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Abstract. In recent years video game consoles, such as the Nintendo Wii

T™ and the Microsoft Kinect™, have been introduced

into residential facilities. This paper presents a review of current studies documenting the benefits and detriments the Wii could
have on adults aged 60 years and over in residential facilities, concentrating on the common uses of the Wii in care facilities:
maintaining physical fitness, promoting mental well-being, encouraging social interaction and both physical and mental rehabil-
itation. Furthermore, this paper discusses the potential use of the Microsoft Kinect in care for older persons. The Wii can have
a positive impact on the physical and mental health of older adults living in care facilities, but additional work should still be
conducted, including assessing the use of games outside of Wii Sports and Wii Fit and possible non-gaming application of the
Wii in care for older adults. Results for the Wii display potential for use of the Kinect in care facilities but further exploration is

required to assess the potential physical impact and interaction viability.
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1. Introduction

The Nintendo Wii™, which was released in 2006,
brought a new approach to interaction when playing
games. Prior to the launch of the Wii, the primary
method of interacting with a video game console in-
volved multiple button pressing and moving joysticks
on a controller. The Wii changed this with the introduc-
tion of the Wii Remote, a device resembling a televi-
sion remote which includes built-in motion sensors that
wirelessly translates its movement directly into game
actions. This new method of interaction lowered the
barrier of entry to video games, making games accessi-
ble to groups of people who had never previously con-
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, older adults, nursing homes

sidered playing video games. In addition to the new
controller, many Wii games include multi-player com-
ponents which allow gamers to play with their peers
on the same console. This addition of social interac-
tion makes the Wii more appealing to groups that typi-
cally do not play video games, such as older adults [1].
The provision of leisure and pleasant activities to older
adults is a serious challenge within the domains of
care and technology, in particular gerontechnology [2].
For example, the design and development of the game
“Chitchatters” utilizing a qualitative approach (obser-
vation and use of probes) for older adults with demen-
tia [3].

A recent development in video game hardware has
been the Microsoft Kinect™, which was released in
2010. The Kinect is unique in the game console mar-
ket because it removes the need for a controller to in-
teract with the Xbox 360. This is accomplished by uti-
lizing a series of cameras and microphones to track
the player’s body, allowing them to interact directly
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with the game [4]. By facilitating direct interaction, the
Kinect has the potential to broaden gaming audiences
further than the Wii, and could entice people who may
not be willing or physically able to use a controller,
through direct interaction with the Kinect rather than
the controllers offered by the Wii or Sony PlayStation
2 (PS2).

According to the Entertainment Software Associa-
tion (ESA), between 2004 and 2011 the population of
gamers who are older adults, classified as over the age
of 50, grew from making up 9 per cent [5] of the to-
tal gaming population to 29 per cent [6]. It is possible
that part of this growth can be attributed to new gaming
systems like the Wii, which make video games more
appealing and accessible to older adults and the place-
ment of video game consoles in care facilities.

In recent years video game consoles, such as the
Wii, have been introduced into residential facilities.
Therefore, the question posed: should video games be
used in residential care facilities for older persons? De
Kort et al. [7] stipulate, “[d]igital game play has the po-
tential to support seniors in creating meaning and en-
joying leisure time together or alone, and to train and
uphold cognitive and motor abilities” (p. 247). While
this statement gives a broad overview of the benefits
video games offer to an aging society, it is to note that
little work still exist in understanding the potential ben-
efits to integrating video consoles into housing envi-
ronments.

The primary objective of this paper is to present an
overview of the use of commercial video game tech-
nology (Nintendo Wii/Microsoft Kinect) and the re-
spective software (Wii Fit/Sports and Kinect Sports)
which has been utilized within long-term care (LTC)
facilities. Based upon the studies identified through a
literature search which utilized video game technology,
two research questions were identified: (1) how does
the use of video game technology facilitate the phys-
ical, social and mental well being of older adults, (2)
and what type of software is suitable for older adults.
This review aims to present the benefits and detriments
of video game technology for use within residential
care facilities.

