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THE EFFECT OF THE NINTENDO WII FIT AND EXERCISE IN
IMPROVING BALANCE AND QUALITY OF LIFE IN
COMMUNITY DWELLING ELDERS
JESSIE RAE FRANCO
ABSTRACT
Objective: The aim of this research study was to see if Nintendo Wii Fit is better able to
improve balance in the elderly population when compared to the Matter of Balance
program, which is evidence-based and designed to promote health, balance and well-
being to decrease the risk of falls. |
Participants: Residents of an independent living senior housing facility in the Boston
area were recruited to participate in this study. A total of 32 residents ages 63 to 90
participated: Wii Fit n=11, Matter of Balance n=11, and Control n=10.
Methods: Participants were separated into three groups. Experimental group 1: The Wii
Fit Group performed balance games on the Wii Fit in individual sessions twice a week
for three weeks. Experimental group 2: The Matter of Balance Group performed
exercises from the Matter of Balance Program in a group setting twice a week for three
weeks. The control group received no intervention. Participants in the Wii Fit group had
the addition of supplemental home exercises. Two balance and one health and wellness
measure were used to determine whether there were any changes following intervention:
the Berg Balance Scale, the Tinetti Gait and Balance Assessment, and the Short Form-36

Health Survey (SF-36).



Results: Repeated measures ANOV As were used to determine whether there was an
effect of the interventions on balance, health and well-being and whether there were any
differences between intervention groups. Scores were significantly improved at post-test
for both balance assessments: Berg Balance Scale (F; 5= 17.034, p <0.001); Tinetti
Gait and Balance Assessment (F; 2= 9.715, p < 0.004). The mean increases in balance
scores were larger, but not significantly so, for the exercise groups as compared to the
control group. Results from the Wii Fit Enjoyment Questionnaire showed that 81% of
paﬁicipants reported high levels of enjoyment while playing the Wii games.

Discussion and Conclusion: The Wii Fit is an enjoyable form of exercise as self-
reported from an elderly population. Balance improved in the Wii Fit group following
intervention, but only a small amount and not significantly more than improvements
made by the MOB-exercise and non-exercise control groups. It is likely that the three-
week duration of the Wii Fit intervention was too short a period to make a large and

significant impact on elders’ balance.
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Introduction
Over 35.9 million Americans are 65 years or older (He, Sengupta, Velkoff, &
DeBarros, 2005). The elderly population is defined to include those with a chronological
age of 65 years and older (World Health Organization, n.d.). The elderly population is
rapidly increasing and currently makes up 12% of the population (He et al., 2005). By
2030 the number is estimated to grow to 72 million and represent about 20% of the
population (He et al., 2005).

An important health problem for the older population is that there are changes in
balance and an increase in fall risk that increases with each decade over age 60 (Era,
Heikkinen, Gause-Nilsson, & Schroll, 2002; Carter, Kannus, & Khan, 2001; Baloh,
Jacobson, Enrietto, Corona, & Honrubia, 1998; Pyykko, Jantti, & Aalto, 1990). A fall is
defined as any unintentional positional change that results in a person coming to rest on
the ground, floor, or other lower surface (Moylan & Binder, 2007). Approximately one
third of community-dwelling elders over the age of 65 fall each year resulting in a wide
range of consequences, from bruising to fractures; half of these individuals will
experience multiple falls (Sturnieks et al., 2010; Costello & Edelstein, 2008; Sherrington
et al., 2008; Moylan & Binder, 2007; Lajoie & Gallagher, 2004; Sherrington, Lord, &
Finch, 2004). Falls and fall related injuries are a leading cause of non-fatal injury (Lajoie
& Gallagher, 2004). It is important to keep in mind that 40-50% of fallers admitted to a
hospital will next be admitted to a nursing home (Lajoie & Gallagher, 2004). As a result
of falling, a fear of falling is developed, which is an excessive apprehension about falling

that causes the person to change their activities even in the absence of physical disability



or injury (Hill, Womer, Russell, Blackberry, & McGann, 2010). This fear usually
presents in a cyclical fashion consisting of decreased confidence to complete common
tasks, muscle atrophy, impaired balance, and overall reduced quality of life.
(Hadjistavropoulous, Delbaere, & Fitzgerald, 2010; Hill, et al., 2010; Lajoie & Gallagher,
2004). As the elderly population continues to grow, it is prudent to investigate this
phenomenon and create a solution that will help decrease the incidence of falls.

Major risk factors and predictors of falls for the elderly population include
impaired or decreased mental status, medication side effects, visual impairments, balance
and gait impairments, and lower extremity weakness (Lajoie & Gallagher, 2004;
Sherrington et al., 2004). The addition of exercise and balance training to a faller’s daily
life could help address the risk factors of balance and gait impairments and lower
extremity weakness.

The aim of this research study was to compare a traditional exercise program,
Matter of Balance (MOB) used to improve balance and coordination in the elderly
population with the exergaming program Wii Fit.

The Wii Fit is an example of active gaming or ‘exergaming’, which has begun to
gain increasing popularity across all ages, including the elderly population. The Wii Fit
features yoga, strength training, aerobics, and balance games. The player stands on the
Wii Balance Board, which monitors and tracks the position of the player's center of
pressure on the board so that the video monitor can provide the participant with
information about their alignment and balance control during the activities. Currently,

there is insufficient evidence to determine whether Wii Fit training improves balance in



the elderly population.

The MOB program is an education and exercise program that has been used with
the community dwelling elder population with success since 1998. The MOB program
focuses on teaching participants practical coping strategies to reduce their fear of falling
and risk of falling (Partnership for Healthy Aging, n.d). Early program sessions focus on
first changing attitudes and self-efficacy before introducing exercises to improve balance
and strength in latter sessions (Partnership for Healthy Aging, n.d). The MOB program
has been shown to improve “confidence in managing and controlling falls as well as
engaging in everyday activities without falling” (Partnership for Healthy Aging,n.d.).
Several studies have shown that participating in the MOB program improves activity
levels and increases falls efficacy (Ory et al., 2010; Beling & Roller, 2009; Zijlstra, van
Haastregt, van Eijk, & Kempen, 2006; Tennstedt et al., 1998). Beginning sessions of the
MOB program use a cognitive restructuring approach to help instill adapted beliefs in
participants and educate about self-conception regarding falls (Tennstedt et al., 1998).
Following the cognitive restructuring strength training exercises using an elastic
resistance band were introduced to help improve strength and balance to reduce falls risk
(Tennstedt et al., 1998). The MOB program was chosen as a control exeicise group due
to its past success in improving falls efficacy and decreasing the fear of falling and
current adoption as a large scale community-wide fall prevention program (Ory et al.,

2010; Zijlstra et al., 2006; Tennstedt et al., 1998).



Review of the Literature
‘ Balance in Everyday Activities

Balance is the ability to maintain an upright posture against the changing effects
of gravity on the body segments (Sabari, 2008). Postural control mechanisms help a
person maintain balance by ensuring that the center of gravity is maintained within the
base of support (Sabari, 2008). There are three different ways a person’s center of gravity
can be displaced during the completion of daily activities (1) by an external force applied
to the body (i.e., during contact sports), (2) by external movement of the support surface
(i.e., when moving from sit to stand), or (3) during activities that require movement of the
head limbs, or trunk (Sabari, 2008).

Balance is a complex activity that requires input from many different sensory
systems to regulate the relationship between the center of mass and base of support. The
four main sensory systems for balance are the vestibular, visual, tactile, and
proprioceptive systems (Sabari, 2008; Konrad, Girardi, & Helfert, 1999). Information
from the different sensory systems is integrated in the central nervous system, which
coordinates movement commands to the musculoskeletal system to perform balance
maintenance and correction actions (Konrad et al., 1999). Age-related deterioration of
the sensory systems occurs as a person grows older and is one reason why there are
changes in balance control and fall risk in the elderly population. (Era et al., 2002; Carter
et al., 2001; Baloh et al., 1998; Pyykko et al., 1990). Impaired vision and vision diseases
can alter depth perception, visual acuity and peripheral vision, which limits one’s ability

to safely negotiate the environment (Tremblay & Barber, 2005). Some of these sensory



changes can be repaired or compensated for, however these compensatory abilities also
decrease with age; thus balance is a function usually impaired in the older adult (Konrad
et al., 1999).

In addition to changes in sensory systems, there are age-related changes in the
musculoskeletal and neuromuscular control systems that also affect balance control with
advancing age (Konrad et al., 1999). Major changes that occur in the neuromuscular and
musculoskeletal systems include a stiffening and loss of elasticity in the tissues,
decreased bone density, and a decrease in muscle mass and strength (Thompson, 2008).
The elderly are also more susceptible to chronic diseases, such as diabetes, arthritis,
osteoporosis, and Alzheimer’s disease, that affect their sensory, motor and/or cognitive
functions (Konrad et al., 1999). Also decreased physical activity tends to lead to
decreased muscle strength and skeletal integrity, which leads to decreased balance, and
an increased fall risk (Konrad et al., 1999).

There are several other factors that lead to an increased fall risk in aging
individuals. Decreased bone density due to osteoporosis contributes to fractures when
falls occur (Tremblay & Barber, 2005). Lack of physical activity leads to poor muscle
tone, decreased strength, and loss of bone mass and flexibility (Tremblay & Barber,
2005). Medications can reduce mental alertness and drop systolic blood pressure while
standing and lead to a greater fall risk (Tremblay & Barber, 2005). Environmental
hazards such as poor lighting, loose rugs, and excess floor clutter increase the chance of

falling while in the home (Tremblay & Barber, 2005).



Maintaining Older Adults in Their Home

Independence in the home plays an important role in the quality of life in older
adults (Pynoos, Nishita, Cicero, & Caraviello, 2008). People create part of their identity
from living in one place for a long period of time and their home becomes a place
associated with family and friends (Pynoos et al., 2008).

A survey completed by AARP in July 2010 compiled the responses from 1,616
adults’ ages 45 and older (AARP, 2010). Nearly three-quarters (73%) of respondents
strongly agreed with the statement “what I’d really like to do is stay in my current
residence for as long as possible” (AARP, 2010). Two-thirds of participants noted that
being near friends or family and being near where one wants to go is extremely or very
important to them (AARP, 2010). Additionally aspects of one’s community continue to
be a motivating factor for aging in place, as two-thirds of respondents want to stay in
their home because they like what their community has to offer therﬁ (AARP, 2010).
These responses show that a large majority of older adults want to stay in their home as
long as possible.

Balance difficulty and high fall risk is one important reason why elders cannot
safely remain living independently in their homes. One effective way to keep more
seniors independent at home is to provide balance and fall prevention training. Fall
prevention training helps seniors learn how to respond to different situations where falls
could occur (i.e. icy sidewalks). In addition, education about home modifications can

reduce fall risk. Home modification such as replacing outside stairs with a ramp,



installing handrails, and installing bathroom grab bars, can help seniors live more safely

and independently in their homes (AARP Public Policy Institute, 2010).

Improving Balance and Reducing Fall Risk through Exercise

Impairments in muscles strength, reaction time, vision, cognition, gait, and
balance increase the risk of falls for the elderly population (Karinkanta, Piirtola,
Sievdnen, Uusi-Rasi, & Kannus, 2010; Lord et al., 2005). It has been shown that physical
activity and exercise improve balance and reduce the risk of falls (Costello & Edelstein,
2008; Belza et al., 2006). Specifically, programs with a strong balance component that
includes a challenging component such as practice of reactive recovering from change-in-
support reactions, recovery during self-initiated movements and practice with narrowing
or different bases of support, are especially effective (Gillepsie et al., 2009; Maki et al.
2008; Sherrington et al. 2008). Also, multifactorial exercise programs, in a group or
individual format, incorporating at least two different types of exercise, either strength,
balance, or endurance, held three times per week for 30 minute sessions over a minimum
of 12 weeks are effective (Karinkanta et al., 2010; Costello & Edelstein, 2008; Zijlstra et
al., 2007). Strengthening exercises are not effective in preventing falls on their own but
are an important component of a multifactorial program (Karinkanta et al., 2010).
Exercises can be diverse but usually target specific muscle groups and vary the
frequency, intensity and progression of the exercises with the thought that increasing
muscle mass and strength of weak muscles will help to improve balance (Costello &

Edelstein, 2008; Lord et al., 2005). Walking, treadmill walking, and stationary bicycles



with levels monitored using target heart rates are typically used to increase endurance and
aerobic capacity (Costello & Edelstein, 2008).

Tai Chi, an ancient Chinese martial art, consisting of slow rhythmic and precise
movements while maintaining a concentrated mind has been found to positively affect
participants’ “balance, mental outlook, and stress” (Sattin, Easley, Wolf, Chen & Cutner,
2005). Movements emphasize weight shifting, coordination, trunk rotation, and the
gradual narrowing of the lower extremity stance (Sattin, et al., 2005). Following a weekly
tai chi group (n=30) over a six-month period, with a 3-week learning period, fear of
falling during daily activities was significantly decreased in the older female with
osteoarthritis population (Song,Roberts, Lee, Lam, & Bae, 2010). Satti‘n, et al. (2005),
investigated the effects of an intense tai chi exercise program versus a wellness education
program on decreasing fear of falling. Intense tai chi was defined at two sessions per
week at increasing duration starting at 60 minutes and increasing to 90 rrﬁnutes over a
period of 48 weeks (Sattin, et al., 2005). Results showed a significant reduction (P <
.001) in fear of falling for the tai chi group after 12 months of intervention. Tai Chi has

also been shown to improve performance on functional balance measures (Li et al. 2005)

Matter of Balance

The aim of the Matter of Balance program is to reduce fear of falling in older
individuals, stop the fear of falling cycle, increase activity levels, and address attitudes
and beliefs about falls (Peterson, 2003; Partnership for Healthy Aging, n.d.). The

program is a standardized set of educational instruction and exercise that is run with two
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2-hour group sessions per week for 9 weeks, although there is some flexibility to vary the
program delivery. Numerous stuciies have demonstrated positive effects of the MOB
intervention on participants' self-reported activity levels, balance confidence, and self-
efficacy for fall prevention (Ory et al., 2010; Beling & Roller, 2009; Zijlstra, van
Haastregt, van Eijk, & Kempen, 2006; Tennstedt et al., 1998). Matter of Balance sessions
are typically lead by a trained facilitator who is a health care professional, volunteer lay
leader, or community member/non-health care professional. A discussion portion of the
program uses cognitive restructuring techniques to change negative beliefs into more
adaptive ones (Peterson, 2003). For example changing the thought of “I am too old. If I
engage in exercise I will injury myself” into “With guidance and some adaptations I can
safely participate in exercise regardless of my age” (Peterson, 2003). Throughout the
program, participants’ concerns about falls are acknowledged and recognized as a
rational response to the threat falls pose to older adults (Peterson, 2003).

