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1. Abstract

Background: Parkinson’s disease is the second most common
neurodegenerative disease. The symptoms are treated with
medication, physiotherapy, exercise and occupational therapy.
The effect of Whole Body Vibration (WBV) as an alternative
training method has already been investigated for several
symptoms in Parkinson’s patients. As the effect on the reaction
time has not yet been investigated, the effectiveness of different
application frequencies should be tested in this pilot study.

Hypothesis: Different frequencies of WBV have different
effects on reaction. Study design: RCT.

Methods: The 43 participating PD patients (22 males, 21
females, age 69.02 + 11.54 years, mean time past diagnosis
6.60 + 4.74 years) were randomly assigned to a frequency
(6, 12 or 18 Hz) or to the control group. Before and after the
treatment of 5 x 60 seconds with a 60 second break each, the
measurement of reaction time was performed by the Ruler
Drop Test (three runs each, mean value and best of three of
pre- and posttest were evaluated).

Results: All groups improved their performance in the Ruler
Drop Test. Significant differences were found for the effect
time for all groups (best of 3: F(1,38)=18.73, p=.00; mean of
3: F(1,38)=4.96, p=.03). There was no significant effect for
factor group and for interaction time*group.

Conclusions: WBV can cause an improvement in reaction.
Vibration frequency seems to play a subordinate role. There
is a placebo effect for Whole Body Vibration that should be
eliminated.

2. Introduction

Parkinson’s disease is the second most common
neurodegenerative disease [1]. The main symptoms of this
disease are brady- (slowing of movement), hypo- (reduced
amplitude and spontaneous movement) and akinesia
(inhibition of movement initiation), rigor (muscle tone
disorder, limited mobility), tremor and postural instability
(disturbance of postural reflexes) [2,3]. Late motor symptoms
include the on-off phenomenon after several years of
treatment with dopamine preparations, propulsion (falling
forward) and freezing (involuntary movement blockade) [4].
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Symptoms are treated by medication, mainly to compensate
for the dopaminergic deficit, with L-dopa preparations
proving most effective in combination with decarboxylase
inhibitors. Since the fluctuation in the effects increases with
the duration of treatment, MAQO-B inhibitors (monooxidase
type B inhibitors) and COMT inhibitors (catechol-O-methyl
transferase inhibitors) are prescribed as support. This results
in a longer and more uniform duration of action of L-dopa.
In addition, physio-, ergo- and speech therapy is usually
prescribed for Parkinson’s patients [5], which becomes more
and more important with increasing duration of the disease,
since the drug-refractory symptoms such as freezing, gait and
balance problems, speech and swallowing problems occur
more frequently [2]. Whole Body Vibration (WBV) is an
alternative treatment method in the field of physiotherapy.
Here, mechanical vibrations are transmitted to the muscles
via a platform on which the patient stands [6]. A distinction
is made here between harmonic and stochastic whole-body
vibration, whereby this can be induced on vertical or side-
alternating plates [7]. The sinusoidal, harmonic whole-body
vibration has the advantage that it can be used to test the effect
of a certain frequency [8]. So far, only very few side effects are
known, such as headaches or dizziness [9]. However, these can
be reduced or avoided when standing on a vibration plate by
adopting an upright, relaxed posture with slightly bent knees
(approx. 26-30°) [8-10]. There are few contraindications, WBV
application should be avoided in case of pregnancy, acute
thrombosis, serious cardiovascular disease, pacemaker, recent
wounds from an accident or surgery, hip and knee implants,
acute hernia, discopathy, spondylolysis, severe diabetes,
epilepsy, recent infections, severe migraine, tumors, recently
placed intrauterine devices, metal pins or plates, kidney stones,
organ failure [11,12].

The effect of whole-body vibrations in Parkinson’s patients
has been researched in recent decades on many aspects of the
symptoms. For example, there are many studies on mobility,
gaitand other motor symptoms such as tremor, but the results
are still inconsistent due to different examination methods
(different application frequencies, frequencies, sentence
numbers and lengths), the effect on reaction has yet not been

investigated [13]. In the present study it will be investigated
how different application frequencies of WBV affect reaction
time in PD patients.

