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ABSTRACT

Background: Whole-body vibration (WBV) may be an effective means of improving body composition and
physical functioning in older adults, and the benefits may be comparable to traditional exercise modalities.
The aim of this study was to test the effects of WBV on older adults’ balance and mood state.

Materials and Methods: Thirty-one participants (5 male, M age= 89.8 +8.8, and 26 female, M age =
74.5+8.1) were randomly assigned to WBV or a community-based exercise program (CBEP). The
intervention lasted 6 months, with participants doing WBV 10-15 min, 5 d/wk or CBEP 50 min, 2 d/wk.
The Sensory Organization Test (SOT) was used to assess overall balance. SOT data were collected using
the NeuroCom (Clackamas, OR), which assesses three sensory systems associated with postural control:
somatosensory, visual, and vestibular. Total mood disturbance (TMD) was assessed over the previous 6
months using the Profile of Mood States (POMS). Data were collected pre- post-intervention.

Results: Controlling for age and gender, a 2 (group) x 2 (time) repeated measures MANCOVA revealed no
group, time, or group x time interaction effects (all p>.05); however, the proportion of variance accounted
for by the group x time interaction was 14%, which is moderate. Delta values for the WBV and CBEP for
SOT were +2.00 and +5.31, respectively; and for TMD +5.66 and -0.19, respectively.

Conclusion: No between or within group differences suggest that 6-months of WBV or CBEP produce
similar results among older adults. The restrictive sample size and relatively low statistical power limit the

finding’s generalizability.
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INTRODUCTION

mong adults 65 years of age and

older, falls are the leading cause of
accidental death and nonfatal injury’.
Approximately one-third of community-
dwelling adults over 65 fall each year,
with approximately 50% experiencing
multiple falls. For those over 80, the fall
rate increases to approximately 40-50%?>.
However, falls are not an inevitable part
of aging, and exercise plays a role in
preventing falls®*. For example, in
randomized clinical trials, significant and
meaningful reductions in fall rates have
been reported following exercise
interventions”.
Exercise programs aimed at improving
muscle strength and/or power are the
most common interventions aimed at
decreasing falls and fall risk®. However,
the causal relationship between muscle
function and balance is weak®. Moreover,
limitations to

there are important

designing and implementing such

programs among older adults (e.g.,

noncompliance with training, inability to
perform certain exercises, increased risk
of injury). Recently the benefits of
(WBV) for

performance

whole-body  vibration

improving  functional
among older adults have been
documented”® and this may serve as a
more tolerable and potentially beneficial
alternative to  resistance training
programs. Furthermore, when WBYV is
supplemented with resistance training
exercises (e.g., Thera-bands, Akron,
OH), the benefits of WBV may be
especially pronounced®.

WBV activates muscles via the reflexes'.
While the efficacy of WBV remains
unclear due to a variety of
methodological limitations, some studies
do demonstrate its Dbenefits for
improving balance, body composition,
bone density, functional mobility, and

21L12 - However,

performance
WBV has any

psychological benefits remains to be

muscle

whether positive
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seen, with a recent case-study suggesting
that it was a useful therapeutic modality
for reducing a 70 year old male’s
subjective expression foot  pain
associated with diabetic peripheral
neuropathy®. To the contrary, it did not
attenuate mental stress, life satisfaction,
or sleep disturbances among 40-49 year
olds wundergoing a low-back pain
reduction program®>.

The aim of this study was to compare the
effects of 6-months of WBV training to
an existing community-based group
exercise program (CBEP) on older adults’
balance and mood. It was hypothesized
that 6-months of WBV training would
positively influence older adults’ balance
and mood, and that there would be
different effects on older adults’ balance
and mood between those undergoing
WBYV and CBEP.