A randomized trial completed by Tennstedt et al. (1998) and then repeated by
Zijlstra et al. (2006), showed that the Matter of Balance program increased fall self-
efficacy, which is the confidence a person has in performing common tasks without
falling, and activity levels in community-dwelling adults who have restricted activity due
to fear of falling (Peterson & Clemson, 2008).

Beling and Roller, (2009) measured the effectiveness of the Matter of Balance
program on muscle strength, gait, balance and fall risk among community-dwelling
elders. Those in the experimental group (n=12) attended Matter of Balance class 3 times

a week for 1 hour over a period of 12 weeks, with participants required to attend a
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minimum of 30 sessions. The intervention consisted of exercises from the exercise
portion of the Matter of Balance program and additional activities that challenged and
trained balance. The additional activities worked on balance with a decreasing base of
support, weight shifting, forward reaching, and challenges to dynamic visual acuity. The
MOB exercises and additional balance exercises were conducted in a large group format.
These large-group activities were followed by smaller group station activities and
concluded with a large group repeated sit-to-stand exercises while holding onto a therapy
ball, of which size and weight increased as performance improved. The smaller group
station activities were done in addition to the standard Matter of Balance exercises.
Results on the Berg Balance Scale showed improvements over time for the experimental
group (from 48.1 to 52.9 out of 56) and decreases for the control group (from 49.1 to 47.8
out of 56) (Beling & Roller, 2009). Although this study had a small sample size, those
participating experienced a decreased fall risk and improved functional balance (p< 0.05),

which could be generalized to other community dwelling elders.

Wii Fit

The Nintendo Wii Fit is an interactive video exercise game that has shown
promise.: for improving balance in the elderly (Nitz, Kuys, Isles, & Fu, 2010; Hermes,
Hitch, Honea, Stephenson, & Bauer, 2010; Bomberger, et al., 2010). The Wii Fit is
structured as a series of games, intended to be fun and motivating. The Wii Fit software
provides a number of 'fun' games that feature balance training, yoga (body alignment and

controlled movements), strength training, and aerobic, games. In addition to being fun,



11

the Wii Fit also provides the participant with immediate feedback about the movements
of the body's center of gravity, a key measure of balance control. All exercises are
performed on the Wii Balance Board, which has pressure sensors that can measure a
user’s center of balance and weight. A video monitor displays visual feedback about the
approximate location of the body's center of pressure with respect to their base of
support, i.e. foot location. The participant receives online feedback about how much and
in what direction they are swaying or leaning while they perform balance exercises.
Studies using instrumented force plates, which are costly, suggest visual feedback on
postural control can be used to predict fall risk in both those with and without balance
problems (Pajala et al., 2007; Piirtola & Era, 2006). The Wii fit board is a low-cost
alternative to an instrumented force plate and Clark et al. (2010) showed that the Wii
balance board is an adequate tool to measure standing balance through center of pressure
location.

Several recent studies, all with small sample sizes, suggest exercise with the Wii
Fit improves balance. Nitz et al. (2010) conducted a study with 10 healthy women, 30-58
years using Wii Fit. Intervention consisted of 30 minute sessions twice weekly for 10
weeks. Participants followed a Wii Fit regime consisting of balance games, yoga, aerobic,
and strength activities. Results showed a significant improvement (p < 0.05) in balance
and lower limb strength. However, reaction times and flexibility did not improve. The
sample size of the study was relatively small, with only three participants completing all

'Wii Fit sessions.



12

A study conducted by Hermes et al. (2010), compared the use of Wii Fit (n=4)
versus traditional exercise (n=4) versus no exercise (n=4). Intervention occurred over a
period of eight weeks, with four participants in each group. Wii Fit sessions were offered
at a senior center twice a week for 40 minutes. Sessions included flexibility, balance,
strength training, and cardio exercises all using the Wii Fit program and balance board.
Participants in the traditional exercise group attended traditional group exercise classes
(traditional exercise was not defined). The Wii group showed large changes in their
balance when compared to the traditional exercise group and control group. However, the
traditional exercise group showed greater changes in functional fitness (chair stand, arm
curl, and 12 minute walk). Results show that Wii Fit instead of traditional exercise could
be used as an effective tool for improving balance although it needs to be studied further
with a larger sample size.

Bomberger, et al. (2010) compared the effects of Wii Fit on normal elderly (NE)
and elderly with mild to moderate balance concerns (MC). Eight participants in the NE
group completed four weeks of Wii Fit training for 20-minute sessions three times per
week on non-consecutive days for a total of 240 minutes measured using a stopwatch. Six
participants in the MC group completed six weeks of Wii Fit training for a total of 360
minutes measured using a stopwatch. All sessions began with three poses from the yoga
section and concluded with balance games. Results from the Berg Balance Scale showed
a 3.84% increase for the NE group and a 0.41% increase for the MC group. The Tinetti
Gait and Balance Assessment showed a total score increase of 1.80% and gait increase of

5.35% for the NE group and a 0.76% total score increase for the MC group. These results
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show that Wii Fit training can be an effective tool to improve balance in the typical elder
population who do not present with balance concerns.

Part of why the Wii Fit may be effective in improving balance is that it may be
more enjoyable and motivating than traditional exercise. Older adults enjoyed
participating in Wii Fit over traditional treadmill walking and jogging (Graves, et al.,
2010). Greater improvements will be seen in those who continue to participate in exercise
or balance training and enjoyment is a determinant, which will influence continued
engagement. Although promising, there is no evidence to date about whether older people
exercise more consistently when using the Wii Fit versus other exercise approaches.

Although all the previously described research studies showed some improvement
in participants' balance when using the Wii Fit, changes were small and no evidence was
provided about whether changes made an impact at the functional level and whether
changes were maintained after the intervention ceased. Small sample sizes decreased the
studies' power and decreased their ability to generalize to the community dwelling elder
population at large. However, results are promising and justify further research with

larger sample sizes.

Improving Overall Quality of Life Through Exercise

Quality of life is a very broad concept that looks at areas such as physical,
psychological, and social wellbeing (Katula, Rejeski, & Marsh, 2008; Lin, Wolf, Hwang,
Gong, & Chen, 2007). Quality of life measures can provide a comprehensive profile of an

individual. Fall prevention programs affect fall risk as well as other aspects of health in a
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person’s life. It could be hypothesized that improving an individual’s health through
exercise will improve their overall wellbeing.

A research study conducted by Lin et al. (2007) compared the effects of three
different interventions, including exercise training, on improving quality of life,
functional balance and gait, activities of daily living, fear of falling, and depression in
adults aged 65 and older who had recently experienced a fall. The exercise portion of this
intervention focused on stretching, muscle strengthening, and balance training. Each
session lasted 40 to 60 minutes over a period of 4 months. Results showed that the
exercise training group improved quality of life. In comparison to the falls prevention
education group the exercise training group scored 2.1 points higher in the physical
domain, 3.8 points higher in the psychological domain, 3.4 points higher on the social
domain, and 3.2 points higher in the environmental domain on the World Health
Organization Quality of Life instrument (Lin et al., 2007).

Katula et al. (2008) compared the effects of progressive resistance strength
training (ST) and high velocity power training (PT) on improving measures of quality of
life in older adults. Over a period of 12 weeks, participants in the ST and PT groups
completed three training sessions per week, with the focus of the intervention on lower
body exercises using both Nautilus machines and dumbbells (Katula, et al., 2008).
Participants completed the Self-Efficacy for Strength (SE), the Satisfaction with Physical
Function (SPF), and The Satisfaction With Life Scale (SWL). Results showed that the PT
group showed more significant change in SE, SPF, and SWL than the control group and

the ST group showed greater change in SE than the control group (Katula et al., 2008).
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These results show that PT may affect more levels of quality of life for the older adult,

although more evidence is needed.

Balance Assessments

Several clinical assessment tools have been developed to quantify an individual's
balance control (Perell et al. 2001). The Berg Balance Scale and the Tinetti Gait and
Balance Assessment are among the most widely used tools for quantifying balance and
fall risk in older individuals (Yelnik & Bonan, 2008).

The Berg Balance Scale (Berg, Maki, Williams, Holliday, & Wood-Dauphinee,
1992) evaluates a client’s performance on 14 items common in daily life (Mathiowetz &
Bass-Haugen, 2008). Numerous studies have found that the Berg Balance Scale (Berg, et
al., 1992) is reliable and valid for identifying and evaluating balance impairment in older
adults (Blum & Korner-Bitensky, 2008; Whitney, Poole, & Cass, 1998; Berg, Wood-
Dauphinee, & Williams, 1995). The Berg's items test the client’s ability to maintain
balance in positions of increasing difficulty with a decreased base of support and the test
takes approximately 20-30 minutes to administer (Berg et al., 1992). The 14 test items
are scored on a 0-4 scale with a possible score of 0 to 56. Strengths of this assessment
include the varying aspects of balance assessed, its reliability and evidence of validity
(Mathiowetz & Bass-Haugen, 2008).

The Tinetti Gait and Balance Assessment (Tinetti, 1986) was designed to assess
balance and gait in community dwelling elders. The Tinetti has been shown to be highly

reliable and to be valid for adults over the age of 65 (Yelnik & Bonan, 2008; Whitney,
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Poole, & Cass, 1998; Tinetti & Ginter, 1988; Tinetti, Speechly, & Ginter, 1988). The
balance component consists of 13 items including sitting balance, standing balance,
unilateral stance, bending down and picking up an object, and sitting down (Tinetti,
1986). The gait component consists of nine items including initiation of gait, step height
and length, step symmetry, trunk stability, and walking stance (Tinetti, 1986).

These two balance assessments were chosen for this study because: (1) there is
strong evidence showing their reliability and their validity to measure balance and predict
fall risk in older individual (2) they have been widely used in research to study the
effectiveness of fall intervention programs and (3) they can be easily generalized to the

everyday activities in which people engage.

Purpose of Study

Preventing falls as people age is an important public health issue and an important
part of maintaining activity levels and quality of life. Several systematic reviews
identified balance exercises as one of the critical components of effective fall prevention
intervention programs (Gillepsie et al., 2009; Maki et al. 2008; Sherrington et al. 2008).

The Wii Fit interactive video game is a new tool that shows promise for
improving balance and reducing fall risk in older individuals. The Wii Fit is widely
available commercially, is relatively user friendly, and can be independently used by an
elderly population, thus would be a low-cost way for improving balance. The Wii is also
structured as a game and designed to be fun and motivating, which means that people

might exercise more frequently and consistently than they would with more traditional
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exercise programs. However, there is very little evidence on whether exercises with the
Wii Fit are feasible and improve balance in older individuals. This study was conducted
in community dwelling elders to determine whether: (1) balance improves after a 3-week
period of exercising with the Wii Fit, (2) balance improves more with the Wii Fit as
compared to MOB exercises, which are not structured as games and do not provide video
feedback to the participant about their movements, and (3) the Wii Fit activities are
enjoyable. In addition to effects on balance, we investigated whether participation in the

Wii exercise intervention program improved perception of health and well-being.

Hypotheses
This research study compares two different exercise programs for improving
balance: Matter of Balance and Wii Fit exercises. The study’s hypotheses are:

1. Participants in the Wii Fit Group and MOB group will significantly improve in
balance as measured by the Berg Balance Scale and the Tinetti Gait and Balance
Assessment.

2. Participants in the Wii Fit Group and MOB group will significantly improve in health
and wellness as meaéured by the SF-36.

3. Participants in the Wii Fit Group will make greater improvements in balance than the

Matter of Balance group.
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Method
Design of the Study
This'randomized group intervention study was structured using a mixed design
with one repeated factor (time: pre- and post-intervention) and one between-subject

factor (intervention group: Wii Fit, MOB, Control).

Participants

Participants were recruited from the Covenant House, a low-income senior
housing facility, in Brighton, MA. All residents of the Covenant House were invited to
participate in the study (n=250). Thirty-eight residents were interested in participating
and of these, 32 residents (mean age 78.27 + 6 yrs) completed the study. Boston
University Institutional Review Board approval was obtained prior to the initiation of
recruitment. Each participant gave informed consent before beginning testing and
intervention.

Interested participants were screened for the following inclusion criteria: 1) being
over the age of sixty; 2) living independently within the community; 3) having the ability
to see the television clearly from 8 to 10 feet away; and 4) having the ability to ambulate
independently with or without an assistive device. Participants were excluded if they: 1)
had decreased endurance and could not stand long enough to participate in the games
(e.g.,> 2 minutes); 2) had limited weight bearing capacity on both lower extremities due
to pain, injury or weakness; 3) had decreased cognitive ability to follow instructions and

grasp the objective of the games; or 4) unable to engage in 10-15 minutes of physical
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activity without a break. There was no distinction or particular recruitment of participants
based on gender, socioeconomic status, religion, or ethnicity.

The participants were randomly divided into three subject groups. The groups
were similar in age, gender, and ethnicity (Table 1).

The three study groups were:

Experimental Group 1—Wii Fit Group: received Wii Fit balance training and
completed supplemental home exercises.

Experimental Group 2—Matter of Balance Group: completed exercises from the
Matter of Balance Program, administered by the staff exercise physiologist.

Control Group: received no intervention.

Table 1: Participant Demographics

Wii Fit Matter of Balance Control

Characteristic (n=11) (n=11) (n=10)
Age (years) 79.8 4.7 779+69 76.9+£6.3
Sex

Female 9 8 8

Male 2 3 2
Ethnicity

Russian 7 8 7

Hispanic 1 0 1

Asian 3 3 2

Note: Age is given as Mean +SD

The age range for participants in the Wii Fit group was 73.9 - 90.9 years. In the
Wii Fit Group, one participant ambulated with the assistance of a cane and one

participant ambulated with the use of a walker.
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The age range for participants in the Matter of Balance Group was 63.2-84.9
years. In the Matter of Balance group, one participant ambulated with the assistance of a
cane.

The age range for participants in the Control Group was 63.8-83.2 years. All

participants were able to independently ambulate without the use of assistive devices.

Description of Instrumentation

Three outcome measures were administered before and after intervention. The
Berg Balance Scale and the Tinetti Gait and Balance Assessment were used to quantify
balance performance. The SF-36 was used to quantify health and well-being. All
measures were collected on each participant before and following the intervention
program.

The Berg Balance Scale. The Berg Balance Scale (Berg, et al., 1992) is a valid
instrument for measuring balance in elderly individuals (Appendix A). The scale consists
of 14 items that test postural stability, including static and dynamic b;tlance. Items are
graded on a scale of 0-4, with a total score ranging from O to 56 points. Higher scores
reflect better balance. The Berg was selected for use in this study because 1) it is a tool
that is commonly used to screen for fall risk and 2) it is a tool that has been widely used
to quantify balance in intervention studies aimed at improving balance or reducing fall
risk.

