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Abstract

Objective: This study investigated the effect of playing Nintendo� ‘‘Wii Fit� Plus’’ (Nintendo of America, Inc.,
Redmond, WA) on body balance and physical activity of nursing home residents.
Subjects and Methods: In a nonrandomized controlled trial within a nursing home, two intervention groups
(both n = 8) were exposed to the same treatment and compared with a control group (n = 13). Intervention Group
1 consisted of elderly individuals with regular Nintendo ‘‘Wii Fit’’ experience for at least 1 year. Elderly persons
who were novices to the Nintendo ‘‘Wii Fit (Plus)’’ participated in intervention Group 2. Control participants
had no experience with the Nintendo ‘‘Wii Fit (Plus)’’ and did not participate in the Nintendo ‘‘Wii Fit Plus’’
sessions. Outcome measurements were taken at baseline and after the intervention, using the Berg Balance Scale
and the LASA Physical Activity Questionnaire. Participants of both intervention groups played the Nintendo
‘‘Wii Fit Plus’’ for 10 minutes twice a week during 12 weeks.
Results: Although balance improved for all three groups, there was no effect of playing ‘‘Wii Fit Plus’’ (P = 0.89).
On physical activity, the intervention did have a positive effect (P = 0.005); physical activity levels increased with
a median of 54.3 (interquartile range, 63.1) minutes/day for intervention Group 1 and a median of 60.7
(interquartile range, 56.8) minutes/day for intervention Group 2.
Conclusions: This study showed an effect of Nintendo ‘‘Wii Fit Plus’’ gaming on physical activity of nursing
home residents, but not on their balance. The effect of physical activity should be consolidated in a randomized
controlled trial in a broader population.

Introduction

Between 2011 and 2040, the number of Dutch citizens 65
years of age and older will increase from 2.4 million

(14.4%) to 4.6 million (25.8%).1 Increasing age is associated
with functional decline, lower mobility, impaired balance,
frailty, and difficulties with activities of daily living.2–4 Aging
and impaired balance are intrinsic risk factors for falling.5

Nursing home residents fall more often compared with
community-dwelling elderly.6,7 Especially for nursing home
residents, falls can have major consequences, like morbidity,
immobility, and mortality.8 Fall injury or fear of falling again
is associated with further functional decline and depression,8

and functional decline should be prevented for the sake of
people’s independence.2 Therefore, it is important to focus on
ways to improve the balance of nursing home residents.

It is well known that physical activity is beneficial for
overall health.6 It has been demonstrated that physical ac-
tivity can treat and prevent a further decline in disability,
physical fitness, functional performance, and activities of
daily living in the elderly.9,10 It has been associated with less
cognitive decline and dementia and a better quality of life
in elderly people.11,12 Physical activity is also suggested to
prevent falling.13 To make sure that the nursing home resi-
dents are motivated to perform physical activities, the activ-
ities should be interesting, sociable, and fun for them.6,14

Specially developed videogames, usually referred to as ac-
tivity games or exercise games (exergames), are increasingly
popular tools to make people exercise.15 Exergames are in-
teractive videogames in which game play is combined with
physical exercise,16 while the players’ movements are being
tracked by a set of sensors embedded in controllers or boards
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or by recordings of a videocamera.17 Popular exergames are
Nintendo� ‘‘Wii� Sports’’ and Nintendo ‘‘Wii Fit’’18 (Nin-
tendo of America, Inc., Redmond, WA).

Nintendo ‘‘Wii Fit’’

The Nintendo ‘‘Wii Fit’’ is a set of games that target one’s
balance and strength, developed for people of all ages, in-
cluding the elderly.19 Franco et al.20 conducted a randomized
controlled trial comparing the Nintendo ‘‘Wii Fit’’ to a tra-
ditional exercise program, called ‘‘Matter of Balance,’’ and a
control group in a population of independently living per-
sons 60 years of age or older. The intervention group took
individual Nintendo ‘‘Wii Fit’’ sessions twice a week for 3
weeks with a mean playing time of 13 minutes per session. In
addition, participants performed some supplementary home
exercises. Balance improved in all three groups, but the most
in the Nintendo ‘‘Wii Fit’’ group. However, differences were
not significant.20 Significant improvements in balance were
found by Williams et al.21 in a noncontrolled study. Com-
munity-dwelling elderly individuals 70 years of age or older
who had fallen at least once in the previous year participated
in ‘‘Wii Fit’’ sessions twice a week for 12 weeks. Balance im-
proved significantly after 4 weeks compared with their
baseline score on the Berg Balance Scale. However, im-
provements did not hold after 12 weeks.21