2. Method

Data synthesis methods were implemented and pre-
sented in Table 1. A comprehensive search of lit-
erature was undertaken using electronic databases
(PubMed [Medline], JStor and Scopus), ACM, the

Table 1
Exclusion and inclusion criteria for literature search.
Exclusion Inclusion
Stroke Physical activity
Parkinson’s disease Fitness
Cerebral Palsy Elder care (senior care, geriatrics
Coronary Long term care facility
Cost efficiently Nintendo Wii
Newsletter Nintendo Wii balance
Editorials Well-being
Framework policies Exercise
Nintendo Wii Fit

Community dwelling
Balance
Rehabilitation

Nintendo Wii sports
Nursing home

Internet, and Google/Scholar, and article reference
lists. Several search terms were included: “Nintendo
Wii”, “elder care”, “elderly”, “geriatric”, “Kinect”,
“senior”, “fitness”, “group care”, “Wii”, “Nintendo
Wii Remote”, “Wiimote”, “Nintendo Wii Balance
Board”, “Wii Sports” and “Wii Fit”. The univer-
sity network was primarily used for sourcing articles.
The search was utilized from January 2000 to mid-
January 2012, for English language articles. Non-peer-
reviewed sources were not included in the search, but
were reviewed for suitable articles. Contributions to re-
viewed conference proceedings were included. For a
further and more specific search, a combination of key-
words was used in the Pubmed and Scopus research
databases. The following combinations of keywords
were selected: Wii OR Kinect; AND older adult OR
senior OR elderly OR geriatric; AND care OR health
OR fitness.

2.1. Data synthesis

The Preferred Reporting of Systematic Reviews and
Meta Analyses (PRISMA) guidelines were used for
systematic data synthesis [8]. Employing PRISMA
was primarily for the methodological approach, fol-
lowing the recommended guidelines for in/exclusion
criteria, data collection process and a summary of
items and measures.

2.2. Data collection process

Collection of information included the study design,
sample size, methods of effective measurements, and
outcomes. Accepted articles included the inclusion cri-
teria; Nintendo Wii console, Nintendo Wii Sports, Nin-
tendo Wii Fit, long term care facilities, Nintendo Wii
Balance, sheltered housing, nursing homes, exercise
and elder care. Selected articles were based on title and
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Fig. 1. Search process and eligible studies for inclusion based upon ex/inclusion criteria.

areview of the abstract to identify the suitability for in-
clusion. Excluded articles included age, health (stroke,
Parkinson’s disease, burns, cerebral palsy, coronary)
reviews, setting, clinical perspective, subjects (chil-
dren/young adults/intergenerational interaction), other
(cost efficiently, devices newsletters, editorials, and
frameworks), fall prevention strategies, virtual rehabil-
itation, balance and exercise, and non-peer reviewed
contributions (Table 1).

2.3. Data items and summary measures

The ultimate outcomes for this review include:
utilization of augmented reality for the purpose of
fall/balance prevention and exercise strategies and how
the implementation of specific information such as ex-
ercise programs can potentially be of benefit for indi-
viduals in conjunction with technology.

3. Results

Overall there have been six studies which have uti-
lized the Nintendo Wii console for the purpose of well-
being, physical/social activity [9—11]. When conduct-

ing this study, there were only eight studies published
referring to or utilizing the Microsoft Kinect console.
These studies have been excluded because they do not
fit the in/exclusion criteria. However, it is anticipated
in the future additional studies will be published ex-
ploiting this technology.

The format for the results section will provide an
overview of two sections which relate to the use of
the Wii console in care for older persons: (1) activi-
ties where the Wii was used, including physical fitness,
mental fitness, social interaction, and (2) software that
were played in care for older persons.