The Tinetti Gait and Balance Assessment. The Tinetti Gait and Balance

Assessment (Tinetti, 1986) is used to assess mobility, balance, gait, and to predict risk for
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falls (Kopke & Meyer, 2006) (Appendix B). The assessment consists of 10 balance items
for a total balance score of 16 and 8 gait items for a total gait score of 12 and overall total
Tinetti test score of 28. Like the Berg Balance Scale, the Tinetti Assessment was selected
as a balance measure because it is widely used to assess fall risk and as an outcome
measure to look at the effectiveness of interventions to reduce fall risk.

SF-36 Health Survey. The SF-36 health survey (Kaplan, 2009) consists of 36
questions yielding an 8-scale profile of functional health and well-being scores. Scoring
yields an eight-scale profile of the individual’s functional health and well-being. Scores
range from O to 100 and higher scores mean that quality of life is high or not hindered by
health issues (Appendix C).

Wii Fit Eﬁjoyment Questionnaire. Participants in the Wii Fit group completed
the Wii Fit Enjoyment Questionnaire, a questionnaire developed specifically for this
study (Appendix D). Questions were related to enjoyment of the Wii Fit balance games,
motivation, interest, and perceived improvement in balance

Wii Fit Program and Balance Board. The Nintendo Wii Fit program and
accessory balance board were used with the Wii Fit group. The balance board contains
several pressure sensors that enable real-time measurement of the location of the

participant's center of pressure (Clark, et al., 2010).
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Figure 1. Wii Balance Board (Nintendo, 2011)

Procedure

Initial Meeting and Pre-Testing. Informed consent (Appendix E) was obtained
from participants during the recruitment phase. Russian participants were given copies of
the consent form in Russian to read, although they signed an English copy. The author
and an exercise physiologist from The Covenant House held meetings to inform the
residents about the project and to explain procedures and requirements for participation.
Participants who signed consent forms were scheduled for pre-testing sessions in either
an individual or group session depending on the need for assistance of a translator.
Immediately prior to the pre-test evaluation, each participant was again informed of all
procedures, their group placement, and the requirements for participation based on their
group. Next, the author administered the Berg Balance Scale and Tinetti Gait and
Balance Assessment to the participant. The SF-36 and a demographic questionnaire were
also completed. Intervention sessions and post-testing schedules were arranged at this

time.
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Interventions. Interventions varied by group. Participants were randomly
assigned to one of three groups using a random number table. Participants in the Wii Fit
group received the following interventions over a three-week period: 1) individual Wii
Fit training twice a week; and 2) supplemental home exercises. The home exercises
included exercises recommended by the National Institute on Aging to improve balance
and flexibility (National Institute on Aging, 2010) (Appendix F). The supplemental
exercises were included to add a strengthening component to the Wii Fit group's
intervention because systematic reviews have shown that multifactorial exercise
programs which include balance exercises and strengthening are the most effective types
of programs for decreasing fall risk (Costello & Edelstein, 2008). Participants in the
Matter of Balance group received the following interventions over a three-week period:
1) group strength/balance training using exercises from the Matter of Balance Program
twice a week.

Wii Fit Intervention. Participants in the Wii Fit group met for individual
sessions led by the author twice a week for three weeks. Each exercise session totaled 10-
15 minutes of total playing time, with an average time of 13 minutes per participant (as
tracked by the Wii Fit Bank) excluding rest breaks and instructional trials before each
game.

A total of 5 Wii Fit games were introduced to participants across the three-
week intervention period and the 5 games were the same for all participants. Participants
were encouraged to try each introduced game at least once and then used their own

discretion to determine which games to play for the remainder of sessions. Participants
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engaged in as many as three to five different games within a session, depending on their
self-reported level of fatigue and motivation. The author maintained control over the
remote throughout the session to decrease the chance of incorrect button input from
participants.

During the first week, participants were introduced to soccer heading,
which simulates heading soccer balls in the goalie position; ski jumping, which simulated
skiing down a take-off ramp and jumping to attempt to land as far as possible down the
hill; and ski slalom, in which participants skied between gates. During the second week,
participants were presented with the Wii tightrope game in which they had to maintain
balance while walking across a tightrope. During the third week, participants were
introduced to table tilt, in which they had to shift their balance to get the marble into the
holes and advance to the next level; and the balance bubble, in which participants
attempted to navigate down a river in a bubble without bursting it on the sides.

During each of the Wii Fit Sessions, the researcher. documented the
duration and games chosen. In addition, during the first intervention session, participants
completed the Wii Fit Evaluation, which assessed their Body Mass Index (BMI) and Wii
Fit Age. All information was kept confidential in a secure coding system.

Supplemental Exercises. Each participant in the Wii Fit group was
instructed in a set of supplemental home exercises to be performed daily. First, the
researcher gave brief demonstrations of the exercises to ensure that participants
understood how to perform the exercise. Next, participants were given a written packet of

the home exercises, with instructions written in English and with photographs of each
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exercise (Appendix F). Participants were requested to complete each exercise once a day
as many days as possible during the intervention period. The instruction packet provided
a checklist for participants to track which days they completed each exercise. During the
initial exercise instruction session and in each Wii Fit session, participants were given the
opportunity to ask additional questions about the exercises. The staff exercise
physiologist was also available to complete the exercises with participants. With each
progressing week, participants were given a new checklist of exercises and asked to turn
in their old checklist. These packets were coded as they were submitted to maintain
confidentiality. i

Matter of Balance Interventions. Participants in Experimental Group 2
completed the exercise component of the Matter of Balance Program, which was
administered by the staff exercise physiologist. Participants attended group exercise
sessions totaling 30-45 minutes, twice a week for three weeks. The exercise physiologist
followed the Matter of Balance exercises exactly as indicated in the manual (Tennstedt et
al., 1998). Each Matter of Balance session began with warm-up exercises, followed by
strength and balance exercises and concluded with cool-down exercises. A complete list
of the Matter of Balance exercises can be found in Appendix G. During the first week,
participants completed eight repetitions of each exercise. During the second week,
participants completed twelve repetitions of each exercise. During the third week,

participants completed fifteen repetitions of each exercise. Participants in the MOB were

not required to complete the MOB class exercises outside of class.
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Post Evaluation. After the three weeks of Wii Fit and Matter of Balance

intervention were completed, each participant was re-evaluated by the researcher using

the Berg Balance Scale, the Tinetti Gait and Balance Assessment, and SF-36. In addition,

the participants in the Wii Fit group completed the Wii Fit Evaluation and an Enjoyment

Questionnaire. Each of the forms associated with the assessments were coded to ensure

participant confidentiality and all of the data obtained was saved in a password-protected

document on a password-protected computer.

Table 2: Intervention Characteristics

Session Intervention Duration Components Home Program
Structure Frequency of Exercise of Balance
Practiced
Wii Fit Individual 2 sessions 3 weeks Four-Way  Supplemental home
Group Sessions  per week for Balance and strengthening
10-15 Side to Side exercises (~15
minutes of Balance minutes) to be
active game completed at least 1
play per day
Matter of Group 2 sessions 3 weeks Four-Way None
Balance Sessions  per week for Balance,
Group 30-45 Side to Side
minutes Balance, and
Forward
Backward
Balance
Data Analysis

Repeated measures ANOV As were used to determine whether there was an effect

of the interventions on balance and on health and well-being and whether there were any

differences between intervention groups. The within-subjects factor was time (pre-post
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intervention) and the between-subjects factor was exercise (Wii Fit, MOB, Control).
Statistical Programs for the Social Sciences 19 (SPSS) was used for all statistical
analyses. One-way ANOVA's were also performed on pre-test scores to determine
whether the groups were similar in balance and health and well being at baseline, prior to
beginning the intervention programs. Results were considered significant when p < 0.05.

Descriptive, homogeneity of variance test, and Welch statistics were also analyzed.
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Results
Time Spent in Intervention
There was a 100% attendance rate for all participants in both the Wii Fit group
and MOB group. On average, participants in the Wii group played for 13.34 minutes each
session according to data from the Wii Fit's log. This is a shorter duration than the 30-45
minutes sessions of the MOB participants. However, the Wii Fit group was also
instructed in a supplemental set of daily exercises (15 minutes per session) that made the
duration of exercise per week more similar between the Wii Fit and MOB groups.
According to self-reported exercise logs, only 8 out of the 11 participants in the Wii Fit
- group completed the exercises. Of these 8 only 6 participants reported daily completion

of the exercises and 2 participants reported completion 5-6 days per week.

Balance Performance

The Wii Fit, MOB, and control groups were similar in their balance performance
before the intervention programs began (ANOVA of pre-test Berg Balance Scale:
Fo09=0.257,p = 0.775; ANOVA of the Tinetti Gait and Balance Assessment:
Fo09=0.149, p = 0.863). There was no statistical difference in the amount that the
exercise groups improved as compared to the control group, although the actual amounts
were greater for the exercise groups.

Balance improved in all three groups after the intervention period (Figures 2 and
3; Table 3). In the repeated measures ANOVA, there was a significant main effect of

time (pre- to post-intervention) on balance (F; 5= 17.034, p < 0.001 for the Berg;
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Fi00= 9.715, p < 0.004 for the Tinetti). There were no interactions between time (pre-,
post-) and group (Wii Fit, MOB, Control) (F,,,= 145, p = 0.251 for the Berg; F, 0=
0.162, p = 0.852 for the Tinetti). The exercise groups improved more in their Berg
balance scores than the Control group, however differences were not statistically
different. The changes in scores for the Berg Scale were 3.55 +5.03,3.45 +2.50,and 1.1
+ 2.99 for the Wii Fit, MOB, and Control groups, respectively. Furthermore, at pre-
testing, 25% of participants in the Wii Fit group scored 54 of higher out of 56 on the Berg
Balance Scale. This improved to 37.5% of participants scoring greater than 54 at post-
test. Improvements from pre- to post-intervention for the Tinetti scores were small and
similar across groups: Wii Fit improved by 0.91 + 2.39 points, MOB improved by 1.36 +
1.69 points and the Control improved by 1.00 + 1.76 points.

Only one participant in the study used a walker and this subject was in the Wii Fit
group. This subject has among the lowest baseline Berg and Tinetti scores. To make sure
that this single subject did not have an outlier effect on the overall results, data was re-
analyzed with this subject excluded. Excluding the subject from the analysis did not alter

the results.



Figure 2. Effects of Intervention on the Berg Balance Scale
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Figure 3. Effects of Intervention on the Tinetti Gait and Balance Assessment
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Table 3: Changes in Assessment Scores

Wii Fit MOB Control
Group Group Group
Berg
Pre-Test 48.5+9.1 473 £8 503 +3.7
Post-Test 52+54 50.7+6 514+29
Tinetti
' Pre-Test 25843 25+4.1 258+1.8
Post-Test 267+24 264 +3.2 268 +1.8
SK-36
Pre-Test 754+6.6 > 655+172 586159
Post-Test 751 %115 71.6+17.1 64 +16.8

Note: Mean +SD

Health and Well-Being

The groups were different at pre-test in their perception of health and well-being,
with differences between SF-36 scores approaching significance (F, 5, = 3.154,
p = 0.058) (Figure 4, Table 3). The Wii Fit group had higher baseline scores than the
MOB and Control groups. At pre-test the mean SF-36 score was 75.4 + 6.6 for the Wii
Fit Group, 65.5 = 17.2 for the MOB group and 58.6 + 15.9 for the Control group, all out
of a possible 100 point total score. There was no significant change in SF-36 scores from
pre- to post-intervention (ANOVA main effect on time: F; 55, = 2.095, p = 0.159; non-

significant group-time interaction F, 55, = 0.624, p = 0.543).
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Figure 4. Effects of Intervention on the SF-36
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Enjoyment of Wii Fit
Results of the Wii Fit Enjoyment Questionnaire showed that 81% of the

participants reported high levels of enjoyment while playing the Wii games. The majority
of participants also reported perceived improvements in balance: 18% reported high
improvements in their balance and 64% reported moderate improvements in their
balance. Participants also identified that they preferred the Wii Fit games to traditional
balance exercises: 27% reported they were much better and 55% reported they were
better than traditional balance exercises. At post-testing many participants in the Wii
Group reported enjoyment in using the Wii and a desire to continue using the games. One
participant said “I’m going to ask my children to buy me this (Wii Fit) for my birthday”.
The interactive component and competitive nature of scoring added elem‘ents typically
lacking in traditional exercise. At completion of the study all participants were able to use

the Wi Fit and it has become a sustainable program at the facility.

Attrition
Fourteen participants in the Wii Fit group, thirteen participants in the MOB group,
and nine participants in the Control group entered and completed the pre-test evaluation.
From the Wii Fit group, two participants withdrew from the study Jfollowing pre-
testing citing they no longer had time to complete the:training sessions and one
participant’s data was excluded due to difference in pre-and post-testing conditions, as
the pre-test was completed using a walker and post-testing was completed without a

walker. Leaving a total of eleven participants



From the MOB group, one participant was moved to the control group, as only
pre- and post-test data was obtained and one participant was excluded due to age. The
MOB group has a total of eleven participants.

All Wii Fit group participants successfully completed the entire three weeks of
training (two sessions per week for three weeks) as well as the pre- and post-testing
sessions. Eight participants completed the supplemental home exercises. All MOB
participants successfully completed the entire three weeks of training (two sessions per

week for three weeks) as well as the pre- and post-testing sessions.

35
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Discussion

The main result of this study is that the Wii Fit exercise program proved to be
feasible and enjoyable by a group of community-dwelling elders. The results also suggest
that exercises with the Wii Fit may improve balance, however, the improvements in
balance were small and not significantly greater than that observed for the control groups.
The reason for the small size and non-significance of intervention effects is likely that the
intervention period was too brief, only 3-weeks duration, although a number of other
limitations may also have influenced the results. There was no effect of intervention on
health and well-being as measured by the SF-36, which may be due to language barriers

as English was a second language for most participants.

Balance

Following a three-week period, all participants made small, but significant
improvements in their balance. Improvements were larger for the exercise than non-
exercise groups, an encouraging finding. However, the difference in improvement was
non-significant. The reasons why there were not greater improvements in balance with
exercise are several, including that (1) the intervention may have been for too brief a
period (3 weeks); (2) the balance measures used may have not have been able to capture
changes in balance in this relatively high-functioning group; (3) high variability across
subjects at baseline and small sample size made it difficult to show statistical differences
between groups (4) the Wii Fit video game and all exercise instruction were in English

and that is not the native language of any of our participants; (5) age related changes,
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such as slower reaction times and altered vision, may have affected success with
performing the balance activities in the Wii Fit games (6) lack of compliance with
supplemental home exercises for some participants in the Wii Fit group, thus reducing
their total exercise time per week.

