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Abstract

Introduction: The use of vibration stimulation in alleviating pain is an issue appearing more and more often in modern reha-
bilitation.

Aim of study: The aim of the work was to review literature regarding the therapeutic usage of vibrations in analgesic activity.
Material and methods: Searches based on the effect of alleviating pain with the help of vibrotherapy in the therapy of diseases
of various origins and localizations, as well as with various physical therapy treatments and modalities. The most important pa-
rameters were determined, such as: frequency, amplitude, places of application, and exposure time, and were described on the
basis of selected tests. Both the Polish and English-language literature has been discussed. Most of the studies were English-lan-
guage (over 93%). The searches were carried out among the following databases: Medline, Embase, Cochrane, ScienceDi-
rect, PubMed, IEEE Xplore, Wiley Online Library. The key words used were: pain, vibration, WBYV, analgesics. The mentioned
sources were qualified on the basis of: availability, data verification, selection of research material and regularity of update.
Summary and conclusions: While acute pain is, by definition, a short and self-limiting process, chronic pain begins to domi-
nate life and concerns the patient and his/her family. In addition to significant deterioration in quality of life, chronic pain im-
poses a large financial burden. The use of vibrotherapy can be a solution. Therefore, it is proposed to further analyse the pa-
rameters of vibrotherapy in analgesic activity, which may lay the foundation for “personalized pain relief medicine”, which will
clearly define the standards of vibrational therapy parameters.

Stowa kluczowe
bél, wibracja, WBYV, przeciwbolowy

Streszczenie

Wstep: Wykorzystanie stymulacji drganiami w fagodzeniu dolegliwo$ci bélowych réznego pochodzenia i lokalizacji jest zagad-
nieniem pojawiajagcym sie coraz czeSciej we wspolczesnej rehabilitacji.

Cel pracy: Celem pracy bylo dokonanie przegladu piSmiennictwa, dotyczacego terapeutycznego wykorzystywania wibracji
w dzialaniu przeciwb6lowym.

Materiat i metody: Poszukiwania oparto na wynikach, dotyczacych fagodzenia bolu przy pomocy wibroterapii w terapii scho-
rzefi roznego pochodzenia i lokalizacji oraz przy rozmaitych zabiegach fizykoterapeutycznych/leczniczych. Opisano najwaz-
niejsze parametry takie jak: czestotliwo$é, amplituda, miejsca aplikacji do ciala, czy czas ekspozycji, ktére zostaly opisane na
podstawie wybranych testéw. Rozpatrywano pi$miennictwo w jezyku polskim i angielskim. Wiekszos$¢ znalezionych opraco-
wan stanowily artykuly anglojezyczne (ponad 93%). W celu zgromadzenia danych przeszukano nastepujace bazy danych: Me-
dline, Embase, Cochrane, ScienceDirect, PubMed, IEEE Xplore, Wiley Online Library. Stowa kluczowe: bédl, wibracja, WBY,
przeciwbolowy. Wymienione Zrodta zostaty zakwalifikowane na podstawie: dostepnosci, weryfikacji danych, wyboru materia-
tu badawczego i systematycznosci aktualizacji.

The individual division of this paper was as follows: a - research work project; B — data collection; C — statistical analysis; D — data interpretation; E — man-
uscript compilation; F — publication search
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Podsumowanie i wnioski: Podczas, gdy bol ostry jest z definicji krotkim i samo ograniczajacym si¢ procesem, bdl przewlekly za-
czyna dominowa¢ w zyciu wielu chorych oraz ich rodzin. Oprécz znacznego pogorszenia jakosci zycia, bol przewlekly narzu-
ca duze obcigzenia finansowe. Wykorzystanie stymulacji drganiami moze stanowi¢ rozwigzanie. Dlatego proponuje sie dalsze
analizy parametrow wibroterapii w dzialaniu przeciwbdlowym, ktére mogg stworzy¢ podwaliny do ,,spersonalizowanej medy-

cyny tagodzenia bélu”, ktéra jasno okresli standardy parametréw terapii wibracyjnej.