3. Hypothesis

There is a difference in performance between pre- and
post-test in reaction time depending on the vibration
frequency.

4. Methods

The study was approved by the ethics committee of
Saarland University, application number 16-12.

Trial registration was performed at Deutsches Register
Klinischer Studien, registration number DRKS00012265.

The recommendations of the reporting guidelines by
Wauestefeld et al. [14] are followed.

4.1 Sample of persons

The test persons were recruited via medical practices,
clinics, rehabilitation facilities, self-help groups and residential
homes in Saarland and Rhineland-Palatinate. Persons with the
contraindications already described (e.g. fresh bone fracture/
joint replacement, severe coronary heart disease, untreated
high blood pressure, etc.) were not included according to the
recommendations [11,12]. The study was conducted in the
gymnasiums of the respective facilities. The sample consists
of 43 persons, of whom 22 male and 21 female persons. The
average age is 69.02 + 11.54 years, the average stage of the PD
disease according to Hoehn and Yahr is 2.23 +.76, the time past
since diagnosis for an average of 6.60 + 4.74 years, the average
hip width is 32.97 + 1.59 cm. Table 1 shows the characteristics
of the sample sorted by test groups.

When comparing the groups, only a significant difference
in age for group 3 to groups 1, 2 and 4 can be observed.

4.2 Study design

PD patients were each randomly assigned to an
application frequency (6, 12 or 18 Hz) or to the control
group. The allocation was randomized by drawing lots.

Table 1: Characteristics of the sample of persons.

Group 1 Group 2 Group 3 Group 4 Total sample
Male/female 7/8 5/5 5/4 5/4 22/21
Age in years (M % SD) 69.00+9.70 70.70 + 10.68 58.89+10.11 77.33 +10.37 69.02 +11.54
Hoehn & Yahr stage (M £ SD) 2.30+.76 2.11+.70 2.33+.90 211+.74 2.23+.76
Time past since diagnosis in years (M % SD) 6.23+5.27 8.50+5.32 6.00 + 4.82 6.00 + 2.65 6.60+4.74
Hip width in cm (M £ SD) 32.38+1.80 32.33+1.21 34.67 +1.16 33.17 +1.60 32.97+1.59
www.neurodegenerativejournal.com Page 2 of 6
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4.3 Outcome measurement

To measure reaction time, the Ruler Drop Test was
conducted. In the Ruler Drop Test, the subject sits on a chair
with the arm bent 90° at the elbow joint and the forearm
resting on the armrest. The palm of the hand is open and
ready to grip. The experimenter holds the ruler (scale in
cm) over the open hand and releases it. The test subject
must quickly close the hand and catch the ruler. The value at
which the thumb and index finger enclose the ruler is used
for statistical analysis [15]. There are three runs each in the
pretest and posttest. The mean value from each of the three
trials and the best of the three trials is used for statistical
analysis. The examiner was blinded.

4.4 Intervention protocol

A side-alternating vibration platform (Galileo med
Advanced) from Novotec Medical was used as treatment.
Three different constant, immediately full vibration
frequencies (6, 12, and 18 Hz) with an amplitude of 3 mm
were used and a placebo condition (control group, standing
on the switched off vibration plate) was created. The test
persons were instructed to stand barefoot as upright and

relaxed as possible with slightly bent knees (26 to 30°) on
the markers on the platform (distance between feet 31.9 cm)
without holding on to the platform, as recommended [8-
10]. The test persons were not informed which group they
belonged to. For this reason, the display was covered. The
examiner was blinded. Five sets of 60 seconds each with a
60 seconds pause between the sets with the corresponding
frequency or with the placebo condition were applied, so
there were 5 minutes of WBV in total for each participant.
There was no muscle warmup before WBV. Figure 1 shows
the course of the study.

4.5 Data analysis

SPSS Version 26 software was used. A univariate ANOVA
was calculated to compare group characteristics (age, Hoehn
& Yahr stage, time past since diagnosis and hip width) and
reaction time in the pretest. An ANOVA with measurement
repetition was calculated. The effects time (within, pre- to
post-test), group (between, different application frequencies
and control condition) and the interaction time*group were
determined. For this purpose, best of three and mean of
three trials in pre- and posttest of the Ruler Drop Test were
evaluated. The significance level was defined as p<.05.