3.1. Activities for promoting physical fitness, mental
well-being and social interaction

The most common activities identified from the
studies included: maintaining physical fitness, promot-
ing mental well-being, encouraging social interaction.
Utilizing the Wii console throughout residential care
environments has the potential to integrate and main-
tain physical fitness. Four articles were sourced which
focused on the types of activities where the Wii was
used in care for older persons [9—-12].
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The primary psychological benefits of the Wii came
as a result of the console, allowing older adults to vir-
tually participate in activities that they were no longer
physically able to take part in. Jung et al. [11] suggest
the virtual environment of the Wii gave older adults
the unique opportunity to have ownership and control
over their surroundings, which had a positive effect on
their mental state. Overall, the articles sourced found
the Wii had a positive psychological impact on older
persons. Some, such as Jung et al. [11], established
that the older persons playing on the Wii console had
higher self-esteem and better mental well-being than
their peers who engaged in traditional care activities
for older adults.

Another area that was not explored in the sourced ar-
ticles is the use of the Wii for non-gaming activities in
residential communities. In addition to games, the Wii
has the ability to be used as a web browser, photo pro-
jector and a communication channel [15]. This opens
up many potential uses for the Wii in care facilities.
One possibility is using the web browser to deliver
personalized or community-specific news. An alterna-
tive use of the Wii is facilitating communication with
friends and family through e-mail or using voice com-
munication and avatars to talk to friends, family and
other residential communities. Another possible appli-
cation of the Wii could be to share photos and stories
with other members of the residential community. Fur-
ther investigation is required to determine if the non-
gaming capabilities of the Wii would fit within residen-
tial care facilities.

Part of the encouragement for social interaction de-
rives as a result of the use of avatars in Wii games.
Avatars provide a virtual projection of a person into a
game world. Jung et al. [11] noted, by allowing play-
ers to build their own avatars, the Wii gives older per-
sons the unique opportunity to interact with other peo-
ple using an appearance of their own choosing, which
enhances their confidence. This boost in confidence al-
lows the older persons to more easily interact with peo-
ple in the virtual world than with people in the real
world.

The multiplayer focus of the Wii encourages people
to play in groups, thus encouraging older persons to in-
teract with people they would not normally associate
with, including peers and family members, building
upon intergenerational relationships. Jung, et al. [11]
observed gaming sessions using the Wii console re-
duced the hostility between individuals and encour-
aged greater interaction than traditional residential care
activities. Examining the effect of interaction on the

Wii between older persons and individuals, De Schut-
ter and Vanden Abeele [16] concluded the Wii pro-
vided a unique opportunity for older persons to interact
with younger generations. Overall, the articles found
the Wii had a positive impact in encouraging older
persons to socialize. This impact is noted by Harley
et al. [9] who concluded, “residents have clearly been
able to actively construct socially meaningful engage-
ment for themselves around using the Wii”.

To facilitate social interaction within residential fa-
cilities, the game Kinectimals allows the player to in-
teract with a virtual pet of their choice from: a cheetah
cub, a tiger cub, a panther cub, a lion cub or a leop-
ard cub [17]. It has the potential to be used to promote
mental well-being in older adults that are not physi-
cally or mentally able to have a real pet. Kinectimals
has the potential to be used in a group scenario, pro-
moting social interaction between older persons inter-
acting with the same virtual pet. However, given the
lack of actual contact the player can have with the pet,
and the confinement of the pet to the television screen,
further studies are needed to assess the benefits or harm
that a virtual pet could have on a older persons commu-
nity. Given the similarities between these games and
games on the Wii that are used in residential care facil-
ities, there is potential for Kinect games to be used for
similar purposes (social programs, exercise programs,
and rehabilitation) care facilities.

Similar to the Wii, the Kinect has potential for non-
gaming usage in residential care. Some possible ap-
plications include: video communication with friends,
family and other residential communities, sending e-
mail using text-to-speech and speech-to-text (allowing
older persons who are unable to use a keyboard, or
unable to read a computer screen, to send and receive
e-mail), and creating personalized services (for in-
stance, television, music, medical reminders) through
face and voice recognition [17]. Further investigation
is required to determine the potential for both gaming
and non-gaming capabilities of the Microsoft in care
facilities.