The short intervention period is the most likely reason why improvements in
balance were not greater for the exercise groups. The small increase in balance after
exercising with the Wii Fit in this study is in contrast to the findings in other studies that
included much longer periods of intervention than the 3 weeks of the present study (10
weeks in Nitz, et al., 2010; 8 weeks in Hermes, et al., 2010; 4 or 6 weeks depending on
group in Bomberger, et al., 2010). The 3-week duration of the present study is also much
shorter than the Matter of Balance intervention programs that have demonstrated
improvements in fall self-efficacy after intervention (Beling & Roller, 2009; Zijlstra et
al., 2006; Tennstedt et al., 1998). Multifactorial exercise programs that have been
successful in improving balance were conducted over a 12-week period (Costello &
Edelstein, 2008). Thus, too brief of an intervention period is the most likely reason why
this study did not show greater improvements in balance for the Wii Fit and MOB
groups. Interventions that last only three weeks may not be long enough to produce a
large change in balance. Since the participants in the exercise groups in this study showed
a trend of increased scores in only 3 weeks, it is possible that an additional 3 weeks of
intervention would results in changes similar to those reported other studies (Nitz et al.

2010; Hermes et al. 2010; Bomberger et al. 2010).
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Of the three Wii Fit studies discussed in this article, we can only directly compare
amounts of improvement with intervention to a study by Bomberger et al. (2010), as this
is the only other study that used the same balance measures, the Berg Balance Scale and
Tinetti Gait and Balance Assessments. The amount of improvement in balance that we
observed, after the exercise interventions is comparable, and slightly greater than,
Bomberger et al. (2010) (Current study Berg: Wii Fit: 5.03 = 3.55; MOB: 3.45 = 2.50;
Control: 1.1 = 2.99; Tinetti: Wii Fit: 2.39 = 0.91; MOB: 1.36 = 1.69; Control: 1 = 1.76;
Bomberger et al. Berg: NE: 3.84%; or 2 points MC: 0.41% or 0.84 points; Tinetti: NE:
1.80% or 0.5 points; MC: 0.76% or 0.83 points).

An important question is how much change on the Berg and Tinetti is clinically
meaningful, translating to a real increase in balance function. For the Berg Scale, a study
by Contrabassoon et al. (2007) suggests that a change of at least 8 points is required to
show genuine change. Another study by Donohue and Stokes (2009) found that the
amount of change necessary was dependent on baseline scores (4 point change for
baseline scores within 45-56, 5 points for baseline scores within 35-44, 7 points for
baseline scores within 25-34, and 5 points for baseline scores within 0-24). The
improvements for the exercise groups in the present study approaches the 4 point-change
mark identified by Donahue and Stokes for subjects with high baseline Berg scores.

Another factor besides short intervention dose that may explain why this study did
not shower greater effects of exercise on improving balance is that the measures of
balance may not have been difficult enough for our subjects and therefore real

improvements in balance may have gone undetected. Participants in this study were all
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community dwelling elders who had sufficiently good balance to be able to live
independently in their homes. The majority of them scored high at pre-testing. At pre-
testing, 25% of participants scored 54 of higher out of 56 on the Berg and 81% scored 24
or higher out of 28 on the Tinetti at pre-testing. Since many of our subjects were already
scoring high on both assessments prior to intervention, they had very little room to show
change.

It is unlikely that the choice of activities included in the Wii Fit and MOB
interventions explain why larger improvements in balance were not observed in this
study. The Wii Fit and MOB intervention programs included components shown to be
key ingredients of successful programs for improving balance and balance confidence
(Karin anta et al., 2010; Gillespie et al., 2009; Sherrington et al., 2008; Zijlstra et al.,
2007; Costello & Edelstein, 2008). The reason for lack of significance is more likely due
to the duration of intervention (Nitz et al. 2010; Hermes et al. 2010; Bomberger et al.
2010).

The Wii Fit activities challenge balance to a greater extent than the MOB
exercises and the Wii system provides participants' with real time feedback about balance
performance, therefore, the Wii Fit activities could be more powerful for improving
balance than MOB exercises. The results of this study do not support this hypothesis. The
Wii Fit and MOB exercise groups made similar amount of improvement in their balance
scores. This could be explained by the fact that the Wii Fit group performed only 12
minutes of Wii Fit activities twice weekly and this amount of activity may have been

insufficient for producing changes in balance. Other than the brief period of Wii Fit
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activity for the Wii Fit group, both the Wii Fit and MOB groups performed strengthening
and stretching exercises and exercises for similar total amounts of time per week (Table

2).

Health and Well-Being

There were no significant changes in health and well being after either
intervention program. It is not clear whether this is due to true lack of change in health
and well being or whether it is due to limitations in the ability of the SF-36 to quantify
health and well being in our study participants. Wording of questions in the SF-36 were
confusing for participants. Although translators were used during the pre- and post-
testing sessions, it is not clear that participants understood each question well enough to
accurately report self-assessment of their health and well-being. Because of the language
barrier, the SF-36 was likely not a good indicator of change ir‘1 quality of life.

In addition to possible problems with the effect of language challenges on the SF-
36 results, it may be that there really was no change in perception health and well-being.
Like for the lack of change in balance, it may have been that 3 weeks is too short of an
intervention period to have a measurable and meaningful impact on perception of health.
In addition, we did not provide education or self-efficacy training like other programs
that have utilized the Matter of Balance Intervention Program (Tennstedt et al., 1998) and

it may be that this is a critical component for affecting perceptions of health.
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Enjoyment of Wii Fit

The Wii games were a fun and motivating way for participants to carry out a
balance exercise program, showing that the Wii is potentially a good way to engage older
individuals in activities to work on their balance. The majority of participants reported
enjoyment of Wii Fit and a preference for Wii Fit based exercise to traditional exercise.
The enjoyment and motivation to engage in Wii Fit exercises is similar to that reported in
another study (Graves et al., 2010). Finding that the Wii is enjoyable is an important
finding, as enjoyment might result in continued use of the Wii Fit. Sustained use of Wii
Fit over time could produce and then help maintain improvements in balance confidence,

activity levels, and overall perception of well-being.

Summary of Limitations of the Study

Intervention Dose. Intervention only lasted three weeks. Participants might have
seen greater improvements if the intervention lasted for a longer period of time.

Balance Measures. At pre-testing, 25% of participants’ scored 54 or higher out
of 56 on the Berg Balance Scale and 81% scored 24 of higher out of 28 on the Tinetti
Gait and Balance Assessment at pre-testing. The Berg and Tinetti may not have been
sensitive enough to detect improvement in balance in this elder population who hade
relatively good functional balance' and relatively low fall risk.

Language. English was not the first language for any of the participants and
knowledge of English ranged from fluent to no understanding. Translators were used

during the pre- and post-testing sessions to help with explaining instructions for
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assessments and to help fill out the SF-36. Some participants reported that the English
terminology in the SF-36 and the Wii Fit game instructions were confusing. The
researcher was unable to fully communication verbally with some participants and in
many cases relied on the use of modeling and other forms of non-verbal communication.

Availability. Due to participant availability, not all intervention sessions could be
scheduled on non-consecutive days and some participants completed their two sessions
on consecutive days.

Compliance. Compliance with supplemental exercises was difficult to obtain.
Three participants failed to complete any of the home exercises. The researcher had to
trust that participants were honest in their self-reporting of exercise completion. It was
impossible to tell if improvements were due to the Wii Fit balance games, the home
exercises, or the combination of the two.

Age Related Issues. There are some age-related issues noticed by the researcher
that may have affected the participant’s success in the Wii games. Issues noticed
included: delayed reaction times, visual perception issues (i.e. in soccer heading would
not hold position long enough or lean far enough to make contact with the ball),
confusion with vague game instructions (participants wanted more concrete instructions
and were unable to understand that there was more than one way to play and be
successful in the game), and confusion with the Mii character. The Mii character is a
visual representation of the player on the screen as it replicates the movements the player
is doing on the screen. Many did not realize that the Mii character shows what they are

doing. Lastly, it is important to note that the Wii Fit game was not created for the 60 and
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older population. It is suggested that any exercise games created for this population
incorporate age-related changes that occur.

| Differences at Baseline. The Wii Fit Group and the Control Group were different
but not significantly so on scores obtained on the SF-36 at baseline. At pre-test the mean
score for the Wii Fit Group was 75.4 + 6.6 compared to the Control Group 58.6 + 15.9.
This difference means that the groups were slightly different at the start of the study,
which could attribute to the lack of exercises’ effect on the SF-36 scores. If the groups
had been equal at the start we would have expected scores to remain the same for the
Control Group at post-test but to increase for the Wii Fit Group as the engagement in
physical activity through use of Wii Fit should lead to improved perception of health and
well-being and therefore, an increase in SF-36 scores.

Blinding and Potential Bias. The primary author administered the balance
measures, supervised the Wii Fit group, and analyzed the results for all three
experimental groups. Thus, there is potential for bias due to lack of blinding of
participant’s group placement. However, since no differences were found across groups
and the measures employed were quantitative, objective, reliable measurement tools, it is

unlikely that such bias influenced the results in this study.

Future Research
The biggest limitation in our study may have been the intervention dose. The
length of intervention in future studies should be increased to a minimum of six weeks

and increase the time spent on the Wii within a session from 10-15 minutes to a minimum
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of 20-30 minutes. Previous research studies conduct‘ed that have produced statistically
significant results have had interventions lasting for a minimum of six weeks/(Nitz etal.,
2010; Hermes et al., 2010; Bomberger et al., 2010).

In addition to the increase in intervention length, an increase in number of
participants as well as the use of assessments with higher ceilings and that are more
sensitive to change for those in the well elderly population may have produced more
significant results. It would be best to target those with low scores on the Berg or use a
different assessment. Anecdotal observations during the course of study showed that
some aspects of the Wii games were difficult for participants and suggest a need for the
creation of games, or components of games, that are more tailored to the changing health
needs of aging individuals in the 60 and older population (e.g. altered vision, slowed
reaction time). Game features tailored for the aging population could take into account
difference in individual participants’ current balance ability, reaction times and visual
perceptual difficulties. In addition, more specific written and visual instructions would
likely decrease the confusion with game play that many of our participants reported.

For those where English is a second language intervention needs to be adapted to
account for the language difference. It would be best to have a gaming system with
multiple language options such as Russian and Chinese, in addition to the Spanish and
French options that are already standard. When alternative language options are not
available, as was the case with this study, the research needs to be able to physically
model the gaming actions and exercises and require the participant to demonstrate

understanding.
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Conclusion

This repeated measures intervention study demonstrated that Wii Fit games are an
enjoyable form of exercise as shared through self-report by an elderly population. Wii Fit
balance games promoted sustained exercise participation among participants, since
participants in the study continue to voluntarily use it as an activity; it has become a
sustainable program.

The Wii Fit and the Matter of Balance interventions produced small
improvements in balance. The intervention duration may have been too short to see large
changes in balance control that would need to occur to affect the balance outcome
measures used in this study. Future studies should increase the duration of intervention.
Based on a review of the literature it may be more feasible to conduct a study for four

weeks or greater (Nitz, et al., 2010; Hermes, et al., 2010; Bomberger, et al., 2010).
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Summary

This paper addressed the issue of falls in the elderly population. The study
examined the use of Wii Fit versus the Matter of Balance Program at improving balance
ir.1 those 60 years and older and included a control group who received no intervention.

Thirty-two older adults living independently in the community completed this
study. Participants in the Wii Fit group reported enjoyment of their Wii Fit balance
activities. For all groups, balance was improved at the end of the three-week intervention
period. The exercise groups showed greater improvements than the Control group on
balance measures; however, the difference between the groups was not significant. The
most likely reason why the improvements in balance were not larger is that the duration
of the intervention was only three-weeks. This period may not have been long enough to
result in measurable changes in balance and perceptions of health and well-being. It is

suggested that additional studies be conducted with an increased intervention period.
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Appendix A

Berg Balance Scale

Berg Balance Scale

The Berg Balance Scale (BBS) was developed to measure balance among older people
with impairment in balance function by assessing the performance of functional tasks
(Berg et al., 1992). It is a valid instrument used for evaluation of the effectiveness of
interventions and for quantitative descriptions of function in clinical practice and research
(Blum & Korner-Bitensky, 2008; Whitney et al., 1998; Berg et al., 1995). The BBS has
been evaluated in several reliability studies. A recent study of the BBS, which was
completed in Finland, indicates that a change of eight (8) BBS points is required to reveal
a genuine change in function between two assessments among older people who are
dependent in ADL and living in residential care facilities.

Description: 14-item scale designed to measure balance of the older adult in a clinical
setting.

Equipment needed: Ruler, two standard chairs (one with arm rests, one without),
footstool or step, stopwatch or wristwatch, 15 ft walkway

Completion:
Time: 15-20 minutes

Scoring: A five-point scale, ranging from 0-4. “0” indicates the lowest level of
function and “4” the highest level of function. Total Score = 56

Interpretation (Berg et al.. 1992):
41-56 = low fall risk

21-40 = medium fall risk
0 —20 = high fall risk

A change of 8 points is required to reveal a genuine change in function between 2
assessments (Conradsson et al., 2007).
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Berg Balance Scale
Name: Date:

Location: Rater:

ITEM DESCRIPTION SCORE (0-4)

Sitting to standing

Standing unsupported

Sitting unsupported

Standing to sitting

Transfers

Standing with eyes closed
Standing with feet together
Reaching forward with outstretched arm
Retrieving object from floor
Turning to look behind
Turning 360 degrees

Placing alternate foot on stool
Standing with one foot in front
Standing on one foot

Total
GENERAL INSTRUCTIONS

Please document each task and/or give instructions as written. When scoring, please
record the lowest response category that applies for each item.

In most items, the participant is asked to maintain a given position for a specific time.
Progressively more points are deducted if:
» The time or distance requirements are not met
* The participant’s performance warrants supervision
* The participant touches an external support or receives assistance from the
examiner

Participant should understand that they must maintain their balance while attempting the
tasks. The choices of which leg to stand on or how far to reach are left to the participant.
Poor judgment will adversely influence the performance and the scoring.

Equipment required for testing is a stopwatch or watch with a second hand, and a ruler or
other indicator of 2, 5, and 10 inches. Chairs used during testing should be a reasonable
height. Either a step or a stool of average step height may be used for item # 12.
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Berg Balance Scale

SITTING TO STANDING

INSTRUCTIONS: Please stand up. Try not to use your hand for support.
()4 able to stand without using hands and stabilize independently

( )3 able to stand independently using hands .