INTRODUCTION

The year 2018 was defined by the In-
ternational Association for the Study
of Pain (IASP) as a year of global im-
provement in pain education. The
society is an organization that deals
with the scientific, practical and edu-
cational aspects of the pain problem,
which proposed one of the most fre-
quently cited definitions of pain. Ac-
cording to IASP, pain is a: subjectively
unpleasant and negative sensory and
emotional sensation arising under the
influence of stimuli, damaging the tis-
sue or threatening damage. The feel-
ing of pain should primarily be per-
ceived as a system that notifies us of
irregularities and allows the creation
of appropriate forms of behaviour.
Nevertheless, pain is a subjective, of-
ten immeasurable and incomparable
sensation. Many ill people are unable
to live with it, and that is why it is
everything and anything the patient
perceives this way, regardless of ob-
jective symptoms associated with it'.
Mechanisms of muscle pain, such
as e.g. a stiff neck or lumbago, large-
ly remain a mystery, although this type
of pain is one of the key reasons for
anxiety of patients, clinic visitors and
hospitals with different profiles. Mus-
culoskeletal pain is so common that
some types are considered a normal
part of life. Spinal pain syndromes
are a serious problem due to their fre-
quent occurrence, as well as costs in-
curred by the health service for hospi-
talization of patients and are the main
cause of incapacity to work (frequent
absenteeism). Many published stud-
ies show that up to 39.5% of adoles-
cents suffer from low back pain, and
more and more people above the age
of 30 suffer from pain in the course of
discopathy of a different location? In
many cases, it is associated with great
discomfort and a feeling of pain cov-
ering the whole body. According to
Debono et al.?, in an EBM review (ev-
idence-based medicine), pain is de-

fined as the most common indication
for medical consultation. This is con-
firmed, among others, by the Eurostat
survey from 2017, showing that al-
most half of the European population
suffer from pain of various localiza-
tion, origin and clinical expression al-
most every day*.

Often, contra-stimulation treat-
ments are used in widely understood
physiotherapy. We use them uncon-
sciously, for example, when we hit
our hand, we wave it to relieve pain,
or tap a place other than where the
pain occurs. And on the basis of sim-
ilar experiments it was found possi-
ble to eliminate pain discomfort by
means of contra-stimulation in the
form of mechanical vibration®. One
of the first to study this issue were
Gammon and Starr from the Uni-
versity of Pennsylvania in Philadel-
phia’. The authors used stimulus at
frequencies from 50 to 60 Hz, be-
cause on the basis of their patients’
opinions, they observed that this fre-
quency was the most effective in an-
algesic activity. They also noted that
the best results are obtained if the vi-
bratory stimulus is used on the ex-
act site of pain’. Another publication
that described pain relief using vibra-
tions is an article published in “Per-
ceptual and Motor Skills” during the
mid-1960s by Blitz et al.®. The au-
thors of this report showed that vi-
bration stimulation significantly in-
creases pain threshold and, as a re-
sult, suppresses the pain itself. Exact-
ly 20 years later, i.e. in 1984, Lun-
deberg et al. published the results of
research on relieving pain with vibra-
tion stimulation.

Today, we already know that vi-
bration with strictly defined param-
eters activates nerve fibers with large
diameters, interacting with the im-
pulses transmitted on pain path-
ways, which leads to alleviation of
pain®. Following Moayedi and Da-
vis’, in 1965, Ronald Melzack pre-
sented a theory called the gate theory