Only a few studies have investigated the effects of the
Nintendo ‘‘Wii Fit’’ on nursing home residents, a frailer
population than community-dwelling elderly.22 In a pilot
study, Agmon et al.15 assessed the safety and feasibility of the
Nintendo ‘‘Wii Fit’’ for elderly persons 78–92 years of age
with an impaired balance and living in continuing care re-
tirement communities. Participants felt comfortable when
using the Nintendo ‘‘Wii Fit’’ and perceived their balance to
be improved. After 3 months significant improvements were
found on the Berg Balance Scale and timed 4-m walk test, a
measurement tool to measure gait speed.15 Williams et al.21

reported positive results in a noncontrolled study with the
Nintendo ‘‘Wii Fit’’ in occupational therapy for elderly indi-
viduals from a nursing home and retirement communities,
also with significant improvements on the Berg Balance Scale.

In 2009, Nintendo released a newer version of the Nin-
tendo ‘‘Wii Fit’’ in The Netherlands, the Nintendo ‘‘Wii Fit
Plus.’’18 We found only one study with this Nintendo ‘‘Wii Fit
Plus’’ so far. Ainsworth et al.23 used it as a treatment device
for balance improvement for rehabilitation of patients with
different vestibular and neurological disorders; participants
enjoyed playing the games, but no balance measurements
were conducted. Although the popularity of Nintendo ‘‘Wii
Fit (Plus)’’ is increasing, there is still not enough evidence
that it is an effective device for targeting age-related dis-
abilities19,24,25 and improving associated physical health, like
balance,26 among elderly people living in a nursing home.

The objective of this study was to investigate the effects of
the Nintendo ‘‘Wii Fit Plus’’ on the balance of nursing home
residents and their level of physical activity. The intervention
was introduced as a social activity, as something enjoyable
and motivating, to ensure compliance with the activity.20

Subjects and Methods

A nonrandomized controlled trial was conducted in a nurs-
ing home in Maastricht, The Netherlands, with 195 residents.

Randomization was not possible because of the limited number
of elderly people in the nursing home. There were two inter-
vention groups. Participants of intervention Group 1 already
had regular experience with the Nintendo ‘‘Wii Fit’’–2 hours a
week for at least 1 year. Participants of intervention Group 2
were novices; they did not have hands-on experience with the
Nintendo ‘‘Wii Fit (Plus).’’ The control group consisted of
nursing home residents who had no experience and did not
participate in the Nintendo ‘‘Wii Fit Plus’’ sessions. There was
no blinding of the participants and the interventionist.

Participants in any group had to be able to play the game
without physical support and needed to be medically fit (as
determined by the activity worker of the nursing home).
Excluded were people with bad vision and those who were
bedridden or wheelchair-bound. Also, elderly with cognitive
impairment (i.e., a score of 22 or less measured on the Mini-
Mental State Examination) were not eligible.27 Cognitive
impairment can limit the understanding of the purpose of the
interactive videogames. All participants signed an informed
consent and kept the right to withdraw at any time during the
intervention period. The study received a positive review
from the Medical Ethical Committee of Maastricht University
Medical Centre.

Intervention

Both intervention groups attended two Nintendo ‘‘Wii Fit
Plus’’ sessions per week, on Wednesday and Friday morning.
Sessions lasted 1 hour per group, giving a play time of 10–15
minutes per participant per session. The intervention lasted
12 weeks. To avoid contamination of the control group, all
equipment was stored between the sessions. During the ses-
sions, a log book was kept by the researcher, containing in-
formation about the games played and a list of attendance.

In Week 1, participants were introduced to the Nintendo
‘‘Wii Fit Plus.’’ From Week 2 onward, participants played the
game ‘‘Table Tilt Plus’’ and at least two other games, every
session. ‘‘Table Tilt Plus’’ is a balance game in which the player
has to direct a ball through a hole in a table by shifting his or
her weight on the Wii Balance Board�. Each player played the
game three times. There were two sets of devices installed, so
two players could play at the same time. A chair was put in
front of each Wii Balance Board as a safeguard for participants
who were afraid of falling from the Board. Every session was
closely supervised by the researcher and a volunteer.

Outcome measures

Outcome measures were balance and physical activity.
Balance was measured by a physiotherapist using the Berg
Balance Scale.28 The Berg Balance Scale consists of 14 items,
each of which corresponds with a simple mobility task (e.g.,
transfers, standing unsupported, sit-to-stand) and more dif-
ficult tasks (e.g., tandem standing, turning 360�, single-leg
stance).29 Items are scored from 0 (unable to perform the task)
to 4 (able to complete the task). A maximum score of 56 can be
achieved.28 The physiotherapist was blinded as to which
group participants belonged.

