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2. Any injury or existing inflammation

3. Recent fracture

4. Recent joint implant

5. Recent surgery

6. Having a rheumatic episode

7. Having a tumor of any sort
linstrumentation

The OSFLOW counterclockwise oscillation vibration platform was used for the

intervention in this study. The platform frequency is adjustable, but can be set
anywhere between 8 to 12 Hz by the manufacturer. For the purposes of this study, both
machines used were calibrated to 10 Hz over the five-week course of the study. The
dimensions of the platform are 31.5 inches in length, 15.75 inches in width, and 7.09
inches in height. The total weight of the platform is 29.99 pounds. The amplitude of the

OSFLOW is set to 1-2 mm.*

Figure 1. Vibration Platform Dimensions. Adapted from OSFLOW.!
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Figure 2. OSFLOW Vibration Platform. Adapted from OSFLOW.*

The SWAY Medical Balance phone application was used to collect data on the
subject’s balance and postural sway. This App is an FDA approved medical device that is
intended to assess postural sway as an indicator of balance. It is considered to be
reliable with test-retest reliability (ICC(3,1) = 0.76; SEM = 5.39).® Research also indicates
that it is highly comparable to the Balance Error Scoring System (BESS).?® The CDC4
protocol was used for this research, as it was determined to be the most relevant to the
study being conducted with the geriatric population than the other protocols that were

available. The CDC4 protocol is exclusionary of reaction time, as the others are not.

Figure 3. SWAY Medical Balance App. Adapted from SWAY Medical.?’
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The Activities-Specific Balance Confidence Scale (ABC Scale) was used as a
subjective measure of confidence for the community dwelling adult in performing
various ambulatory activities without falling or a sense of unsteadiness. It is a 16
question, paper survey. A score of less than 67% is indicative of that subject being
considered a fall risk. The test has excellent test-retest reliability in the elderly
population (r =0.92, p < 0.001), as well as excellent internal consistency for community
dwelling older adults (Cronbach’s alpha = 0.96).*°

The Folstein Mini-Mental State Examination was used as a brief screening tool to
provide a quantitative assessment of cognitive impairment. This assessment consists of
11 questions or tasks, grouped into 7 cognitive domains: orientation to time, orientation
to place, registration of three words, attention and calculation, recall of three words,
language, and visual construction.?® Scoring a minimum of 24 out of the 30 possible
points indicates that there is no level of impairment in cognition. All participants in this
studied scored at least a 24. The Mini-Mental was used in order to ensure that the
potential participants fully understood the potential risks that were involved with
signing up for this study. It was also used by the researchers to ensure that the subjects
that committed to participate were fully aware of the large time commitment that was
involved to decrease odds of subject drop out.

Procedure

Potential participants attended an information session the day before the first

intervention session was implemented. The Informed Consent form was gone over in

detail at this time. Confirmed participants were then administered a Mini Mental



THE EFFECTS OF A COUNTER-CLOCKWISE OSCILLATION VIBRATION PLATFORM 18

Evaluation, as well as given a Recent Health Survey to determine if they were fit both
physically and mentally to participate. Potential participants needed a minimum of
24/30 to be considered eligible. Confirmed participants were then required to fill out an
initial ABC Balance Confidence Scale for their baseline measurement.

The study lasted a time period of five weeks. Each participant was asked to
attend four sessions a week for the five-week time period. The researchers were
present six days a week, for a time period of three hours each day. Participants were
able to attend any time during the allocated time block. A schedule of the times for the
following week was provided at the end of each week. A weekly sign in sheet was set up
at the front desk so that participants and researchers could keep track of the number of
sessions attended for the week. Each participant was allocated a three session grace
period for the entirety of the research process. If they missed more than three sessions,
they were removed from the study.

On the first day, participants underwent an initial balance evaluation using the
SWAY Medical Balance Application. All participants were asked to remove their shoes
prior to the testing of their balance. The researchers measured the postural sway of

each participant in each of the following seven positions:

=

. Feet together

2. Semi tandem with right foot leading
3. Tandem with right foot leading

4. Single leg stance on left leg

5. Semi tandem with left foot leading
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6. Tandem with left foot leading

7. Single leg stance on right leg
A gait belt was placed on each participant during the initial balance evaluation for
safety, as well as to determine those that were at a greater fall risk.