3.2. Software

Wii Sports was utilized in four of the six studies [9,
11,14,20] and facilitates the choice of five different
games: tennis, baseball, bowling, golf, and boxing, us-
ing their avatar against both human and computer-
controlled opponents. Table 2 presents the studies
which used the Nintendo Wii Sports or Fit software
throughout their investigations.
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Table 2
Videogame technology used in long-term/residential facilities
Author Population n Age (years) Duration Design Intervention Outcome
(weeks)
Harley et Activity 30 60-94 10 sessions Longitudinal NW Sports Users were introduced to technical illit-
al. 2010  engagement over 1 year, (bowling) eracies in a non-threatening manner. So-
2 hrs cial isolation was addressed via the provi-
sion of peer connections. New roles were
created and encouraged individuals to take
ownership.
Clark and Fall risk/ 1 89 6 sessions, 1 hr  Case report ~ NW Sports Results showed the Berg Balance score im-
Kraemer Balance (bowling) prove and the Time-Up and Go Test sug-
2009 gesting a reduce risk of falling. The authors
suggest using the NW bowling may facili-
tate a decrease in fall risk.
Hsuetal. Adding tech- 34 52-97 4 wks Randomized, Standard ex- Results showed overall improvement, but
2011 nology to exer- single-blind  ercise and Wii significant difference was identified for
cise regime crossover Sports (bowl- enjoyment between the exercise and Wii
ing) groups. Participants who reported im-
provement on the Wii intervention, less
likely complained of stiffness or shoulder
complaints, but were more likely to com-
plain of hand symptoms.
Jung et Psychological, 45 56-92 3 session 6 wk, Longitudinal NW Sports Results showed that playing Wii had a pos-
al. 2009 social, phy- 1.5 hrs field experi-  (tennis, bowl- itive impact on the overall well-being of
sical impact ment ing, baseball, older adults. Mediation effects were found
boxing) and  for psychological well-being variables like
Cooking with  loneliness and belonging. The elder in the
Mama single-player Wii group exhibited more
positive affect compared to those in the
multiplayer group. Through this study, Wii
was proven to have a positive contribution
to the overall well-being of the elderly. Ex-
planations and implications for future ap-
plications of Wii in interventions for the el-
derly are were discussed.
Nitz et al. Balance 10 30-58 10, twice Pilot NWF Further work is needed to confirm statis-
2010 weekly tical powered studies. However the WF
(30 min) showed immediate effect on balance and
strength.
Pigfordet Balance 1 87 2, 5 sessions Case report  NWF and CT Improvement with the patient during the
al. 2010 combined training program and a cessation of falls

occurred in the following weeks.

Additionally, the articles focused on the increase ac-
tivity participation by the participants in the respective
studies, many of whom were currently unable to phys-
ically take part in the actual sports. The simulation ca-
pability of the Wii enables older adults to experience
tennis or bowling past the point where they are physi-
cally able to participate in the real sport [21]. One per-
ceived aspect to this simulation is the physical interac-
tion required by the Wii controller, which simulates the
motion of the sport adding to a greater sense of immer-
sion than other consoles [11].

The Wii Fit game was utilized in two of the six
studies [12,13], utilizing a specialized piece of hard-

ware, known as the Wii Balance Board, to guide the
player through a series of exercises. The software al-
lows basic user information to be recorded such as
BMI and progress throughout the exercises, indicating
to the user how proficient they are during the exercise
program.

Overall, these articles found that the Wii Fit pro-
vided good motivation for older adults to exercise. Pig-
ford and Andrews [13] found the interactive environ-
ment, goals, and feedback provided by Wii Fit help to
motivate their participants and improve performance
in exercises that are usually found repetitive. Several
studies used Wii Fit in balance rehabilitation and iden-
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tified the peripheral could be an inexpensive replace-
ment for existing systems. Pigford and Andrews [13]
contend the Wii Fit has similar affects to hundred thou-
sand dollar balance rehabilitation equipment. Most ar-
ticles found Wii Fit to be an effective supplement to ex-
isting exercise programs. As Nitz et al. [12] concluded
the Wii Fit had a significant impact in improving the
balance and mobility of their participants.