Physical activity was assessed by the researcher using
the LASA Physical Activity Questionnaire (LAPAQ).30 The
LAPAQ is a face-to-face questionnaire assessing frequency
and duration of several types of physical activity (walking
outside, bicycling, gardening, light household activities, heavy
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household activities, and a maximum of two sport activities)
during the previous 2 weeks.30 Each LAPAQ activity has a
standard score for intensity, required muscle strength, me-
chanical strain, and hip rotation.31 In this study the level of
physical activity was presented in minutes per day.

Besides the outcome measures, the following baseline
characteristics were collected by questionnaire: age, gender,
use of a walking aid, number of falls in the last 6 months,
receiving physiotherapy, and attendance to physical activity
at the nursing home. Weight and height were measured by
the physiotherapist.

Data collection and data analysis

Baseline measurements took place in February 2012, before
the start of the intervention; post-intervention measurements
was done 12 weeks later. Data were analyzed using SPSS
version 19.0 software (SPSS Inc., Chicago, IL). An intention-
to-treat approach was used to analyze the data. The data

failed to meet the distribution criteria of normality and ho-
mogeneity for parametric testing, so the Kruskal–Wallis test32

was used to test differences between groups on both baseline
characteristics and outcome measures. The required signifi-
cance level was 5% (P < 0.05). A post hoc univariate analysis of
covariance was conducted to test the influence of age on the
difference in balance. For post hoc testing, the Mann–Whitney
U test33 was used. Post hoc tests were corrected for the number
of tests (n = 3), so the required significance level there was
1.7% (P < 0.02).

Results

The CONSORT34 flow chart in Figure 1 shows the alloca-
tion of participants to the study. Initially, 48 elderly persons
were considered eligible for participation. Nine participants
already playing ‘‘Wii Fit’’ games every Friday morning for at
least 1 year were enrolled in intervention Group 1. One fe-
male group member with a score of 20 on the Mini-Mental

FIG. 1. Flow chart of participants from baseline to the end of the 12-week intervention. MMSE, Mini-Mental State Examination.
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State Examination was excluded, so Group 1 remained with
eight participants. Intervention Group 2 consisted of eight
nursing home residents, and the control group contained 13
participants.

Baseline characteristics

The baseline characteristics of the three groups are pre-
sented in Table 1. Participants of intervention Group 1, com-
pared with intervention Group 2 and the control group, were
on average older (84.5 versus 81.5 and 80.0 years old, respec-
tively) and more often male (50 percent versus 25 percent and
23 percent, respectively), but these differences were not sig-
nificant. The only significant group difference was seen for the
participation in weekly activities provided in the nursing home
(H2 = 7.69, P = 0.021). The fact that intervention Group 1 par-
ticipated 100 percent was due to the fact that they participated
in the Friday ‘‘Nintendo Wii’’ activity. There were no signifi-
cant differences for the primary outcome measurements of
balance and physical activity at baseline (Table 1).

Intervention

Both intervention groups started with eight participants
(Fig. 1). All participants of intervention Group 1 completed
the 12-week intervention. In intervention Group 2 one female

participant discontinued after 1 week because of complaints
related to her osteoarthritis. Because an intention-to-treat
approach was used, her end measurements were included in
the analysis. After 3 weeks another female participant of in-
tervention Group 2 discontinued because of a hip fracture.
This accident did not occur during the intervention. She was
therefore lost to follow-up, and only her baseline measure-
ments could be used for comparison. In the control group no
participants were lost to follow-up. Attendance to the inter-
vention was high. On average, participants of intervention
Group 1 attended 22.5 (interquartile range, 6) sessions, and
participants of intervention Group 2 attended 21 (inter-
quartile range, 14.3) sessions of the 24 sessions.

