et al.” who argue that
playing Nintendo Wii may help seniors to
improve motor skills and hand-eye coordi-
nation, and thus may be considered suitable
exercise for this specific cohort. However,
Vol. 10 No 2
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the staff in our study doubted that Nintendo
Wii Fit could stand alone as an instrument
for rehabilitative activity, and suggested it to
be considered a supplement to physiothera-
py exercises instead.

The fact that we worked with three different
groups of participants, to avoid categoriz-
ing all seniors under one heading, created a
broader and more complex picture. The three
groups were originally chosen to enable the
observation of the reception of the Nintendo
Wii system at three different levels of physical
and cognitive capability, but all three groups
demonstrated the ability to play. There was
a distinct difference between the residents,
and the referred and the unreferred partici-
pants, in terms of the extent to which they
embraced the social aspects of the games,
but playing Nintendo Wii was considered
fun by all groups. In none of three groups
did we encounter the reluctance to engage
with the technology that we had anticipated.
While everybody was able to use the technol-
ogy and play, the residents generally required
more assistance from staff, whereas the un-
referred group was able to play almost unas-
sisted. Our study indicated that motivation
among most of the participating seniors in-
creased, when exercises were framed as play.

Can computer games turn physical training
into play? From a strictly physiotherapeutic
point of view, there is often more to physical
training than exercise alone. The computer
game may diminish dedication to rehabilita-
tion or physical training, since the physical
movements of the individual are selected for
game performance, rather than following a
physical training programme: for instance, if
a person has one weak shoulder, he or she
could use the other shoulder to complete
the game. Also, in terms of individual adjust-
ment of the system to personal goals, and
progress during physical training, the cur-
rent system represents too much of a ‘one
size fits all” approach, which is an advantage
in a global entertainment market, but not in
a physical training or rehabilitative context.
In our setup, the presence of a staff member
ensured that the exercises performed during
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the game were integrated into a physiother-
apeutic framework, and the system could
not have accomplished this on its own. Both
the seniors and the staff were unambiguous
in their statements that playing Nintendo
Wii could not replace traditional physical
training, although all participants displayed
physical progress on the Senior Fitness tests.
This suggests a distinction between percep-
tion and clinical outcome.

IMPLICATIONS FOR DESIGN

First of all, technology designed for a physical
training setting must acknowledge the signifi-
cance of the social mechanisms at stake both
during the actual physical training, and over
the long term. This is in accordance with a
study of multiple sclerosis (MS) patients un-
dergoing computer-assisted collaborative fit-
ness training**. For example, we recommend
that the setup be organized with groups of
people who can motivate one another from
time to time. However, in contrast to the MS
study?*, our study does not describe an ac-
tive, collaborative game activity. Instead, this
article has explored the social mechanisms
existing within a group consisting of one
active (at the time) player, the other players
being spectators awaiting their turns. Points
and scores may serve as means for creating
competition, with both oneself and others. It
is important, however, that each participant
be allowed to determine his/her own level
of engagement in the competition.

In games where only one person is active at a
given time, the setup should allow for the rest
of the group to watch the active gamer. This
roots subsequent discussion and competition
in common ground. At the beginning of our
study, the physiotherapists’ ambition was to
engage those not currently playing with the
Nintendo Wii (i.e. the spectators). However,
this idea soon had to be discarded, since eve-
rybody was captivated by the games on the
screen, and inevitably formed an audience.

Also implicit is the necessity for a flexible
system capable of supporting individual
physical training needs. Compared to games
played in e.g. a schoolyard where it is com-
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mon for rules to be negotiated before and/
or during play, this is more difficult in digital
games. In a digital game, the rules, structure,
and remedies are often not easily negotiated
and changed: It may require a programmer
who can change the system through com-
plex actions of which the average person is
incapable, and may even be illegal.

The ‘Age Invaders”® game incorporates ad-
justments that support both a child and one
of its grandparents in playing a digital game.
However, these adjustments (as understood
by the authors) are static. They represent
two concurrently active difficulty levels or
profiles, which support the differences in
the reaction-times and movement-speed be-
tween a child and an elderly person playing
together. In our study, we identified areas
where individual adjustments are needed,
including speed, degree of screen detail,
language, and how quickly a game becomes
more complex and difficult. This control
should go beyond profiles or static, prede-
fined levels of difficulty. This would make it
easier for the individual to play the game but,
more importantly, if different but concurrent
settings were supported, it would also im-
prove the possibility of individuals with dif-
ferent capabilities to playing together.

We observed that as the gaming situation
became more cognitively challenging (for
example, more players, increased speed,
more colours, or more things happening
simultaneously on the screen), the partici-
pants generally found it harder to both play
and appreciate the games. Thus, they were
not able to perform the level of exercise that
these games could have provided, had indi-
vidual adjustments had been possible.

Finally, a digital game should be easy to in-
stall, use, and trouble-shoot, even if it is used
in supervised sessions. Staff members are not
by definition expert users, and the allotted
time is often restricted, so technical prob-
lems lead to frustration, and possibly non-
use. The Wiimote, for example, is not an
ideal interface object for many older users.

The Nintendo Wii platform fulfils some of
the requirements identified in this study, but
there is room for improvement, particularly
with regard to user-friendliness for the senior
population. Nevertheless, we have seen the
concepts of physical training and play ap-
proach each other with the use of Nintendo
Wii in supervised trainings sessions, and the
potential of computer games in such set-
tings unquestionably exists.
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