To date, there are three games which have the po-
tential to be used in residential care: Kinect Sports,
Kinectimals and Fitness Evolved. Kinect Sports is a
game that simulates 6 sports: bowling, boxing, track
and field, table tennis, volleyball and soccer [24]. Fit-
ness Evolved is a game that guides the player through
a series of fitness routines, including: stretching, kick-
boxing, yoga, tai chi and palates [25]. Similar to Wii
Fit, but without the need of extra peripherals, Fitness
Evolved has the potential to supplement or replace
fitness programs in care facilities. Similar to Kinect
Sports the interactions with Fitness Evolved are almost
identical to the actual activities, so further investigation
is required to ensure that the physical requirements of
Fitness Evolved are appropriate for older persons who
are unable to participate in existing exercise activities
due to health problems.

4. Discussion

This paper has presented two areas (1) physical, so-
cial and mental well being, and (2) software, which
have been identified from the six studies utilizing the
Wii console within LTC and nursing home facilities.
Overall the results have shown a positive response to
the use of the Nintendo Wii console within this envi-
ronment. In particular, the facilitation of spatial own-
ership, peer socialisation, role creation during game
play [9,11] and enjoyment [10]. At present there no or
limited studies which have utilized the Kinect console
and based on the in/exclusion criteria have not been
selected for this paper.

The nature of interaction undertaken on the Wii con-
sole requires the user to physically move the controller
to perform actions, rather than pressing multiple but-
tons or moving a joystick. This approach changes in
the way players interact with the console naturally re-
sulting in physical exercise. Conversely, one study re-
ported how the participants did not complain of stiff-
ness or shoulder discomfort, however, they were more
likely to experience hand complaints [10]. Further-
more, the Kinect console adopts the approach of nat-

ural gesture movement, potentially offering users the
option to engage with the environment more easily.
However, additional study is required, whereby the fo-
cus of flow experienced by prospective users in com-
parison to the Wii console is needed.

The general type of software which has been uti-
lized comprises of games within the Wii Sports/Resort
and Wii Fit programs. Although this content may suit
a broad audience for some people the available choices
may not be what they would prefer to play. Taking this
into account, it is suggested identifying what type of
activities which may include hobbies and interests in-
dividuals prefer. Marston [22] conducted a series of
workshops which enabled the participants to create
their own game concepts based on their hobbies and in-
terests. However, the identification of software in par-
ticular the content and applications available via the
Kinect may provide future users with greater choice for
physical, mental and social interaction.

Some games are specifically tailored to promote
physical activity [11]. The Wii Fit game simulated
an upper-body workout with positive physical re-
sults [12]. The physical effects of playing Wii games
displayed the Wii could be used as a substitution for
existing physical exercise programs in care for older
persons, and even had the added benefit of providing
mental stimulation [1]. These findings echo [23], who
outline their Wii program had similar physical affects
to the Up and Go and 12-min walk programs currently
offered in their residential care facility. The beneficial
effects of incorporating the Wii into the physical fitness
of adults living with community dwelling were found
by Wollersheim et al. [20], who concluded:

“[TThe improvements indicate that, when Wii is
incorporated into the daily lives of the elderly
in these facilities, with time the psychological
changes are likely to translate to an actual improve-
ment in the elders’ quality of life, and even evident
physical and health improvements” (p. 51).

It is to be noted, there are differences between com-
munity dwellings and LTC facilities, and with this in
mind, future work could investigate the feasibilities of
using such technologies for social, physical and well-
being amongst a range of adults and environments.

The articles focus on the use of Nintendo Wii con-
sole, including the Wii Sports/Fit, in residential care
facilities. The use of these game titles could be ex-
plained simply because these three titles are bundled
with the Wii hardware (Wii Sports is bundled with the
Wii console and Wii Fit is bundled with the Wii Bal-
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ance Board). However, as discussed by Marston [22],
the most popular genres of games for older adults (in
order of popularity) are puzzle, adventure, platform
and shooter. There are many Wii titles that fall under
these genres which might be preferred by older persons
over Wii Sports and Wii Fit. Further investigation is re-
quired to determine if additional Kinect and Wii games
might be beneficial in a residential care environment.