‘ Recruitment (n=43)

!

‘ Evaluation ofthe persons for eligibility (n=43)

‘ Exclusion of

unsuitable persons

(n=0)

Randomized allocation (n=43)

l

|

Group 1 Group 2 Group 3 Group 4
(n=15) (n=10) (n=9) (n=9)
Ruler Drop pretest, 3 trials (n=43)

Treatment Treatment Treatment Control
6 Hz 12 Hz 18 Hz condition

(n=15) (n=10) (n=9) (n=9)

l

l

l

l

Ruler Drop posttest, 3 trials (n=43)

l

Data analysis(n=43)

Figure 1: Flow diagram of the study process.
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5. Results

Best of three pretest: Levene test shows a heterogeneity
between groups in reaction time (F=4.25, p=.01). Univariate
ANOVA shows no significant differences (F=1.63, p=.20).

Mean of three pretest: Levene test shows a heterogeneity
between groups in reaction time (F=4.01, p=.01). Univariate
ANOVA shows no significant differences (F=2.17, p=.11).

Table 2 gives an overview of the results of the pre- and
posttest for the Ruler Drop Test to compare the performance
in all groups.

There is only a significant effect for factor time. Post
hoc test LSD shows significant differences from group 3
to groups 2 and 4 in the posttest. The factor group and the
interaction time*group are not significant. This all concerns
both measurement conditions, best of three and mean of
three. Figures 2 and 3 show these results.

6. Discussion

The aim of this pilot study was to investigate the effect of
WBYV on reaction time in PD patients. There was only an effect
found for factor time. At first, none of the participants reported
a side effect or any other negative subjective experience like
dizziness or pain.

A meta-analysis has shown that good effects on bradykinesis
can be achieved [13]. Here, the studies by Gafiner et al. [16],
Kaut et al. [17,18] and Spief3 [19] were considered, whereby
these studies had applied several training sessions of five times
60 seconds each with a frequency of 6 to 7 Hz. However, the
experimental groups differed significantly from the respective
control groups in the posttest, which is not the case in the present
study. However, group 3 (18 Hz) performed best in both the
pretest and posttest. This could be related to age, as this group
differs significantly from the others here. A difference between
the experimental groups and the control group is only evident in
group 3. In addition, the entire sample was very small.

Table 2: ANOVA Results for Ruler Drop Test for intervention groups 1 to 4 (6, 12 and 18 Hz and control)
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Figure 2: Comparison between groups in Ruler Drop pre- and posttest for best of 3 condition (*: p<.05)
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Figure 3: Comparison between groups in Ruler Drop pre- and posttest for mean of 3 condition (*: p<.05)
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It seems that even lower frequencies could have lead to a
positive effect. This also contradicts the assumption that low
application frequencies below 20 Hz are not effective [21],
since the internal organs vibrate at a similar frequency [22]
and muscles and bones must constantly compensate for these
vibrations [23]. There was no significant difference between
the application frequencies so it seems that it plays no role
which frequency is applied.

Another problem could be that the control group was
not blinded. All subjects in the control group had noticed
that the plate was not vibrating. Such a placebo effect for
WBV that could have led to these results was described by
Arias et al. [20]. However, Kaut et al. [17,18] assumed that
the placebo effect is eliminated in the bradykinesia subscore
of the UPDRS. Gafdner et al. [16] described that there is a
stronger placebo effect on bradykinesia than on other main
symptoms.

Furthermore, the test procedure (Ruler Drop Test) might
not have been meaningful enough.

7. Conclusions and future prospects

The present study was designed to investigate the efficacy
of WBV on reaction time in PD patients. However, no clear
effect could be obtained compared to the control group. There
are no differences between the application frequencies and a
placebo effect has been found. Age of the participants could

have influenced the results. Therefore, further studies should
follow with a larger sample and a different control condition
as well as a different test procedure to examine reaction time.
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