of pain. It assumes that if there is an-
other stronger impulse on the path of
the pain pulse, the first one may not
reach the brain and be omitted. This
theory can be explained by the re-
duction in pain when massaging one
place of the body and resolving it in
another (trigger pain). In 2014, Imti-
yaz et al.!? proved that vibration stim-
ulates muscle spindles and increases
their afferent functions. Both vibra-
tion and TENS (transcutaneous elec-
trical nerve stimulation) reduce the
perception of pain via the mechanism
referred to in the gate theory of pain.
This leads to increased background
activity and synchronization of mo-
tor system functions in muscles sub-
jected to vibrations!®. Vibration stim-
ulates skin-surface as well as deep
sensation mechanoreceptors that are
sensitive to vibrational stimulation.
Lamellar receptors highly sensitive
to vibrations include lamellar bodies
and annulo-spiral ring ends of muscle
spindles. The same authors believe
that pain relief is the result of the ac-
tivation of lamellar corpuscles in the
connective tissue, ligaments or joints,
as well as the endings of the annu-
lo-spiral ring spindles of the muscles.
Activation of other receptors in the
skin, subcutaneous tissues and bones
can also affect the feeling of pain re-
lief?®. Another consequence of the
use of vibration stimulation is the
weakening of motor neuron excita-
bility, which innervate the antagonis-
tic muscle by way of retardation. This
phenomenon may explain the reduc-
tion of pain in patients undergoing
vibrational therapy in the area of
the antagonistic muscles. Interesting-
ly, regular vibration stimulation last-
ing from 30 to 45 minutes may cause
redness of the skin and a feeling of
warmth in the area of its application.
Therefore, it cannot be ruled out that
the effect of pain relief may be partly
due to an autonomic reaction®. Nu-
merous studies also indicate that vi-
bration stimulates both superficial-
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ly and deeply located receptors. Sub-
sequent activity in myelinated senso-
ry axons may interact with nocicep-
tive processing at various levels of the
nervous system, including the spinal
cord. One of the effects of this state
is prolonged increase in pain thresh-
old, which causes it to be less expe-
rienced'!. Vibrations are a non-phar-
macological therapeutic technique
used to relieve pain by triggering su-
perficial and deep mechanoreceptors.
Vibrational stimuli are transmitted
through the Meissner body, which
is sensitive to a frequency of about
40 Hz, and through the Vater-Paci-
ni body at above 100 Hz. It was also
found that high vibration frequencies
(2100 Hz) are more effective than
lower ones, which leads to the sugges-
tion that afferents of the Vater-Pacini
body play a special role in the mod-
ulation of pain. Among others, Bush-
nell and Casey'?, Pertovaara’ and
Mendes et al.'* suggest that a key
role in the so-called vibrational elim-
ination of pain is played by the Vat-
era-Pacini body, and this particular
possibility of modulation explains the
greater efficiency of high frequencies.
Alsuhibni et al."¥ and Hollins et al.'¢
decided to explore this possibility.
They used high-frequency vibrations
on the face and lips, where it is im-
possible to prove the existence of af-
ferents of Vater-Pacini bodies, as well
as the functioning of the Vater-Pacini
body canal. In spite of the absence of
Vater-Pacini bodies, high frequency
vibration stimulation was still effec-
tive in reducing pain'>:!¢. Therefore, it
can be assumed that the Vater-Pacini
body canal does not play a significant
role in the vibration mechanism of
pain relief, at least not in the area of
the face. The most probable explana-
tion for greater effectiveness of high
frequencies is the intensity of stimu-
lus sufficient enough to engage mech-
anoreceptive afferents, where the de-
pendence of discharges of those affer-
ents increases directly with the func-
tion of the vibration-touch frequen-
cy. Given the above, more continuous
and greater activity can be triggered
to a greater extent by high frequen-
cy vibrations than by those which are
lower. Thanks to this, they interfere
more effectively with nociceptive sig-
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nals within the Central Nervous Sys-
tem (CNS)”. Under the influence
of rhythmic shocks, the excitabili-
ty of pain receptors increases while
the excitability of proprioceptors re-
duces. The reflex route is affected by
changes in the nervous system and
increased vascular flow!. Vibration
therapy can improve the functioning
of the musculoskeletal system. Vibra-
tion stimuli cause increased neuronal
discharges, initiating an increase
in the excitability of neuromuscu-
lar spindles, which leads to elevated
muscle fibre activity, providing im-
proved muscle strength and increased
range of motion, while abating pain-
ful pain sensations'. Hollins et al.”
believe that vibrations primarily dis-
tract attention from the pain caused
by the detrimental stimulus.

METHODOLOGY

In order to collect data for the review,
it was decided to conduct search-
es among the largest databases indi-
cated in medical directives for clini-
cal evaluation, such as: Medline, Em-
base and PubMed. At the same time,
databases such as Cochrane, Science-
Direct, IEEE Xplore and Wiley On-
line Library were also searched. The
search process was carried out by one
author during the period from 15 to
20t April, 2018. The following key-
words were used: pain, vibration,
WBYV, analgesics, and their combina-
tions. The first stage of the search
consisted in assessing the relevance
of the results in terms of their com-
pliance with the topic. 89 titles were
qualified for the next stage, in which
subjects were exposed to therapeu-
tic vibrations with a significant anal-
gesic effect. The types of tests qual-
ified for review were the following:
prospective clinical trials, pilot stud-
ies, preliminary reports, case studies,
meta-analyses and reviews. The next
step was to assess the content value
according to the inclusion criteria in
line with the PICO standard. Individ-
uals, regardless of race, sex, age and
diseases, were indicated as the pop-
ulation. Interventions, i.e. treatments
using mechanical vibrations, were
determined by the authors as thera-
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peutic — not as a part of the vibra-
tion sensation test. The control group
was assumed as acceptable at the lev-
el of all types of controls, including
other therapeutic procedures. In the
results, the trials for which the end-
points indicated an effective and safe
analgesic effect of vibration were se-
lected. Those with incomplete data
on the intervention or study popula-
tion were rejected. The length of the
follow-up period was not taken into
account due to insufficient data. The
results had to be characterized by ac-
cess to full texts. If possible, the au-
thors were contacted in order to ob-
tain information on the full content
of the publication. The main aim was
to show the characteristics of the
most important parameters regard-
ing vibrational therapy stimulus, ef-
fective and safe in reducing pain. The
literature was considered in Polish
and English. No weight values were
assigned to individual items due to
the descriptive nature of the work.