Methodology

Design and participants. This was a
randomized, community-based, clinical
trial conducted over 6-months. Thirty-
one people volunteered to participate (5
male, M age= 89.8 +8.8, and 26 female,
M age = 74.5+8.1) and they were
randomly assigned to WBV (n=15) or
CBEP (n=16). The WBV group received
15 minutes of vibration, 5 days/week for
6 months on a TurboSonic® Deluxe
WBV platform (Irvine, CA) while

performing supervised lower-limb Thera-
band exercises. Participants in the
exercise class met 2 days/week for 50
minutes per session for 6 months. An
American College of Sports Medicine
certified instructor taught the CBEP. The
intent of the CBEP was to improve the
flexibility, strength,

balance, and overall fitness levels. No

participants’

specialized equipment was used in the
CBEP.

Measures and Procedures. Balance
testing was conducted on the Neurocom-
7 Smart Balance Master (Clackamas, OR)
using the Sensory Organization Test
(SOT) protocol. Visual, somatosensory,
and vestibular stimuli were manipulated
in the six conditions of the test, each of
which had three 20-second trials. In
condition one, the control condition, all
sensory information was available for
use. In condition two, the participant’s
eyes were closed. In condition three the
participant watched the visual scene,
which moved in conjunction with the
participant’s postural sway, providing
visual/vestibular conflict and making
visual information unreliable. In
conditions four, five, and six, the visual
manipulations of conditions one, two,
and three, respectively, were repeated,
but the force plate pitched in
conjunction with the participant’s

postural sway. The  participant’s
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equilibrium score, which is the average
of the scores from the three sensory
systems together, reflects their overall
balance.

The Profile of Mood States (POMS) was
used to assess total mood disturbance
(TMD). The POMS is a widely used
measure of mood state and mood
change'®. It assesses six mood states:
tension-anxiety,  depression-dejection,
anger-hostility, vigor-activity, fatigue-
inertia, and confusion-bewilderment.
The measure has good internal
consistency(a = .84 to .95) and adequate
test-retest reliability (r = .65-74)". On
the measure, participants responded to
65 different adjectives representing the
six  higher-ordered mood  states.
Respondents assessed each adjective on
the basis of how they felt over the
previous 6-months using a 5-point Likert
scale where 0 is “not at all,” 1 is “a
little,”2 is “moderately,” 3 is “quite a
bit,” and 4 is “extremely.” A TMD score
was calculated by summing all of the raw
scores, with some values reverse scored
(i.e., high vigor scores reflected a good
mood or emotion and low scores in the
other factors also reflected this.). Thus,
scores could range from a low of -32 to a
high of 228 on the measure.

The experimental protocol and study

procedures, including the manner in

which informed consent was obtained
from the participants and all necessary
exercise clearances, was approved by the
authors’ Institutional Review Board.
Moreover, all study personnel completed
the National Institutes of Health
research ethics online certification
program prior to their involvement in
the study.

Analysis. Data were collected pre- and
post-intervention. Given the age and
gender distribution of the participants,
and in an effort to increase statistical
power, age and gender served as
covariates in the main analysis, which
consisted of a 2 (group) x 2 (time)
repeated measures multivariate analysis
of covariance (MANCOVA). Data were
analyzed using the Statistical Package for
the Social Sciences (SPSS) version 16.0.

Results

The internal consistency for POMS was o
= 091 and a = 0.92 for pre- post-
intervention, respectively. There was no
group, time, or interaction effect
within the MANCOVA.
Specifically the group effect was Wilk’s
Lambda = 0.91, F (2, 26) = 1.23, p
>0.05, n2 = 0.09; the time effect was
Wilk’s Lambda = 0.99, F(2, 26) = 0.10, p
>0.05, n* = 0.01; and the group by time

observed
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interaction was Wilk’s Lambda = 0.86, F
(2, 26) = 2.19, p >0.05, n* = 0.14.
Although none of the main or interaction
effects were significant, the proportion
of variance accounted for in the group
by time interaction was 14%, which is
moderate. The Delta values for the WBV
and CBEP for balance were +2.00 and
+5.31, respectively; and for mood +5.66
and -0.19, respectively.