Balance and physical activity

The average within-subject changes in outcome measure-
ments (subtracting the baseline outcome from the end out-
come) are shown and compared in Table 2 and visualized in
Figure 2. Intervention Group 1, intervention Group 2, and the
control group all improved on the Berg Balance Scale, but
improvements did not differ significantly (P = 0.89). A uni-
variate analysis of covariance showed no significant effect of
age (F1,24 = 0.19, P = 0.829). All groups also increased in total
physical activity levels, but here there was a significant dif-
ference among groups (H2 = 10.65, P = 0.005) (Fig. 2). Post hoc

Table 1. Baseline Characteristics

Intervention Group 1 Intervention Group 2 Control group P

Total (male) 8 (4) 8 (2) 13 (3) 0.41
Age (years) [median (IQR)] 84.5 (5.0) 81.5 (12.8) 80.0 (8.5) 0.07
Age range (years) 79–90 68–78 65–88
Weight (kg) [median (IQR)] 64 (17.5) 73.0 (8.8) 81.5 (23.8)a 0.29
Height (cm) [median (IQR)] 159.5 (11.8) 157.5 (7.8) 163.0 (10.5) 0.59
BMI (kg/m2) [median (IQR)] 25.6 (1.3) 28.8 (5.9) 28.3 (8.7)a 0.13

Number of falls in last 6 months 0.24
0 6 8 9
1 2 0 4

Times participating in physiotherapy per week 0.41
0 6 6 12
1 0 0 1
2 2 2 0

Participation in weekly activities at nursing home 0.02b

Yes 8 5 5
No 0 3 8

Use of walking aid 0.29
Yes 6 6 6
No 2 2 7

Berg Balance Scale score [median (IQR)] 46.5 (7.5) 48.5 (5.5) 49.0 (14.0) 0.66
Mini-Mental State Examination score [median (IQR)] 27.0 (1.0) 28.0 (2.0) 27.0 (1.5) 0.78

LAPAQ score (minutes/day) [median (IQR)]
Total physical activity 57.7 (44.9) 59.6 (35.4) 70.7 (78.9) 0.43
Walking 17.1 (15.7) 14.6 (10.4) 30.0 (36.8) 0.42
Cycling 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.54
Sports 7.5 (22.8) 12.5 (36.4) 0.0 (13.6) 0.15
Light household activities 12.5 (35.0) 18.6 (48.4) 30.0 (45.0) 0.34
Heavy household activities 0.0 (2.4) 0.0 (0.0) 0.0 (15.7) 0.11
Gardening 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.54

aOne missing value.
bSignificant at the P = 0.05 level.
BMI, body mass index; IQR, interquartile range; LAPAQ, LASA Physical Activity Questionnaire.
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analysis with Bonferroni’s correction showed that both inter-
vention groups improved more on total physical activity than
the control group (U = 18.00, z = - 2.46, P = 0.014 for Group 1
and U = 10.00, z = - 2.81, P = 0.005 for Group 2). Intervention
Group 1 and intervention Group 2 did not differ significantly
on their differences in scores for total physical activity. Re-
garding the different subcategories of physical activity, only
the increase in walking time differed significantly among the
three groups (H2 = 8.46, P = 0.015). Here, only intervention
Group 2 improved significantly more than the control group
(U = 14.00, z = - 2.50, P = 0.012), whereas for intervention
Group 1 it was borderline not significant (U = 20.50, z = - 2.29,
P = 0.022). One participant in the control group had an allot-
ment*, and because of the season she increased her time spent
on cycling and gardening. Analysis showed that this did not
influence the overall results. Also, other subcategories did
not show significant differences among the groups.

Discussion

The Nintendo ‘‘Wii Fit’’ is a popular videogame to en-
courage people to exercise. Evidence regarding physical
improvements in elderly individuals is weak because con-
trolled trials are sparse. This intervention is one of the few, as
it evaluates the effect of ‘‘Wii Fit Plus’’ on balance and
physical activity levels of nursing home residents.

Balance

Baseline measurements did not demonstrate that expe-
rienced exergamers (intervention Group 1) had a better
balance. A possible explanation could be found in age dif-
ferences because research shows a negative correlation be-
tween balance and age.35,36 However, we cannot confirm this.
Although participants of intervention Group 1 were on av-
erage older, groups did not differ significantly in age. More
likely is that participants did not use the device as intensely
before the start of the intervention. There was no significant
effect of the intervention on body balance. This is not what we
expected. Analysis of covariance post hoc results showed that
age also did not influence the differences in balance.

Table 2. Improvements (End Value – Baseline Value) on Berg Balance Scale

and LASA Physical Activity Questionnaire for the Three Groups

Median (interquartile range)

Intervention Group 1 (n = 8) Intervention Group 2 (n = 7) Control group (n = 13) P

Berg Balance Scale score 3.0 (8.5) 1.0 (6.0) 1.0 (4.5) 0.89
LAPAQ (minutes/day)

Total physical activity 54.3 (63.1) 60.7 (56.8) - 5.4 (37.0) 0.01a

Walking 21.4 (50.7) 10.7 (30.4) 0.0 (18.9) 0.02a

Cycling 0.0 (0.0) 0.0 (0.0) 0.0 (0.) 0.56
Sports 0.7 (5.4) 2.9 (10.7) 0.0 (0.0) 0.16
Light household activities 8.2 (20.7) 25.0 (45.0) 0.0 (28.9) 0.18
Heavy household activities 0.0 (3.2) 0.0 (2.9) 0.0 (5.7) 0.39
Gardening 0.0 (0.0) 0.0 (0.0) 0.0 (0.2) 0.37

aSignificant at the P = 0.05 level.
LAPAQ, LASA Physical Activity Questionnaire.