()2 able to stand using hands after several tries

()1 needs minimal aid to stand or stabilize

( )0 needs moderate or maximal assist to stand

STANDING UNSUPPORTED

INSTRUCTIONS: Please stand for two minutes without holding on.
()4 able to stand safely for 2 minutes

()3 able to stand 2 minutes with supervision

()2 able to stand 30 seconds unsupported

()1 -needs several tries to stand 30 seconds unsupported

()0 unable to stand 30 seconds unsupported

If a participant is able to stand 2 minutes unsupported, score full points for sitting unsupported.
Proceed to item #4.

SITTING WITH BACK UNSUPPORTED BUT FEET SUPPORTED ON FLOOR OR ON A
STOOL

INSTRUCTIONS: Please sit with arms folded for 2 minutes.

()4 able to sit safely and securely for 2 minutes

()3 able to sit 2 minutes under supervision

()2 able to able to sit 30 seconds

()1 abletosit 10 seconds

( )0 unable to sit without support 10 seconds

STANDING TO SITTING

INSTRUCTIONS: Please sit down.

()4 sits safely with minimal use of hands

( )3 controls descent by using hands

()2 uses back of legs against chair to control descent
)1 sits independently but has uncontrolled descent
Y0 needs assist to sit

TRANSFERS

INSTRUCTIONS: Arrange chair(s) for pivot transfer. Ask participant to transfer one way toward
a seat with armrests and one way toward a seat without armrests. You may use two chairs (one
with and one without armrests) or a bed and a chair.

()4 able to transfer safely with minor use of hands

()3 able to transfer safely definite need of hands

()2 able to transfer with verbal cuing and/or supervision

()1 needs one person to assist

()0 needs two people to assist or supervise to be safe
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STANDING UNSUPPORTED WITH EYES CLOSED
INSTRUCTIONS: Please close your eyes and stand still for 10 seconds.
()4 able to stand 10 seconds safely

()3 able to stand 10 seconds with supervision

()2 ableto stand 3 seconds

1 unable to keep eyes closed 3 seconds but stays safely

0 needs help to keep from falling

STANDING UNSUPPORTED WITH FEET TOGETHER

INSTRUCTIONS: Place your feet together and stand without holding on.

( )4 able to place feet together independently and stand 1 minute safely

( )3 able to place feet together independently and stand 1 minute with supervision
()2 able to place feet together independently but unable to hold for 30 seconds
()1 needs help to attain position but able to stand 15 seconds feet together

( )0 needs help to attain position and unable to hold for 15 seconds

REACHING FORWARD WITH OUTSTRETCHED ARM WHILE STANDING
INSTRUCTIONS: Lift arm to 90 degrees. Stretch out your fingers and reach forward as far as
you can. (Examiner places a ruler at the end of fingertips when arm is at 90 degrees. Fingers
should not touch the ruler while reaching forward. The recorded measure is the distance forward
that the fingers reach while the participant is in the most forward lean position. When possible,
ask participant to use both arms when reaching to avoid rotation of the trunk.)

()4 canreach forward confidently 25 cm (10 inches)

()3 canreach forward 12 cm (5 inches)

()2 canreach forward 5 cm (2 inches)

()1 reaches forward but needs supervision

()0 loses balance while trying/requires external support

PICK UP OBJECT FROM THE FLOOR FROM A STANDING POSITION

INSTRUCTIONS: Pick up the shoe/slipper, which is in front of your feet.

()4 able to pick up slipper safely and easily

()3 able to pick up slipper but needs supervision

()2 unable to pick up but reaches 2-5 cm(1-2 inches) from slipper and keeps balance
independently

()1 unable to pick up and needs supervision while trying

{ )0 unable to try/needs assist to keep from losing balance or falling

TURNING TO LOOK BEHIND OVER LEFT AND RIGHT SHOULDERS WHILE
STANDING

INSTRUCTIONS: Turn to look directly behind you over toward the left shoulder. Repeat to the
right. (Examiner may pick an object to look at directly behind the participant to encourage a
better twist turn.)

(Y4 looks behind from both sides and weight shifts well

()3 looks behind one side only other side shows less weight shift

()2 turns sideways only but maintains balance

()1 needs supervision when turning

()0 needs assist to keep from losing balance or falling
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TURN 360 DEGREES

INSTRUCTIONS: Turn completely around in a full circle. Pause. Then turn a full circle in the
other direction.

()4 able to turn 360 degrees safely in 4 seconds or less

()3 able to turn 360 degrees safely one side only 4 seconds or less

()2 able to turn 360 degrees safely but slowly

()1 needs close supervision or verbal cuing

()0 needs assistance while turning

PLACE ALTERNATE FOOT ON STEP OR STOOL WHILE STANDING UNSUPPORTED
INSTRUCTIONS: Place each foot alternately on the step/stool. Continue until each foot has
touched the step/stool four times.

( )4 able to stand independently and safely and complete 8 steps in 20 seconds

()3 able to stand independently and complete 8 steps in > 20 seconds

()2 able to complete 4 steps without aid with supervision

()1 ableto complete > 2 steps needs minimal assist

()0 needs assistance to keep from falling/unable to try

STANDING UNSUPPORTED ONE FOOT IN FRONT

INSTRUCTIONS: (DEMONSTRATE TO PARTICIPANT) Place one foot directly in front of the
other. If you feel that you cannot place your foot directly in front, try to step far enough ahead
that the heel of your forward foot is ahead of the toes of the other foot. (To score 3 points, the
length of the step should exceed the length of the other foot and the width of the stance should
approximate the participant’s normal stride width.)

()4 able to place foot tandem independently and hold 30 seconds

()3 able to place foot ahead independently and hold 30 seconds

{ )2 able to take small step independently and hold 30 seconds

{ )1 needs help to step but can hold 15 seconds

()0 loses balance while stepping or standing

STANDING ON ONE LEG

INSTRUCTIONS: Stand on one leg as long as you can without holding on.

( )4 able tolift leg independently and hold > 10 seconds

()3 able tolift leg independently and hold 5-10 seconds

()2 able to lift leg independently and hold L 3 seconds

()1 tries to lift leg unable to hold 3 seconds but remains standing independently.
()0 unable to try of needs assist to prevent fall

( ) TOTAL SCORE (Maximum = 56)
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Tinetti Gait and Balance Assessment

TINETTI BALANCE ASSESSMENT TOOL
BALANCE SECTION

Patient is seated in hard, armless chair;

Participant Code:

Pre- Post-
Intervention |Intervention
Sitting Balance
Leans or slides in chair =
Steady, safe =1
Rises from
chair Unable to without help =
Able, uses arms to help =
Able without use of arms =
Attempts to
rise Unable to without help 0
Able, requires > 1 attempt =1
Able to rise, 1 attempt =2
Immediate
standing Unsteady (staggers, moves feet, trunk sway) 0
balance (first 5 |Steady but uses walker or other support =1
seconds) Steady without walker or other support 2
Standing
balance Unsteady =0
Steady but wide stance and uses support =1
Narrow stance without support =2
Nudged '
Begins to fall 0
Staggers, grabs, catches self =1
Steady 2
Eyes closed
Unsteady 0
Steady =1
Turning 360
degrees Discontinuous steps 0
Continuous =1
Unsteady (grabs, staggers) 0
Steady =1
Sitting down
Unsafe (misjudged distance, falls into chair) [(=0
Uses arms or not a smooth motion =1
Safe, smooth motion =2
Balance /16 /16

Score
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GAIT SECTION
Patient stands with therapist, walks across room (+/- aids), first at usual pace, then at rapid pace.
Pre- Post-
Intervention [Intervention
Indication of
gait Any hesitancy or multiple attempts 0
(immediately  |No hesitancy =1
after told to
‘g0’)
Step length and
height Step through L. =0
Step through R =1
Step to 1
Foot clearance
Foot drop =0
L foot clears floor =1
R foot clears floor 1
Step symmetry
Right and left step length not equal =0
Right and left step length appear equal =1
Step continuity
Steps appear continuous 0
Stopping or discontinuity between steps 1
Path
Marked deviation 0
Mild/moderate deviation or uses w. aid =1
Straight without w. aid 2
Trunk
Marked sway or uses w. aid =0
No sway but flex. knees or back oruses |=1
arms for stability
No sway, flex., use of arms or w. aid =2
Walking time
Heels apart =
Heels almost touching while walking =1
Gait Score /12 /12
Balance /16 /16
[ Score
(carried
._|forward)
Total Score = Balance + Gait Score 128 /28
Risk Indicators:
Tinetti Tool Score Risk of Falls
<18 High
19-23 Moderate
=24 Low
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Appendix C
SF-36 Health Survey

Participant Code:
SF-36(tm) Health Survey

Instructions for completing the questionnaire: Please answer every question. Some questions may
look like others, but each one is different. Please take the time to read and answer each question
carefully by filling in the bubble that best represents your response.

1.1In general, would you say your health is:

Excellent
Very good
Good

Fair

Poor

ooo0oo

2. Compared to one year ago, how would you rate your health in general now?

Much better now than a year ago
Somewhat better now than a year ago
About the same as one year ago
Somewhat worse now than one year ago
Much worse now than one year ago

ooodd

3. The following items are about activities you might do during a typical day. Does your health
now limit you in these activities? If so, how much?

a. Vigorous activities, such as running, lifting heavy objects, participating in strenuous
sports.

O Yes, limited a lot.
Q Yes, limited a little.
O No, not limited at all.

b. Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or
playing golf?

O Yes, limited a lot.
Q Yes, limited a little.
[ No, not limited at all.

c. Lifting or carrying groceries.
d Yes, limited a lot.

Q Yes, limited a little.
I} No, not limited at all.
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d. Climbing several flights of stairs.
O Yes, limited a lot.

U Yes, limited a little.

L} No, not limited at all.

e. Climbing one flight of stairs.

A

O Yes, limited a lot.
A Yes, limited a little.
Q No, not limited at all.

f. Bending, kneeling or stooping.

O Yes, limited a lot.
O Yes, limited a little.
0 No, not limited at all.

g. Walking more than one mile.
QO Yes, limited a lot.

O Yes, limited a little.

d No, not limited at all.

h. Walking several blocks.

O Yes, limited a lot.

QO Yes, limited a little.

0O No, not limited at all.

i. Walking one block.

O Yes, limited a lot.
O Yes, limited a little.
O No, not limited at all.

j. Bathing or dressing yourself.
U Yes, limited a lot.

U Yes, limited a little.

O No, not limited at all.

4. During the past 4 weeks, have you had any of the following problems with your work or other
regular daily activities as a result of your physical health?

a. Cut down the amount of time you spent on work or other activities?
OYes ONo
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b. Accomplished less than you would like?
0Yes ONo

c. Were limited in the kind of work or other activities
OYes 0ONo

d. Had difficulty performing the work or other activities (for example, it took extra time)
0OYes 0ONo

5. During the past 4 weeks, have you had any of the following problems with your work or other
regular daily activities as a result of any emotional problems (such as feeling depressed or
anxious)?

a. Cut down the amount of time you spent on work or other activities?
OYes ONo

b. Accomplished less than you would like
0Yes ONo

¢. Didn't do work or other activities as carefully as usual
0OYes ONo

6. During the past 4 weeks, to what extent has your physical health or emotional problems
interfered with your normal social activities with family, friends, neighbors, or groups?

Not at all
Slightly
Moderately
Quite a bit
Extremely

0ooo0do

7. How much bodily pain have you had during the past 4 weeks?

Not at all
Slightly
Moderately
Quite a bit
Extremely

I

8. During the past 4 weeks, how much did pain interfere with your normal work (including both
work outside the home and housework)?

Not at all
Slightly
Moderately
Quite a bit
Extremely

ocoocog
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9. These questions are about how you feel and how things have been with you during the past 4
weeks. For each question, please give the one answer that comes closest to the way you have
been feeling. How much of the time during the past 4 weeks.

a. did you feel full of pep?

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time
None of the time

oo0o00Cco

b. have you been a very nervous person?

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time
None of the time

oo0000oc

c. have you felt so down in the dumps nothing could cheer you up?

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time
None of the time

000000

d. have you felt calm and peaceful?

All of the time

Most of the time .
A good bit of the time

Some of the time

A little of the time

None of the time

oooooo

e. did you have a lot of energy?

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time
None of the time

COoo000o



f. have you felt downhearted and blue?

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time
None of the time

oo0doogo

g. did you feel worn out?

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time
None of the time

ocoo00o

h. have you been a happy person?

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time
None of the time

Uoooco

i. did you feel tired?

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time
None of the time

cooco00o

10. During the past 4 weeks, how much of the time has your physical health or emotional
problems interfered with your social activities (like visiting friends, relatives, etc.)?

All of the time
Most of the time
Some of the time
A little of the time
None of the time

0000O



11. How TRUE or FALSE is each of the following statements for you?

a.l seem to get sick a little easier than other people

U Definitely true
U Mostly true
O Don't know
O Mostly false
U Definitely false

b.I am as healthy as anybody I know

Definitely true
Mostly true
Don't know
Mostly false
Definitely false

oooog

c. I expect my health to get worse

O Definitely true
U Mostly true
U Don't know
U Mostly false
O Definitely false

d. My health is excellent

Definitely true
Mostly true
Don't know
Mostly false
Definitely false

00000

59



60

Appendix D
Wii Fit Enjoyment Questionnaire
Participant Code:

Questionnaire

Please answer each question honestly. Answer by circling the statement that best matches
your response. Thank you.

1. How much enjoyment did you find in playing the Wii Fit games?

High Moderate Low No Enjoyment
2. How much did your motivation increase to complete balance exercises while
participating in the Wii Fit games?

High Moderate Low No Increase in Motivation

3. How challenging did you find the games on the Wii Fit?

High Moderate Low No Challenge
4. How much improvement in your balance did you experience after playing the Wii Fit
games?

High Moderate Low No Improvement in Balance

5. How would you compare the Wii Fit games to traditional balance exercises?
So Much Better Somewhat Better The Same; Not Any Better
Better

6. What is your level of interest in continuing to use the Wii Fit in the future?

High Moderate Low Not Interested



61

Appendix E
Consent Form (English)

BOSTON |

UNIVERSITY |

CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Title of Research Study: The Effect of the Nintendo Wii Fit and Exercise Improving
Balance and Quality of Life in Community Dwelling Elders

Researcher: Karen Jacobs, EdD, CPE, OTR/L, FAOTA Clinical Professor
Boston University, College of Health and Rehabilitation Sciences: Sargent College
Department of Occupational Therapy

635 Commonwealth Avenue

Boston, MA 02215

kjacobs@bu.edu

(617) 353-7516 (phone)

(617) 353-2926 (fax)

Student Research Assistant: Jessie Franco, MSOT Student

Boston University, College of Health and Rehabilitation Sciences: Sargent College
Department of Occupational Therapy

635 Commonwealth Avenue

Boston, MA 02215

jfranco@bu.edu, jessie.franco@gmail .com

(201) 341-8307 (phone)

Purpose: As we age, physical capacities such as cardiovascular and musculoskeletal
systems and body structure can slowly decline. It is important to continue to engage in
physical activity as you age. Improved balance can improve your quality of life and
improve your ability to walk to prevent falls and associated injuries. The purpose of this
research is to determine the usability of Wii as a health game to improve balance and
quality of life in community dwelling elders as well as compare it against a program
already in use—Matter of Balance.