Discussion

This study compared the effects of 6-
months of WBV training to an existing
CBEP on community-dwelling older
adults’ balance and mood. No significant
differences between the two training
protocols was found; however, 14% of
the group by time interaction effect was
accounted for, suggesting a moderate
effect in favor of the CBEP group over
the WBV group for balance and mood.
which

differential effects in the opposite

The apriori hypotheses in

direction were expected was not
supported. Given the limited sample size
and large standard deviations observed
on the mood variable in particular, the
statistical power in this study was low
and, therefore, the results should be
interpreted with caution.

In this study two exercise training
protocols were compared, with the WBV

protocol being the experimental protocol

and the CBEP being the standardized
protocol. The WBV protocol was more of
an individualized training program
occurring 5 days per week, for 15
minutes per session (i.e., 75 minutes per
week total). The CBEP was an existing
community-based program that was
group-based and it occurred 2 days per
week for 50 minutes per session (i.e.,
100 minutes per week total). Given the
differences in type, frequency, and
duration of training, it is difficult to
attribute the findings of this study
exclusively to the exercise training
protocols being compared. Future
studies should strive to equate these to a
greater degree, though this may be
difficult in real-world terms. That is, it
may be cost prohibitive and
contraindicated to use the vibration
platform in an identical manner as the
CBEP protocol. Specifically, there were
only two WBV units available for use in
this study, which necessitated that this
phase of the intervention be delivered in
more of an individualized format versus
the group format of the CBEP. Group
exercise classes allow people to exercise
together, which may increase social
support and social cohesion. In addition,
instructor  characteristics such as
knowledge, skill, and leadership style,
influence

may also participant

satisfaction and psychological response
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to the intervention'®. Lastly, it may be
contraindicated to engage in WBV for
durations longer than those employed in
the present study. Such real-world
challenges will need to be addressed in
future research so as to improve the
quality of science seeking to test the
efficacy of WBV.

Although it is unclear precisely how
WBYV influences balance in comparison
to CEPB, previous studies have reported
the effects of WBV on performance
among elders to be as effective, if not
more so, than other types of
intervention. For example, Bruyere and
colleagues'’ compared the effect of WBV
plus physical therapy (n=22) to physical
therapy only (n=20) on balance and
health-related quality of life among 44
elders living in a nursing home.
Compared to the physical therapy only
group, those receiving the six-week WBV
intervention with physical therapy had a
greater increase in their overall balance,
as well as health-related quality of life.
Another study showed that 24 weeks of
WBV was as effective as resistance
training on increasing knee strength
among older women'®. In their review,
Rehn and colleagues'® concluded that
there is strong to moderate evidence that
long-term WBV exercise can have

positive effect on leg muscular

performance, including balance
performance. The effect of short-term
WBV remains inconclusive. Moreover, as
more studies focus on the physical
effects of WBV, few studies have
examined the psychological effects of
WBV. 1t is clear that regular exercise has
positive psychological effect such as
mood?®®.  The

psychological effects obtained from

improving positive
regular exercise also promote long-term
physical activity participation. Hence,
exploring the psychological effects of
WBV is necessary, as it may influence
long-term WBYV participation.

In conclusion, our study addresses the
short-term effect of WBV, differences
between WBV and CBEP in conjunction
with supplemental resistance training
exercises, as well as the psychological
effect of WBV. Notably, we did not
observe any between or within group
differences suggesting that 6-months of
WBV, at least within our set of
observations, was equally as effective as
was the CBEP on community-dwelling

older adults’ balance and mood.
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ANNEX
Table 1. Pre and post M+SD SOT and TMD scores for WBV and CBEP groups

WBYV (n=15) CBEP (n=16)

Age 76.13+8.76 74.69 = 8.09

Gender 2/13 3/13
(men/women)
Pre Post Pre Post
SOT 70.87+14.35 | 72.87+13.4 | 71.56+9.17 76.88+7.79
2

TMD -3.13+16.54 | 2.53+24.68 | 6.94+17.49 6.75+21.88

78

76

74

72 Pre
'_
8 M Post

68 ——

66
WBV CBEP

Figure 1. Changes in the sensory organization test (SOT; balance) from pre- to post-
intervention for the WBV and CBEP groups
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Figure 2. Changes in total mood disturbance (TMD) scores from pre- to post-
intervention for the WBV and CBEP groups
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