After the preliminary SWAY data had been collected, each participant was able
to complete the five-week protocol. Each session that was attended, participants were
asked if they had consumed any alcohol, as well as if they were experiencing any
abnormal signs and symptoms. Once cleared, participants were asked to remove their
shoes and partake in the intervention. The participants stepped onto the vibration
platform, and the platform was turned on for five minutes. Each participant was
instructed on how to appropriately position him or herself on the platform throughout
the time period (feet shoulder width apart, chin up, and relaxed posture). The
researchers were stand-by assist for the entirety of the intervention for each session
within one foot proximity. For those who were deemed a fall risk by the researchers, a
gait belt was used every session. Participants were considered a fall risk if they had
lower than a 70 overall score on the SWAY pre-intervention, or lower than 67% on the
ABC Scale, which is the cut-off score for fallers and non-fallers.® After the five minute
time period was up, the participants were asked to stand on the platform for an
additional minute to ensure their safety. Participants were able to leave after they were
deemed safe to ambulate again.

After the five-week protocol was concluded, each participant selected a time slot

to complete his or her final session. This included their final 5-minute intervention on
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the vibration platform, filling out a new ABC Balance Confidence Scale, and a final
measurement of their balance using the SWAY Medical Balance Application. The same
seven positions were tested, as stated above.

The Cypress Cove Health Center location was used for all data collection and
interventions. It was used for participant accessibility and to ensure that sufficient
participants were maintained throughout the research.

RESULTS

This study investigated the following research question: Does a counter-
clockwise oscillating vibration platform have positive effects on balance in the elderly
population? Of over 50 potential participants who expressed interest in being a part of
the study at the Cypress Cove Health Fair, a total of 43 individuals returned to fill out the
required forms for the study. These 43 people each filled out a Health History form,
ABC Scale, and completed the Folstein Mini-Mental examination. Thus, a total of 43
participants were recruited at the beginning of the study. Of these 43, a total of 34
participants completed the entire protocol and were eligible to be re-tested using ABC
Scale and Sway Balance app. The 9 people who were ineligible to be re-tested either did
not complete the protocol in its entirety or had to drop out of the study for various
reasons. Reasons for these 9 not meeting the inclusion criteria are as follows: one
person sustained a fall and an injury which prevented them from returning, two people
dropped out of the study after reporting that they could not make the time
commitment, and 6 people did not meet the required total number of sessions to

qualify for re-testing. A total of 34 participants completed the study through the entire
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five-week protocol after dropout. The group included 17 males and 17 females. The
average age of the participants was 80 + 7.57 years, with the youngest at 66, and the
oldest at 96 years old.

The difference between pre-test and post-test scores was calculated for both the
Activities Specific Balance Confidence Scale and the results of the SWAY balance
application test. The statistics were analyzed by the IBM SPSS version 20 software.
Descriptive statistics were used to provide information about the relevance and
significance of the change in scores before and after the introduction of the five week
protocol. To provide the most accurate and complete picture of the data collected a
Paired T-Test was used to determine the significance of the change in balance
confidence as well as the actual balance measure calculated by SWAY.

Using the Paired T-Test, two hypotheses were conceived for each balance
measure. The null hypothesis for the ABC scale stated that there would be no
difference between the pre and post-test marks. The working hypothesis stated that
there would be a significant difference between the pre and post-test marks. The null
hypothesis for the SWAY balance stated that there would be no difference between the
pre and post-test marks using the average calculated from the test scores using both left
and right foot scores. The working hypothesis stated that there would be a significant
difference between the pre and post-test scores using the average calculated from the
test scores using both left and right foot scores.

The relative change in Activities Specific Balance Confidence (ABC) Scale scores

for the 34 participants was as follows: 20 participants had scores reflecting an increase
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in balance confidence, 9 had scores reflecting a decrease in confidence, and 5 had
scores reflecting no change. Descriptive statistics for the results of the ABC Scale were
calculated using the SPSS software and the results are displayed in Tables 1 and 2. Table
1 demonstrates the average scores on the ABC scale tested prior to performing the five-
week protocol and on the final day of the protocol.

Table 1. ABC Paired Sample Statistics

Mean N Std. Deviation | Std. Error Mean
Pre-Intervention 13.1906 34 2.86756 0.50692
Post-Intervention 13.8038 34 2.44764 0.43269

The average score of the group before the intervention was 13.19 out of a possible 16
points. The average score of the group after the protocol had been completed 13.80
out of a possible 16 points. These scores represent percentage scores of 82.44% and
86.27%, respectively. The difference between these two scores was 0.61. This
represents the mean change between the test scores before and after the intervention
period. Results of the Paired T-test calculated by the SPSS software are displayed in
Table 2. The Paired T-test demonstrated that there is a significant difference between
the ABC Scale scores in the pre and post-test groups (p = .044).