ORG

| CRG-RB Approval: 2207l "B

Yrooeo\ e b T
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Requirements: To participate in this research study you must be at least 60 years old,
live independently within the community, have the ability to see the television clearly
from 8 to 10 feet away and have the ability to walk or move around independently with
or without a cane or walker.

Procedures: If you agree to volunteer to be part of this research project, you will be
asked to complete three balance assessments at the beginning and end of the study. In
addition to the assessments a Demographic Questionnaire will be completed at the
beginning of the study. The Short Form-36 Health Survey will be completed at the
beginning and end of the study. An Enjoyment Questionnaire will be completed at the
end of the study. These questionnaires will be used to collect information on quality of
life.

The total anticipated number of participants will be 90. The participants will be randomly
assigned to one of three groups: the control group or experimental group 1 or 2.

Participants in the control group will not participate in additional exercise.

Participants in experimental group 1 will receive the following over a period of three

weeks: 1) Wii Fit training for 20 minutes twice a week; and 2) home exercises which are
designed to supplement the Wii Fit training by incorporating the movements used in the
game. \

Participants in experimental group 2 will participate in the Matter of Balance Program,
administered by Catrina Inzerillo, B.S. Exercise Physiology and home exercises. The
Matter of Balance Program emphasizes practical strategies to reduce the fear of falling
and increase activity levels.

Confidentiality: All information obtained in this research project will be considered
private, only researchers and you will know what you say. The information you give will
be used for research only. All information you give will be coded by an ID number, and
will be kept in a locked file at Boston University. Your ID number and name will not be
kept together and the information you give the investigator will not be traceable back to
you by anyone outside of the research team.

Benefits: By participating in the research project, experimental group participants will

learn about the effects of Wii on promoting health, balance, and well-being. There are no
direct benefits to the participant, although their balance may improve.

CRG
ERC-IHB Approval: 1PD| o] -‘fhﬂ‘\ @

Totoeo\ 8306 6 e
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Compensation: Each participant will receive a $25 gift certificate to a local supermarket
upon completion of study participation.

Risks: There are minimal risks for you if you decide to participate in the study. You may
experience joint or muscle pain from repetitive motion. You may also experience motion
sickness. As with any form of physical activity, there is a risk of injury or that you could
fall. However, we have designed this study to minimize the risks of all these conditions.
If an injury occurs during this study as a result of the research procedures you can receive
medical care at one of the area hospitals. However, no special provision has been made
for payment for your treatment solely because of your participation in this experiment.
This is a statement of the Boston University policy. This does not represent a waiver of
any of your legal rights. '

Questions: The researcher will explain the study to you and see if you have any
questions. However, if you have any questions about this study later on, you can ask
Karen Jacobs at (617) 353-7516. You may obtain more information about your rights as a
research participant by contacting the Institutional Review Board for the Protection of
Human Participants at the Boston University Charles River Campus at (617) 358-6115.
Participants will be given a copy of this consent form to keep.

Right to Refuse or Withdraw: Your participation is voluntary, and refusal to participate
will not result in any penalty or loss of benefits to which you are entitled.

Participant’s Signature Date

Participant’s Name Printed

I have explained to the above-named participant the nature and purpose of the research
described above and the foreseeable risks, discomfort, and benefits that may result. I have
asked the participant if any questions have arisen regarding the procedure and have
answered these questions to the best of my ability.

Signature of investigator or designee Date

_{CRG

[ CRG-IRB Approval; 2poe-7aly, B8
Trotves\ a6 s




Consent Form (Russian)

COIVIACHE HA YYACTHE B HCCIEZOBAHHH

Haspamne HeCTeTOBANHS Brutune Guakyrelnpiins GUACo-UD 1 YHPaXcHntii RO
TR HNNT POGHOGECUR HA KAYECHIED NCUBHU HONCIRL.

Hceemegosatens: Kepen [xetiofe, Moxrop [fensroriaceing Hays, Tpodreccop
Bocromcrore Yumeperrrere, Komenz 3apanooxpanenns i Peabunaranun, daryirer
Tpyeveepar.

635 Konsoneene ABSHTG, Bocton, MA 02215

Tex. 6]17-353-7516 d
Dage 617-353-2926

2nekrpesnag nowra: kiscobs@bu.edu

Crynerrr-npaxriscanT; Txceen (Ppanxo, Bocroncxuit Yawseperrer, Komemz
3apanooxpavenyy » Peabiwimranus, daxyneter TpynoTepam

635 Koymomrene Asento, Boeton, MA 02215

JmerTpoHHed nowr: jFanco@bu.edu, Jessiefrancoi@email.com

Temd, 201-341-8307

Hemn npoescan; ITo mepe eraposs, CEPASUIO-COCYAHCTAY H KOCTHQ-MYCIKYIRHAR
CHE-TEME] ROcTeieHAe crafeioT. osTony ouenk Baskno NpORONSHTE (UIHTECKYIo
ARTHE-

HOGTE, YAYUITeHES PABRORECHS CHOCODCTRYET Py UIHEHIIG KAYECTRA WU, ¢iocoh-
HOCTH XOHHTE, Ue nansd Hems aaumore Heenenomauns - GUpeyemics sddescusaocts
Wii — oamopopnatomedt duakynrryprol BIA0-HIPH - B AH3HH TOMIEX B CPABHCHHK
€ yIke CYIMECTRYIOMEH cleTeMO Yitpanaehuit.

Tpeﬁ DBEANES . D yacTd & 31oM eenenopaain Brt aomxnet Gorms He Monoxe 60
JIST, ®WHTb BCSABICINMO, GEIT coocoburmn(ol) ACHO BEAETE TENEBHIHONHEE IEPeHATH
#a paccTossnE §-10 HyToR, HE3ABHCIRMO NEPeIBATATECS C NALOYKON W BIKEpOM, AT
ez HEX.

Creapus wechegosanmst; o Bol cormEcHs yIscTBOBETE B 9TOM NPOSKTS, Bac mo-
TpoeET NpOHTH 3 MpopepKy Baliero paBROBCCHA B HATHAC W B KOHOS 910 mpOrpa-

MEL. Erite SYReT SOHCH HenOorpadiriceKHil BONPOCINK B HAMLIG TPoCKT, KopoTska
Qopa-36 TerAxe OYHLT SAROAMCHA B HAYANE H B KOHHC NXICKTA, JTH BEONPOCHHKH Hysk-
HEL i cO0ph HEpopyasn o kagecrse Bawel snwnm,

Obpiee KOARYICCIEG YYACTIHKOR B IpoekTe 90 uemonex. YOACTHNKOR BEIBOROTHD Pac-
HPEOIAT B TPH TRYRIEE KORTPOMRITYIO H SRS AT TaNemsre 1 s 2.

VUaCTHERT KOHTPOIGLOH IPYING He YIacTRYIOT B JOMUIHHTENBHRRT YINaHHeHn.

WeacTrks CPYTHTEY | B TeUSHHES TPER HENE/D:
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1/ SyayT TpeunpuRATEER (ISKYNLTYPHON BHLS0-Arpe no 20 MUTYT ABRTE 2 HSASTIO;
2 ByayT Aose HeD YIPARHEHTIT, OMOMAIOIINE Te, KOTOpEe ORI B Wil BENeo~
Hrpe,

YHacTHEKE FPYOE 2 O¥AYY 3aibrms B uporpavse «Boe Jemo B pABROBCCLHN,,
nporomamaft Katpraoi Hisepro, GakananpoM HaykH B 00NACTH FPCHRONGTHI, H
OyayT BenaTs YpakHcEs gora. Hporpasma ¢Boe Jeno 6 pIBHOHESCHIN OCODRHL0
2HSTA paipaborkol cnocoBon IO YMeHRIeRINO SIPaXY NNACHH, A TAKKS NOBLIIIeITHG
V¥PORHA BITHBIIGCTH.

KonduaerHaasnoers: Bon nadopaans, cobpanyag 5O BPeMS ROCHSXOBRMUI,
CIPOTS KOHGUACHINANEHA 1 Bee, UTo Ber GFAVTe TOBOPHIE, T¥IST MIBCETHO TONRKC. Ban
W Reenguoparenio. Box nadopmanya, moxygeriy o1 Bag, byoet HOMomR305:1d TONEKS
B USIMX HayKi B GYART 3aKONFPORAHA OCODEM HOMEPOM H XPERHTECH B 3aNe}yToM
Aniuxe B bocronckom Yausepenrrert, Bam koot nonep 1 ®.H.0. OynyT XpannTecs
UTUCABHO 3T, TAKHM 0BpatoM, AEKAK HE TPOCACHKHBATECT K Ba xen 611 10 Mt G610 kbe
NOSKTE,

¢

THoanza: Yeacrsyst B 3TOM NDOEKTS, IEHE SKCIEPHMERFTAIBROM IPYIINE YIHAOT KAK
BEJeq wips Wil saugeT Ha FEVSHEHTE SAOPOBRI, PRBHOBECHST I oDINero caMOuynvTRiEA.
Hpssroro adekTa MOKET 7 He 0bith, HO PABHOBOCHE MOMGT YEYUIIHTLOS.,

Kommencamm: ITo sorepIiensi) Hporparnbl KOKALH YUSCTHAR TReRTa MONyIET
TOAAROYHET TANON HA ¢ymmy 820 (monnapor) B mecTiRit cyTepyapier,

Purer o1 yactaz B npockTe MURHNMATSH, BRI MOMKETS HONLITALD Hexoropyio Goms B
CYCTABSX H MEIIIAY, 0T NOBTOPHEIX ABRCHAEH, @ Taicke TomHoTy. Kax o npu moboif
(opae raEveckoll ARTHBHOCIH, $CTh PHCK TOBPERAEHAMN I FOMONIIOCTH TAISHTTT,
Onuaxo 278 TPOTPAMMA CIUIAHHPOBARA THK, YI0 PHCK NPAKTHYECK CBEISH 113 IeT.

B cayuae sxe IOBResienTs » XO¢ OpockTa, Bax Gyer mpeaocTapmena be HiHIICcKas
TOMOITE B OFHoNM B3 Gpsaiinuss rocmurancit. QIEAKO, HET TAKOTO YOROBHA, T

OTA OIS BYHeT (iasEua TONBRO Ha ocHoBasu Bamcero yUacTHa B 3T0M IPORKTE.
Tarono Tpasmno Bocronckoro Yauseperrera, Ho oro ne omvenser Bamm 10pwaAteciHs
npesg,

Bonpoest; Meenegonarens. pacerarer Ba nok, 9T kacaeres $T0r0 NPOLKrs, He de-
TUBIE HITICIO HePashIcHerILmt. (/IHako, eeng BuotieasTain y Bac BOSHEREYT KAkt~
T30 Bowpocer, Bat cMoxReTe BX 2apath Kopen Mxefrobe no v (617)353-7516.
Hudiopaarmn o Banmx mpapaX, KAk VI8STHUKA STO0 DPOCKTa, BeI cMOReTe TOMYy AT,
8 Copere nio 3ampre pan Yaacruaxoes Hayuass Sxcrepmqesiton & Bocrocon
ViupepeaTere 00 1o, 617-358-51 L5, YuacTanks npoekra moxy=aT XONAO 3TOF0
Corxacust.

Ipapo 0rkasaTHER HIA BAIHTH H3 NPOTPAMMET: Bame yIacTHe Xo0POBOILED
X Q1143 OF HOro 118 IOBTeIST HERAKOTO Iripadld 11 He noBnualT ni B Karoil sfepe na



nomyyaeheie Bave nroTe.

TTomiwes yaacraaka { Participant’s Signatara) Date

DU yuacrinks pasfopunso (Participant’s Name Printed)

1 have explained to the sbove-named participant the nature and pirpose of lhe wesearch
daseribed above and Toreszeable risks, discomfort, and kenelits thal may result, T have
asked that participant if any questions have arisen reparding the procedure aod have
answeréd (hese questions to the best of my ability.

Signatute of investigator or designree Date
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Wrist Curl

1. Restyourforearmonthearmofa
sturdy chair with your hand over
the edge.

2. Hold weightwith palm facing upward.
3. Slowly bendyour wrist up and down.
4. Repeat10-15times.

5. Repeat with otherhand 10-15 times.

6. Repeat 10-15more timeswith
each hand.

This exercise will strengthen your shoulders and arms. It
should make swimming and other activities such as lifting

and carrying grandchildren easier.

Appendix F

Upper Body Exercises

body strength exercises.

This exercise will strengthen your wrists. It also will help
ensure good form and prevent injury when you do upper

R T I T T TR SICH
R L E R L 2 Dt
[ - el b
N *;k §= el

i
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1. You can do this exercise while standing
or sitting in a sturdy, armless chair.

2. Keepyourfeetflatonthefloor,
shoulder-width apart.

3. Holdweights atyoursidesat shoulder
heightwith palms facing forward.
Breathein slowly.

4. Slowly breathe outasyouraise both
arms up overyour head keepingyour

elbows slightly bent.
5. Hold the position for 1 second.

6. Breatheinasyouslowly lower
yourarms.

7. Repeat10-15times.
8. Rest;then repeat10-15 more times.

As you progress, use a heavier

‘welght and atternate arms until

you can lift the welght comfortably
with both arms.
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This exercise will strengthen your shoulders and make

lifting groceries easler. Side Arm Raise
cuwl Lo i .
! {%@é py R, 1. Youcan dothis exercise whilestanding
ARy or sitting ina sturdy, armless chair.
2. Keepyourfeetflatonthefloor;
shoulder-width apart.
3. Hold hand weights straightdownat
your sides with palms facing inward.
Breathe in slawly:
4. Slowly breathe cutasyouraiseboth
arms to the side, shouldar height.

5. Hold thepositionforisecond.

6. Breatheinasyouslowly loweryour
arms,

7. Repeat10-15times.
8. Rest; thenrepeat 10-15moretimes.

[} Asyou progress, use a heavier
. weight and aiternate arms until
- you can lift the weight comfortably

with both arms.

This exercise for your shoulders can help you put things up
on a shelf or take them down more easily.