Similar to Wii Sports, Kinect Sports has potential
to be used in residential care as a replacement for
other exercise/sports programs. However, given the
Kinect uses full-body interactions which are close to
the movement required to play the actual sport, the
physical exertion required to play Kinect Sports may
not be appropriate for older persons who are unable to
play real sports due to health problems. Further stud-
ies are needed to assess the physical requirements of
Kinect Sports and if it can be used in geriatric care.

The potential benefits of deploying the Nintendo
Wii™ and the Microsoft Kinect consoles into residen-
tial care facilities enables older adults to implement or
maintain physical fitness through a series of programs
primarily facilitated by the Nintendo brand (Wii Fit,
Wii Sports/Resort). In addition, social and well-being
can be a positive factor, allowing up to several people
to play one game, building up a competitive aspect and
potentially implementing a league table.

However, when learning to use the Wii, the older
adults must learn how to use the buttons and pointing
capabilities of the Wii Remote. The opportunity to in-
teract via gesture and speech recognition offered by the
Kinect console may allow some adults the ability to en-
gage with the environment easier than the Wii console
and the more traditional game pads. For some older
adults this learning process may be too complicated
even though they understand the motion as this relates
to the real world for example; if you play golf in the
real world you swing a club, this action is virtually the
same during game play, with the exception of a button
press. In contrast, the Kinect requires no controller and
only requires the player to learn a few simple gestures
to interact with menus, which could potentially lower
the investment required to get older persons playing
games. This notion is supported by de Kort et al. [7],
who concluded, “if the investment of seniors to play a
digital game (for instance, complex controls that need
to be learned) is higher than the return (for instance,
enjoyment) then the utility of digital game play will
remain zero” (pp. 248).

Limitations were observed which include the lim-
ited sample of participants identified from the respec-

tive studies, which may have affected the results and
conclusions, and it is suggested future work within this
area(s) to include larger sample sizes are needed to pro-
vide a substantive result. The study designs of the stud-
ies are primarily pilot and it seems there has been lit-
tle or no follow-up work utilizing a prospective or ran-
domized controlled trial (RCT) design to report a pre-
cise use of this work. It is suggested this area is broad
and the results presented in Table 2 cover several ar-
eas whereby technology has been implemented for the
physical and social well-being.

This paper has identified three gaps, based on the
studies presented in the results section, these are:

1. Use of games outside of Wii Sports and Wii Fit;

2. The possibilities for using network play to con-
nect residential communities; and

3. The possibilities for non-gaming use of the Wii
in care facilities.

Little work has been published in the area of un-
derstanding what type of activities older adults would
like to see in games. Furthermore, Marston [22] identi-
fied several areas which showed potential for designing
and developing games for an ageing society. However,
further work is required in this area to gain a greater
understanding of the needs and requirements of older
users which would include the nature of interaction but
also the social, physical and mental attributes which
may be facilitated by video game technology.

5. Conclusions

This paper has outlined some of the current work
that has been conducted to assess the use of commer-
cial video game technologies in LTC facilities, concen-
trating on the common uses: maintaining physical fit-
ness, promoting mental well-being, encouraging social
interaction and both physical and mental rehabilitation;
including the Wii Sports and Wii Fit games that are
being played.

Results show that the Wii can have a positive impact
on the physical and mental health of older persons in
care facilities. However, due to the limited suitability
of studies utilizing the Kinect console it is still diffi-
cult to establish the benefits of this hardware/software
within this particular environment. Additionally, this
paper has outlined several areas for future work to con-
tinue and build upon the implementation of games for
older adults, including the analysis of games outside of
Wii Sports and Wii Fit. Furthermore, the possible use
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of the non-gaming applications of the Wii and Kinect
in LTC facilities.

This paper has highlighted the potential for use of
the Kinect in care for older adults, using both gam-
ing and non-gaming applications accessible through
the console. Both the Kinect and Wii share similar at-
tributes, but, further exploration is required to assess
the potential physical and social impact and interaction
viability of the Kinect in older care, home and clini-
cal environments. Due to the Kinect being released au-
tumn 2010, limited work or no has been published in
this area, but it is suggestive, this nature of Kinect tech-
nology, offers potential users a different approach to
engagement and well-being.
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