Table 2. ABC Paired Samples Test

Mean Std. Std. 95% ClI 95% ClI t Sig. (2-
Deviation | Error Lower Upper tailed)
Mean

Pre-Post Paired | .61313 | 1.65297 | .29221 | 0.01717 | 1.20908 | 2.098 | .044

Descriptive statistics for the results of SWAY Balance test were also calculated

using the SPSS software and the results are displayed in Tables 3 and 4. Table 3
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demonstrates the average balance scores of the group taken prior to beginning the 5
week protocol and then again after completion of the protocol.

Table 3. SWAY Averages Paired Sample Statistics

Mean N Std. Deviation | Std. Error Mean
Pre-Intervention 81.6027 34 12.12175 2.11013
Post-Intervention 83.2439 34 11.66608 2.03080

This average score represents the mean score of three different balance tests
performed on each foot. These tests include postural sway measured with the
participant standing stationary with their feet together, feet in tandem stance, and then
finally when standing on one foot. From these scores the SWAY application calculated
an overall balance score for the left and the right. These two averages were then used
to calculate a final overall balance score that included both the left and right. The
average score of the group before the intervention was 81.60 out of a possible 100
points. The average score of the group after the protocol had been completed 83.24
out of a possible 100 points. The difference between these two scores was 1.64. This
represents the mean change between the test scores before and after the intervention
period. Results of the Paired T-test calculated by the SPSS software are displayed in
Table 4. The Paired T-test demonstrated that there is no significant difference between
the SWAY Balance scores in the pre and post-test groups.

Table 4. SWAY Averages Paired Samples Test

Mean Std. Std. 95% Cl | 95% ClI t Sig.
Deviation Error Lower Upper (2-
Mean tailed)
Pre-Post Paired | 1.64121 | 8.42952 | 1.46739 - 4.63019 | 1.1118 | .272
1.34776
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DISCUSSION

No adverse side effects were reported by anyone who completed the 5 week
protocol. Several participants noted a transient feeling described as “getting off of a
boat” or “feeling unsteady”. These effects all subsided within the 1-minute waiting
period after turning off the vibration platform. Of the 34 participants who completed
the protocol there was a 100% overall adherence rate.

Results from the SPSS descriptive statistical analysis demonstrate a significant
change in Activities Specific Balance Confidence score after completion of the protocol.
The average pre-test ABC score was 13.19, which represents a percentage score of
82.44%. This figure is significantly higher than the average for this age population. The
average balance confidence score after the completion of the protocol was 13.80, which
represents a percentage score of 86.27%. This demonstrates a 3.83% increase from
baseline scoring. Despite the fact that the pre-intervention ABC scores were higher than
the mean score for this age demographic (leaving a narrower margin for improvement)
there was a statistically significant increase in balance confidence. While there is not an
established value for the minimally clinically important difference for this test,
statistically significant improvements in balance confidence have been linked
improvements in function and possible decrease in fall risk.

Of the 34 participants who completed an ABC survey before and after the
protocol 26.5% reported a decrease in their balance confidence. This decrease in
balance confidence had a significant impact on the mean score for the post-intervention

group. There are several possible explanations for this decrease in balance confidence,
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as the SWAY balance measures did not reflect this same decrease in overall balance.
Prior to beginning the protocol none of the participants had any experience with a
vibration platform. Furthermore, the balance measures tested by the SWAY application
included positions (tandem stance and single leg stance) that the participants did not
frequently assume in their daily lives. After completion of the initial balance testing
many participants verbalized that they had not been aware of their balance deficiencies.
This may have led to post-protocol scores that were more reflective of actual balance
scores, as the initial balance confidence scores reflected an inflated sense of ability.

The results of the SPSS descriptive statistical analysis did not demonstrate
significant improvement in the scores of the SWAY balance test from pre-intervention to
post-intervention. These results did not support the hypothesis that the counter-
clockwise oscillating vibration platform would have positive effects on postural sway.
While there was a numerical increase in the scores after completion of the five-week
protocol, it was not enough to be considered statistically significant. There are several
possible explanations for the lack of positive effects.