1. Stand with your feet shoulder-width
apart.

2. Hold weights straight down atyour
sides, with palms facing backward.

3. Keeping them straight, breathe out
asyou raise both armsin front of
youta shoulder height.

4. Hald the position for1second.

5. Breatheinasyouslowly lowerarms.
Repeat 10-15 times.

7. Rest; thenrepeat 10-15 more times.

4]
H

| Asyou progress, usea heavier
weight and alternate arms untif
you can [i{t the welght comfortably
withboth arms.




After a few weeks of doing this exercise for your upper arm
Arm C u rl muscles, lifting that gallon of milk will be much easier.

1. Stand with your feet shoulder-width
apart.

2. Hold weights straight down atyour
sides, palms facing forward. Breathe
inslowly.

3. Breatheoutasyouslowly bendyour
elbows and lift weights towaxd chest.
Keep elbows at your sides.

4. Hold the position for1second.

5. Breathein asyouslowly lower
yourarms.

6. Repeat10-15times.
7. Rest; thenrepeat10-15 more times.

i As you progress, use a heavler
m t weight and afternate arms until

=FF you can lift the welght comfortably
with both arms.

These push-ups will strengthen your arms, shoulders, and chest.

Try this exercise during a TV commercial break. Wa I | Pus h -U p

1. Faceawall, standingalittle farther
than arm’s length away, feet shoulder-
width apart.

2. Leanyour body forward and putyour
palms flat against the wall at shoulder
height and shoulder-width apart.

3. Slowly breathe in as you bendyour
elbows and loweryour upper body
toward the wall in a slow, controlled
motion. Keepyour feet flat on the floor.

4. Hold thepositionforisecond.

S. Breatheoutand slowly pushyourself
back until your arms are straight.

6. Repeat10-15times.
7. Rest; thenrepeat 10-15 more times.




This exercise will strengthen your upper arms. If your
shoulders aren’t flexible enough to do this exercise, try
the Chair Dip on page S5.

- Elbow Extension

1. Yaucando this exercisewhile standing
orsitting in a sturdy, armless chair.

2. Keepyour feet flaton thefloor,
shoulder-width apart.

3. Hold weight in one hand with palm
facinginward. Raise that arm toward
ceiling.

4. Support this arm below elbow with
other hand. Breathe inslowly.

5. Slowly bend raised arm at elbowand
bring weight toward shoulder.

6. Hold position for 1 second.

7. Breathe out and slowly straightenyour
arm overyourhead, Be careful not to
Tock yaur elbow.

8. Repeat10-15times.
9. Repeat 10-15 times with other arm.
10. Repeat 10-15 more times with each arm.

R | 1t it's ditficult for you to hold hand
m . weights, try using wrist welghts.

B

This pushing motion will strengthen your arm muscles even
if you are not able to lift yourself up off the ¢hair

Chair Dip

1. Sitinasturdy chairwith armrests

withyour feet flat on the floor,
shoulder-width apart.

2. Leanslightly forward; keep your
back and shoulders straight.

3. Grasparms of chairwithyour hands
next to you. Breathe in slowly.

4. Breathe outand useyourarms to
pushyour body slowly off the chair.

5. Hold position for 1 second.

6. Breathein asyouslowly lower
yourself back down.

7. Repeat10-15times.
8. Rest; thenrepeat10-15 more times.




Lower Body

This exercise strengthens your buttocks and lower back. For an
added challenge, you can modify the exercise to improve your
balance. (See Progressing to Improve Balance on page 68.)

Back Leg Raise

1. Stand hehind a sturdy chair, holding
on for balance. Breathein slowly.

2. Breathe outand slowly liftone feg
straight back without bendingyour
knee or peinting your toes, Try not
to lean forward, The legyouare
standing on should be slightly hent.

3. Hold position for1 second.

4. Breatheinasyouslowly lower
yourleg.

5. Repeat10-15times.

Repeat 10-15 times with otherfeg.

7. Repeat 10-15more timeswith eachleg.

t  AS Yol progress, you may want
B to add ankie weights.

o0
b

This exercise strengthens hips, thighs, and buttocks. For an added
challenge, you can modify the exercise to improve your balance.
(See Progressing to Improve Balance on page 68.)

Side Leg Raise

1. Stand behind a sturdy chair with
feet slightly apart, holdingon for
balance. Breathe in slowly.

2. Breathe outand slowly liftone
leg out to thaside.Keepyourback
straight and yourtoes facing
forward. Thelegyouarestanding
on should be slightly hent.

3. Hold position for1 second.

4. Breathe in as youslowly lower
yourleg.

$. Repeat10-15times.

6. Repeat10-15times with otherleg.

7. Repeat10-15more timeswith
eachleg.

As you progress, you may want
TP i to add ankle welghts.
s
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Walking and climbing stairs are easier when you do both the
Knee Curl and Leg Straightening exercises. For an added

Kn ee Cu rl challenge, you can modify the exercise to improve your balance.
(See Progressing to improve Balance on page 68.)

1. Stand behind a sturdy chair, holding
on for balance. Lift one feg straight
backwithout bending your knes or
pointing yourtoes, Breathe inslowly.

2. Breathe cutasyouslowly bring
your heel up toward your buttocks
as faras possible. Bend only from
yourknee, and keep your hips still.
The leg you are standing on should
beslightly bent.

3. Holdposition for 1 second.

4. Breathein asyouslowly lower
your foot to the floor.

5. Repeat10-15times.
Repeat 10-15 timeswith other leg.

Repeat 10-15 more timeswith
eachleg.

:As you progress, you may want
g to add ankle welghts.

=

’

o

2.

This exercise strengthens your thighs and may reduce

symptoms of arthritis of the knee. Leg Stra i g hte ni ng

1. Sitinasturdy chairwithyourback
supported by the chair. Only theballs
of your feet and your toes should rest
onthefloor. Put a rolled bath towel at
the edge of the chair underthighs for
support. Breathe in slowly.

2. Breathe outand slowly extend oneleg
infront of you as straight as possible,
butdon'tlockyourknee.

3. Flex foot to point toes toward the
ceiling. Hold position for 1 second.

4. Breathein asyouslowly lowerlegback
down.

S. Repeat10-15times.
6. Repeat10-15times with otherleg.
7. Repeat10-15more times with each leg.

&

As you progress, you may want to
add ankle welghts.
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This exercise, which strengthens your abdomen and thighs, will make
- it easier to get in and out of the car. If you have knee or back
C ha ir Sta nd problems, talk with your doctor before trying this exercise.

1

Sittoward the front of a sturdy,
armless chairwith kneeshentand feet
flat on floor, shoulder-width apart.

k2

2. Leanbackwith your hands crossed
overyour chest. Keepyour back
and shoulders straight throughout
exercise. Breathe in slowly.

3. Breathe qut and bringyour upperbody

forward until sitting upright.
4. Extendyourarms sothey are parallel
to the floorand slowly stand up.

5. Breatheinasyouslowly sit down.
6. Repeat10-15times.
7. Rest;thenrepeat10-15 moretimes.




' Toe Stand

1. Stand hehind a sturdy chair, feet
shoulder-width apart, holding on
forbalance. Breathe inslowly.

2. Breathe outand slowly standon
tiptoes, as high as passible.

3. Haldposition for 1 second.

4, Breatheinas youslowly lowerheels
to the floon

Repeat 10-15 times.

6. Rest;thenrepeat10-15 more times.
)} As you progress, try doing the
TIP|F exercise standing on one leg at

3

atime for a total of 1015 imes
on eachleq.

(]
v

This exercise will help make walking easier by strengthening your
calves and ankles. For an added challenge, you can modify the
exercise to improve your balance. (See Progressing to Improve
Balance on page 68.)

Balance

You can do this exercise while waiting for the bus or standing in line at

the grocery. For an added challenge, you can modify the exercise to X )
improve your balance. (See Progressing to Improve Balance on page 68.) m

1. Stand on onefoot behind asturdy
chair, holding on for balance.

2. Hold position for up to 10 seconds.

3. Repeat10-15times.

4. Repeat10-15 times with other leg,

5. Repeat10-15more timeswitheachleg.
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Flexibility Exercises

Shotilder;

1. Stand backagainst a wall, feet
shoulder-widthapartand armsat
shoulder height.

2. Bendyourelbows soyour fingertips
point toward the ceiling and touch the
wall behind you. Stop when you feel a,
stretch or slight discomfort, and stop
immediately if you feel sharp pain.

3. Hold position for 10-30 seconds.

4. Letyourarms slowly roll forward,
remaining bent at the elbows, to
point toward the flacr and touch the
wall again, if possible, Stopwhen you
feel a stretchor slight discomfort.

5. Hold position for 10-30 seconds.

6. Alternate pointingabove head,
then toward hips.

7. Repeatatleast3-5times.

This exercise to stretch your shoulder muscles will help
improve your posture.

1. Stand facingawall slightly farther
than arm’s length from the wall, feet
shoulder-width apart.

2. Leanyourbody forward and putyour
palms flat against the wall at shoulder
height and shoulder-width apart.

Keepingyour back straight, slowly walk
your hands up the wall untilyour arms
areaboveyour head.

4. Hold your arms overhead for about
10-30 seconds.

$. slowly walkyour hands back down.
6. Repeatatleast3-5times.

2 As you progress, the goal Is to
m F reach higher.

T

W

This exercise increases the flexibility of your arms, chest, and
shoulders, and will help you reach Items on the upper shelves of
your closet or kitchen cabinet.
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This exercise, which stretches the chest muscles, is also is good

for yowr posture.

Enest

1. Youcando this stretch while standing
orsitting in a sturdy, armless chair.

2. Keepyourfeetflat on the floor,
shoulder-width apart.

3. Holdarmstoyour sides at shoulder
height, with palms facing forward.

4. slowly moveyourarms back, while
squeezing your shoulderblades

together. Stop whenyou feel a stretch
or slight discomfort.

5. Hold the position for10-30 seconds.
6. Repeatatleast3-5times.

Upper EaeEk

1. Sitinasturdy, armless chair with your
feet flaton the floor, shoulder-width
apart.

Hold arms in front of you at shoulder
height with palms facing outward.

3. Relaxyour shoulders, keep your upper
body still, and reach forward withyour
hands. Stop whenyou feel a stretchor
slight discomfort.

4. Hold position for10-30 seconds.
S. Sitbackup.
6. Repeatatleast3-5times.

2,

| AS you progress, cross your arms
i
] and interface fingers.,

——

This exercise Is good for your shoulders and upper-back muscles.
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This exerdise stretches your ankle muscles. You can stretch both
ankles at once or one at a time.

77

ANKIE]

1. Sitsecurely toward theedgeofa
sturdy, armless chair.

2. stretchyourlegsoutin front of yot

3. withyour heels on the floor; bendyour
ankles to point toes toward you.

4. Hold theposition for 10-30 seconds.

S. Bend ankles to point toes away from
youand hold for 10-30 seconds.

6. Repeatat]east3-5times.

Here’s another exercise that stretches your thigh muscles.
1f you’ve had hip or back surgery, talk with your doctor before
trying this stretch.

ihigh
Standing

1. Stand behind a sturdy chair with
your feet shoulder-width apartand
your knees straight, hut not focked.

2. Hold onto the chair for balance
withyour right hand.

3. Bendyourleftlegbackand grabyour
foot inyourleft hand. Keep your
knee pointed to the floor. Ifyou can’t
grab your ankle, Ioop a resistance
band, belt, or towel around your foot
and hold bath ends.

4, Gently pull your feg until you feel
astretchinyour thigh.

5. Hold position for 10-30 seconds.
6. Repeatatleast3-Stimes.

7. Repeatatleast3-5timeswith
yourrightleg.



Because many people have tight calf muscles, it's important
@B to stretch them.

1. Stand facing awall slightly farther
thanarm’s length from the wall, feet
shoulder-width apart.

2. Putyourpalms flat against the wall
atshoulder height and shoulder-width
apart.

Step forward with right leg and bend
right knee. Keeping bath feet flat on the
floor, bend left knee slightly until you
feel astretch in your left calf muscle.

It shouldn't feef uncomfortable. 1fyou
don’t feel a stretch, bendyour right
knee untilyou do.

4. Hold position for 10-30 seconds, and
then return to starting position.

5. Repeatwithleftleg.

6. Continuealternating legs foratleast
3-5times on each leg.

|
I
',

3.




Week 1

Appendix F

Supplemental Home Exercises and Checklist

11/1/10

11/2/10

11/3/10

11/4/10

11/5/10

11/6/10

11/7/10

Exercises

Upper Body
Strengthening

Wrist Curl

Overhead Arm Raise

Front Arm Raise

Arm Curl

Lower Body
Strengthening

Back Leg Raise

Side Leg Raise

Leg Straightening

Toe Stand

Balance Exercises

Stand on 1 Foot

Flexibility Exercises

Shoulder

Upper Body

Chest

Upper Back

Ankle

Thigh Standing

Calf

6L



Week 2

11/8/10

11/9/10

11/10/10

11/11/10

11/12/10

11/13/10

11/14/10

Exercises

Upper Body
Strengthening

Side Arm Raise

Wall Push Up

Elbow Extension

Chair Dip

Lower Body
Strengthening

Side Leg Raise

Knee Curl

Leg Straightening

Toe Stand

Balance Exercises

Stand on 1 Foot

Flexibility Exercises

Shoulder

Upper Body

Chest

Upper Back

Ankle

Thigh Standing

Calf

08



Week 3

11/15/10

11/16/10

11/17/10

11/18/10

11/19/10

11/20/10

11/21/10

Exercises

Upper Body
Strengthening

Overhead Arm Raise

Front Arm Raise

Arm Curl

Chair Dip

Lower Body
Strengthening

Back Leg Raise

Side Leg Raise

Knee Curl

Chair Stand

Balance Exercises

Stand on 1 Foot

Flexibility
Exercises

Shoulder

Upper Body

Chest

Upper Back

Ankle

Thigh Standing

Calf

18
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Appendix G

Matter of Balance Exercises

A MATTER OF BalAWCE f SESSION 3
HaNDOUT 3.2

EXERCISe ano Fatl PREVENTION
A MATTER OF BaLaNNCE EXERCISES
{rG 1 oF 12}

This exercise prepares
the mird and Gooy for
exerclse.

The Good Morﬁmg
Stretch and Shoulder
Rolls improve the renge
of motion of the
shoufders and Lpper
back and thoy are an
excalfent way to refieve
mitscle tension.,

WarRM-UP EXERCISES

Beep Breathing

Plage your hands on stomach and
take a deep breath in, filling your
diaphragm. Feel your hands moye
ot ag you folly breath. Exliale and
[eed hands your hands return.

Coaching Tip: 5itin 8 sturdy,
camfortable chaly. Brieative dvenfi,
Encourage participant to breathe
normaily throughout the exercise.