FIG. 2. Difference (end value – baseline value) in balance and total physical activity. Data are median (box) and interquartile
range (line). pts, patients.

*An allotment (or allotment garden) is a small plot of land rented,
typically from a local authority, by an individual for growing
vegetables or flowers or for keeping small livestock, such as hens
and rabbits.
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Post-intervention measurements showed that all partici-
pants improved their body balance. This suggests either a
seasonal effect or a learning effect for the test we used. The
upcoming spring during the intervention could lead to an
increase of overall physical activity, which would contribute
to a better balance for all three groups. It is known that
physical activity and exercise can be beneficial for balance
and overall functioning, even for the frail and extremely
old.35–37 However, this explanation would only hold if even
the smallest increase in physical activity would result in
better body balance because physical activity increased far
less in our control group than in both intervention groups.
Hence, a learning effect for the Berg Balance Scale test is more
likely. Better scores on items with the more complex tasks
support this explanation. Unfortunately, it appears that many
of the known Nintendo ‘‘Wii Fit’’ interventions measured
balance by the Berg Balance Scale, so it is difficult to confirm
this suggestion. If a serious learning effect would indeed ex-
ist, it would weaken the evidence of the positive effects of the
many uncontrolled studies.15,26,37

In conclusion, the improvements in balance were not due
to playing the Nintendo ‘‘Wii Fit Plus,’’ but possibly to a
learning effect on the Berg Balance Scale. It is still possible
that a more intense Nintendo ‘‘Wii Fit Plus’’ intervention (for
example, three times per week each of 30 minutes playing
time) would have the desired effect,15,37 but more controlled
research is needed to confirm this.

Physical activity

All groups increased their level of physical activity during
the intervention, probably because of the changing season.
Indeed, people are generally more physically active in spring
than in winter.38 But, participants of both intervention groups
increased their activity significantly more, predominantly by
putting more effort into walking (significant) and light
household activities (not significant). This may seem odd
because participants played balance games, not sporting
games. A possible explanation for this ‘‘side effect’’ of the
intervention might be that this gaming experience has in-
voked a hidden motivation to accomplish other activities. No
matter if it was due to the exercise games themselves, social
influence, a revival of competitive senses, or something else,
any improvement in physical activity is welcome for the el-
derly. Be it with light intensity (walking) or moderate inten-
sity (sporting), evidence shows that physical activity is
beneficial for physical and mental health in the elderly.23,39,40

In conclusion, the Nintendo ‘‘Wii Fit Plus’’ intervention
showed a positive effect on physical activity. Further research
should explore which determinants of the gaming experience
are responsible for this effect.

Limitations of the study

Our study was set up within one nursing home, which puts
some restrictions to its design. The number of elective vol-
unteers was limited, so we had to work with a small sample
size and without randomization. First, the small sample size
may have contributed to the nonsignificance of some results.
Second, the pseudorandomization, arranged by the activity
worker of the nursing home, may have introduced some se-
lection bias, so there is a chance of confounding by indica-
tion.41 Third, the duration of gaming activity was limited to

10 minutes per session, because of organizational constraints.
More beneficial effects can be expected when increasing this
intensity to, for example, a play time of 30 minutes each with
sessions held three times per week.7,15 Nonetheless, this study
is a step forward to maturity of a research domain where
uncontrolled studies are still in the majority. The following
step will be a randomized controlled trial with a larger
sample size in a larger population.

Conclusions

We evaluated the effects of a 12-week Nintendo ‘‘Wii Fit
Plus’’ intervention on balance and physical activity levels of
nursing home residents in a controlled study. We found im-
proved balance in all groups, which, however, could not be
attributed to the intervention. Instead, it may be related to a
learning effect of the Berg Balance Scale test, which stresses
the importance of a controlled design.

The single significant effect of this intervention was an
increase of physical activity, especially walking. As the games
played were not related to this kind of activity, other factors
must play a role, for example, social influence. Further re-
search is needed to confirm this.
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