First, the protocol itself required the participant to stand stationary on the
vibration platform with their feet shoulder-width apart and their lower-extremities in a
comfortably relaxed position. While this is an appropriate posture that one assumes in
every-day life, it was not a posture that was directly measured by the SWAY app. Of the
three tests measured by the SWAY application the one closest to the position described
in the protocol was “standing with the feet together”. This position is inherently more

challenging as it narrows the base of support in relation to standing with the feet at
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shoulder-width. The other two testing scenarios include standing with the feet in
tandem and standing on one foot, both of which are also significantly more challenging
than the position used in the protocol. The principle of specificity of adaptations also
demonstrates that the adaptations that the body makes are specific to the challenges
imposed upon it. This means that any balance adaptations made may have been
directly related to standing stationary with the feet shoulder-width apart on a vibration
platform and not translated to the three specific testing scenarios.

Another possible explanation for the lack of positive results is the fact that the
protocol called for the participant to remain static during the 5 minute period while
standing on the vibration platform. In order for the body to improve in its balance
strategies the systems must be challenged beyond their normal abilities. For many
participants the protocol itself may not have appropriately challenged the balance
systems enough to elicit any positive adaptations. If participants had been challenged
to a level reflecting their own personal abilities rather than using a uniform static
protocol results may have reflected larger improvements in postural sway.

While there was no statistical significance found between the pre-test and post-
test scores taken by the SWAY application, many of the participants verbalized
anecdotal differences throughout the course of the protocol. The most frequently
noted improvement was in posture. Many of the participants described a feeling that
their posture was improving, noting that they felt it easier to stand erect with their
shoulders back and cervical spine in a neutral position. This finding may reflect the

instructions and postural cuing that each participant received from the principle
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researchers each time that they stood on the platform. Participants were encouraged
to stand in proper posture with a slight bend in the knees so that the total-body effects
of the vibrations could be maximized. Others reported feeling that they had made
improvements in their sleep patterns, decreased joint pain, or increased sense of
energy. Overall, the participants very much enjoyed participating in this research and
found it all very interesting.
Recommendations for Future Studies

The results of the current study supported the proposed hypothesis relative to
balance confidence. However, it did not support the hypothesis relative to increase in
postural sway as measured by the SWAY balance application. As this is a pilot study,
much was gleaned to improve the quality of future studies. One recommendation for
future studies is that participants be given a more challenging protocol consisting of a
series of active movements. The stationary nature of the protocol in this study may not
have been challenging enough for the participants to elicit adaptations in balance
strategies. Future protocols should incorporate functional movement patterns that can
be performed on the platform such as squatting or reaching. These movements provide
a challenge to the participant’s musculoskeletal system. Hess & Woollacott describes a
relationship between balance and strength.* Specific muscles mentioned that have a
particular impact on balance include the ankle stabilizers, knee extensors/flexors, and
the muscles surrounding the hips.** All of these muscle groups have the potential to be
trained using a counter-clockwise oscillating vibration platform if a dynamic protocol is

used for intervention.
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Another recommendation for future studies wishing to investigate the impact of
a vibration platform on postural sway is to include outcome measures that more closely
replicate the intervention performed in the protocol. The protocol used in the current
study had the participant standing with their feet shoulder-width apart, while the
outcome measure used to determine the participants’ balance had them stand in a
series of postures that were much more challenging. Future studies would benefit from
using a measurement device that replicated the exact posture that the participant was
trained throughout the intervention protocol. This will ensure that any balance
adaptations made throughout the protocol are measured in a way that replicates the
protocol itself.

It is recommended that future studies develop a protocol that persists for a time
period significantly beyond 5 weeks. The five week protocol developed in the current
study was a combination of time constraints imposed by research deadlines and the
feasibility of gathering a group of participants willing to make a significant time
contribution of their own. The protocol conducted by the current study may not have
allowed a significant amount of time to induce training benefits or balance adaptations.
The same could be said for if the participants received the intervention 6 days a week,
versus the 4 received in this study. Receiving additional time on the platform may allow
for differing results. However, the lack of time paired with the relatively stationary
nature of the participants’ posture may not have been sufficient to challenge the
participants enough to elicit the positive results that would have supported our

hypothesis.
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CONCLUSION

The results of this study demonstrated a statistically significant increase in the
Activities Specific Balance Confidence Scale. The SWAY balance application scores
demonstrated a numerical increase after completion of the five week study, but there
was no statistically significant different between the pre and post-intervention
measures. Future research needs to be conducted to investigate the further benefits of
a counter-clockwise oscillating vibration platform on balance in the elderly population
that includes a lower level population and a longer training time in addition to the

recommendations previously.
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