Start with 3 1o § repetitions for each of the warni-up
exercises. Increase 0 8 1o 12 repetitions, as appropriate.

Good Morning Stretch

Stretch your arms wide, Take 1 deep breath and exhale,
stretch some more, add a gentle tumn to the lelt and then to
thi right, Move slowly and breaths deeply.

Shoulder Rolls

Roll your shoulders forward,
making small circles for a connt of
5. Then roll your shaulders ta the
back {or a eount of 5.

One set is 10 counts,

Coppeight Yoy 1993

4 Muitee nf Bolamee Wolupizer Lay Leader Mode), MaineHealiy's Pareershiys foe Healihy Aging,

Used sand afapted by penmsesion of Bostus University.
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& MXTTER OF SﬂmrdCE J 8Es%on 3
HanDouT 3.2

EXERCISE AND FALL PREVENTION
A MATTER OF BALANCE EXERCISES
{rG 2 OF 12)

Diagonal Arm Press Across the Body

Starling with your left arm, press to the right, away from
and acrass your body. Alternate your right and left ani,
Repeat 5 to 10 times.

Pause, take 2 oy 3 deep breaths.

Coaching TT'IJ‘.'. Tz Is a goog ime to check-in with each
participant with eye cantact and conversation.

Foot Circles

Sicwith both feei on floon Raisc
one [eot and gently circle {rotate)
your foot in a clockwise diveciion 5
times. Change direclion and repeal.

Switch to the olher foot and repeat,
Coppright Vit

Seated Knee Ralses (Seated Marching)

Lift your left knee and then lower it. Lift vour right knce

and fower it, as ifyou were marching,
Repeal 5 10 10 limes.

Coaching Tip: Emcourage 8 (:%
corrtfortable range of motion. Mora i
mclion is not afways belter. For
indivicluals with joint replacement
or sxperiencing Mpfback pain,
gacowrage tham to bifow thairs
physician/therapists’
recommendatiohs.

Cugpright VEI 1993

This exareisa wartrs the
body and gan improve
your dpper Innly range
of motion, averalf
bafance and physical
endurance.

The ankle is ana of the
mosk mportent
*batance” joints, The

ankie joint “respands” to

changas fer ferrain and
“reports”™ bo the brain
and other muscles
infarmation necassary
for edjustment and
safely. Ankle rofls may
improva range of mation
and balance.

Seated Kiee Raises
impraves hip stability
and range of motion.
May help physical
andurance,

A Mnrier of Balanes Vilsicor Lay Louder Mol FainaTTealths Pastnershsip S Healdhy aging.

Used sl adaptad By peermission of Boaston Tnjversizy,
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A Mm'm OF BALANCE f SESSION 3 i EXERCISE ARD FALL PREVENTION
FANDOUT 3.2 A MATTER OF BALANCE EXERCISES
(ra 3 OF12)

This exarcise improves
the range of motion In

the shobfders and dack.

It may also Imipeave
physical endurance,

This exercise improves
the range of mation jn

the shoulders and back.

It may also Improve
physical erdurance.

Pause, take 2 or 3 deep breaths.

STRENGTH AND BALANCE EXERCISES

Diagonal Arm Press Acress the Body and
Toward the Floor

Starting with your lelt arm, press to the'right, toward the

floor and across your body, Alternate your right and {eft
arm.

_Repeat 5 to 10 times. Add a setas paticipants gat stronger.

. Diagonal Arm Press Across the Body and

Slightly Overhead
Starling with your lelt arm, press.ta the right, toward the

_eciling and across your body, Alternate yonr right and lefi

Reépeat 3 to 10 times. Add a set as pariicipants get stronger.

Coaching Tip: Strength and batance exercises are diverse
apd are somelimes paced and riythmic or very sfow and
controfled, Coaches showld demonstrale esch exercise
according fo the plan. A movements should be controffed,

and in a full range of molion. Suggestions regarding pace,
range of mollon and repetitions should be mad'e atording
to an individuals abiilly.

o

Mdaunr af Balanze Voluitteer Lay Leader Model, MaingHeakh's Patnerstip for Hesfihy Agog.

WUsed and sdapted by pesmigsion of Boston Unbverity.



A MATTER OF BALAMCE / SESSION 3

EXERCISE AND FALlL PREVENTION

H'A NEJQUT 3.2 A MATTER OF BALANCE EXERCISES

{rc 4 DF 12)

Rowing Exercise

With both arms steaight out in front of your body, pull
arms in, as if you are rowing a boat. Try {o pinch your
shoulder blades together as you row.

Repeal cycle 5 to 10 limes. Add & set as appropriate.

.

Seated Leg Extensions
Slowly siraighlen your =1
left leg and then return {g
vour 1eft leg to the floor. Lé \L
. .
Slowly straighten your |
right leg and then return

your right kg tp the
{loor .

Cameight VIJI #9553

LAlerma [;}ﬂjld repeat 5 to 10 times.
Add a set as participants get sironger,

Cuaching Tig: Participants can do Hhis éxseeise with the toe
pointedor fixed toward the celiing. The strateh felt in the
calf muscle will vary depending on the position of the foal,

Seated Kneeg Raises

{Not Alternating)

First, Tift your lefi knce and then
fower it. Repeat 5 to 10 times,

Second, 1ift your right knes an
then fower it Repeat 5-10 times. .
' Copyriphir VHI 1993

Thig exercise i n;pmves
torso, hip and ugper leg
strengti

e

A daer of Balants Yotuntoor Lay Evador Model, MuineHexlih's Paieiship for Fealthy Sping.

Used and sdapied by peanigsion uf Bosten Usiversity
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A MATTER OF Bakance f SEssion 3 EXERCISE AND FALL PRE;;ENHQN
HanpouT 3.2 A MATTER OF BALANCE EXERCISES

{PG 5 OF 12}

This exercise improves
fherlance and leg
strengll.

This exercise Improves
brajance and physical
endurance,

i,

Take a deep breath and stand up.

Coaching Tip: When tronsitfordng from seated to standing or
standing Lo seated encourage a sfow sngd contreolfed
maverneant to svodd dizziness, Always have a chale or stundy
table gvaifable for support, .

Encaurzge the followdng: ,

~  Keep your head up and eyes open,

« Maintain an upright posture.

s Breathe normally and do sach exerclse to your owe
atfilop,

Toe Stands {Heel Raises)

Stand behind your chair Use the
chair for support. Place your feet
about shoulder width aparl amd Tift

- up your heels, rising up on lo your

Repeat 5-10 times. Add asctar
practice an one foou, if appropriate.

ioes. Pause, then relurn vour heels ﬁ
io the floor. )
')
. i

Alternating Steps Coppright FHI J093
{Marching In Place)

Start inarghing, alermnaling steps al 4 g’?
slow lo moderate pace, Continue for
1510 30 sceonds.

Increase duration or add a'set ag :
apprapriate. . ? -

Cepyright VHI 1993

& Mntier of Balares Voluntoar Lay Leader haiel, Bains] lealihs Perirership fie Nesdiliy Aging.

Vsexg ac) andapicd by permissian of Bustoa Linfvessiiy,



A MATTER OF BaLance J SESSion 3 EXERCISE AND FALL PREVENTION
H ANbQUT 3.2 A MATTER OF BaLANCE EXERCISES
{re G oF 12}

Side Stepping

Step your lel foot to the lell, then step your right foot to
mitch your left faot.

Step your right Toot back to the right, then step your left
{ont to mateh your right foot. Centinue for I5 (o 30

secomdls.

(Lift together, right topether, left together, right
together...}.

Increase duration or add a set as approprate.

The Bax Step (Walts) - ~ -

Right foot Torward, then Teet
topether,

Left foot to side, then feat
togather.

Lef faot back, (hen feet ‘ -
logether.

Right foot right, then feet together,

Repeat cyele 316 § times, lncrease as appropriate,

Pause. Take 2 or 3 deep breaths.

Copching Tip: Check-in. Participants may be experiencing
faligue i this paint, Continue if appropriate or sit down
and vantinue with the seated exerdses. Aways encourage
pacifcipants to exercise aoconding to thelr own ability.

A

This exarcise Improves
belarce, coordination
and physical endurancea,

S Matver of Baluee Yolurtoz Lay Lefer Modsd, MaineEualths Pastnership for Tieslthy Agmg.

Used aod nluptat Ty permission ol Brsion University,
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A MATTER OF BALANCE [ SESSION 3 EXERCISE AND FALL PREVENTION
HHN DOUT 3.2 A MATTER OF BALANCE EXERCISES
. {re 7 OF 12)

Fach of the higfleg
exarcise Impres
strangth, range of
motion and balancs,

Standing Hip Extension

Stand behind a chair or sturdy table, slide vour oot back,
sliding from heel to toe, fnishing with leg back and toe
peined, touching the ground.

Coaching Tip: Encovrage participants fo keep thelr toe on
the feor, their hesd up, eyes fonvard and bady upright.

Repeat 5 to 10 times with cach leg,

Leq Lift to the Side

Lift tell log out to the side, panse, bring it back to mid-line.
Touch your left heeal to your righ! toe.

Repeat 5 to 10 times,

Lift right leg out to the side, pause, bring it back ta mid-
ling, Tonch youe right heel to your left toe.

Repeal 5ty 10 times,

Coaching Tip: Encourage parficipants ta keap their toe on
the foor, thajr hegsd wp, eves forveard and bady uprighik.

'
=

Coaching Tip: Encourage & comfortable range of motian,
More mation is ot always better, Encourage Individuals
With Joint replacement or experiencimg hip/back paln fo
folfow Lheir physician/therapist’s recommenadations,

A Matter of Balange Walumcer Lay Leader hadel, Mainallsolti's Prticoship for Healthy Aging,.

Lized and adapted lor parmissicn of Haston Umverdly,



A MATTER OF BALANCE / SESSION 3 EXERCISE AND FaLl PREVENTION
HanNbOUT 3.2 A MATTER OF BALANCE EXERCISES
(PGB orl2)

Take 2 or 3 deep breaths. Transition
slowly to yoeur seat.

Wrist Rise & Fall This oxerciss may
' improve dexterlty,

coprdination and range

Place your arms on the
of motion.

atnwast of the chair. Gently T, ’AL

let your hand hang off the -
edgs of the armrest. /‘Ql?@j A
(Use tabletop if anmrests are -~ o

not avajlable), /;/----

Slowly bend the back of your ﬂ
hand, [ift your fingers up

toward the ceiling. Then

gently lower your hand.

Copprlple VHI T993
Repeat 5 limes, increasc as appropriate,
Finger Spread

Spread {ingors of

both hands far apart, {

keeping lingers ‘

straight, Then relax W w
hands and fingers )

into a geatle fist. Copyeight VI 1997

Repeal 5 {imes, increase as approprisie, -

# aner of Balonee Welunizer Lay Leades Madcl, Maicellealths Pattearstiip for Henlihy Azing.,
Hsed e ndnpeed by poanssion of Toston Lsiversiy,
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& MATFER OF BRLANCE f SESSION 3 EXERCISE AND FALL PREVENTION
M A MATTER OF BALANCE EXERCISES
HaNDOUT 3.2 (v 9 o 12)

Thig exarcize helps

chestiback faxibility and
torse range af matien. It
iz very gnad for posture.

Wrist Rotation

Spread fingrers of both hands far apart (like the finger
spread.} Then, rotate your hand, palm up, palin down.

Repeat 5 times, increase as appropriale,

Touch Elbaws Stretch (front and back)

Stretelr Frond: Placs
your fingerlips on your
shoulder, Raise
elbows to shoulder
level. Gently move
vonir elbonys together
{towand your hody's
mrid-line Try Lo get Cappright Vil 1993
them as close as possible, while sl

vemaining comfortable. Hold for 3-5 seconds.

Arm Chair Push

Put hands on arms of chair and push

hidy up out of chair, partially -f:.-iﬂ P
standing. ) "
Q’LLQF\*LFI‘ "J *,
Repeat 3-5 times. at warlh o
R e
ol
— Capyrighy P 1993

Before returning ¥o a standing position,
take two or three deep hreaths.

# Marter of Dalsnce Walame:r Eay Lacder Fudel, Mamckendh's Prrinerstip for HeaTtbyed pung

Uised wmd adaptenl by pormission of Hasson University,




A MATTER OF BaLwncE / BESSION 3 EXERCISE AND FALL PREVENTION
HAN bOUT 3.2 A MATTER OF BALANCE EXERCISES
{rG 10 OF 12)

S5TAND UP

Hip Circles

With your hands on hips, make
gircles with hips without moving
shoulders, Pretend that you are
deing the hula dance or playing
with a Inda-hoop loy.

Do this each direction for 10-15
seconds.

Repeat the cycla 2 times.

Coaching Tip: This is a good |
gxarcise to provide verbal cues
to sure effective technigue.
Encovrage participants o gircle o
threir Wi wikhaul moving thelr Copyright VHT 193
shoulders. IF the showulders move, ftls a

sign of imited hip flexibility,

Standing Foot Circles

Using the elair for support, stand with both feet on the

floor, gently raise one heel slightly off the floor, The ankle joint s very

maintaining contacl with the floor and your toz. important for balance.
Ankle rafls imprave
Circle vour heel clockwise. range of motion and
. may improve the ability
Repeat 5 times. to adfust tu changes in
. terraln, -

Cirele fiot counter clockwise,

Repeat 5 tines.

A Mattur o Balarce Yolenteer Eay Leader bodel, MaineHralth™s Pactnenbip for Halily Azing.
Used and akipled By penmissiog of Bosion Univemity.



A MA:TTEB OF BAaLANCE / SESSI0ON 3
HanDoOuT 3.2

EXERCISE AND FALL PREVENTION
A WMATTER OF BalLabCE EXERCISES

{Pa 11 oF 12)

Hewt cordf Rexibility is &
gtrong indicatar of over
all batanca ability and
range af motion.

Coaching Thy: This Is an
exercise hat can be
done anywhars, at
anytime, it is & good
exercize for the range of
mtion f1the neck and
refeasing tension.

Heeal Cord Stretch

Stand about an arm's
length away from the
chaiy, With right Tool in
front of left, lsan forward
keeping lefi heel fiat on
the {floor.

Hold [ ip 15 seconds.
Counting out loud.

Repeat with opposite Toot

. in front.

Reperat cyole 2 tines.

Capyright VI 193

Before returning to your seat,
take two or three deep breaths,

CoorL-DownN

Ear to Shoulder

Bring left car to left shoulder and hold for 10 scconds.

Repeat io the right.

Repeat cyole 3 limes.

A Mnucmf Palance Yoluterr Lay Eoeder Mude], MauseHealdv's f‘mm;slup foe Healthy Aging,

Used and adap ad by permizsion of Baston Uyt
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