RESULTS

After initial evaluation of the content
of the articles, 89 publications were
identified. 55 positions were indicat-
ed as irrelevant. According to the in-
clusion criteria, 30 tests were identi-
fied that met the criteria of this re-
view and 4 were used to describe the
general technical state. The subjects
were adults aged 18-65, complaining
of pain with various etiologies. The
most frequently assessed interven-
tions concern local vibrations with
a probe or using vibrating surfaces
such as a cushion or blanket. All the
individuals tolerated vibrational ther-
apy well. No study provided infor-
mation about adverse events. Based
on 43 publications, the 4 most im-
portant parameters of vibro-therapy
are described: frequency, amplitude,
area of application and duration of
treatment. The oldest study was from
1941, and the most current, 2018.
The results of the review are de-
scribed below. Each study was aimed
at assigning one of the categories
of stimulus characteristics to which
it was most appropriate and with
a unique parameter value. Only two
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literature items were simultaneously
classified into two groups. Most of-
ten, by providing information about
the stimulus, the authors describe fre-
quency. Amplitude is a difficult pa-
rameter to determine, especially in
local therapy. The authors of only 3
of the qualified studies provided this
data. The location of stimulus appli-
cation was determined in most of the
studies. 9 such positions were quali-
fied. The duration of treatments was
evaluated on the basis of 6 publica-
tions.

Frequency is the most important
parameter described during treat-
ments using vibration stimulation. Vi-
brotherapy in analgesic activity most
often uses vibrations in the form of
constant stimulus, unchanged over
time. The range used is wide — from
0.5 Hz to even 18 kHz, using local
vibration. The frequency most com-
monly applied in clinical practice is
within the range of 20 Hz to 100
Hz. The study by Kessler and Hong?
confirms the effective application of
the lower vibration limit in pain re-
duction. These authors have shown
that the levelling of pain after apply-
ing the vibration continues directly
after each session for an average of
3 hours. They used a vibrating plat-
form that works on the basis of so-
called whole-body vibration (WBV).
In addition, the results of this study
confirm the results of previous delib-
erations, indicating the effectiveness
of whole-body vibration as poten-
tial treatment for diabetic peripher-
al neuropathy®’. Mechanical stimula-
tion is also used as a local anaesthet-
ic during cosmetic or dental proce-
dures. In those cases, vibrations with
frequencies up to 100 Hz are usual-
ly used. Vibration anaesthesia can
potentially help in a variety of pro-
cedures, including Botulin Type A in-
jections in patients treated for exces-
sive sweating, subcutaneous intro-
duction of so-called filling substances
or injection with steroids, laser ther-
apy of the varicose veins, laser abla-
tion of tattoos, epidermal needle ex-
cision, patients afraid of subcutane-
ous and intramuscular injections, in-
cisions and thermoablation of warts
on the face?**. Topical vibrations
at 60 Hz turned out to be an effec-

tive manner of pain reduction during
scar treatment with a CO, fractional
laser. As it can be seen from the re-
search by Song et al.?’, the average
VAS score (visual analogue pain scale)
before application of vibration was
6.11 points, while after using vibra-
tion, it was 4.6 points®. Biomechan-
ical changes that arise after surgical
resection of breast cancer increase
the need for new rehabilitation pro-
grammes. The aim of the Mendes et
al."* study was to assess the mean and
long-term effects of vibration therapy
on the intensity of pain, range of mo-
tion, myoelectrical effect and mus-
cle strength after oncological surgery.
This time, it was proved that vibra-
tion therapy up to 40 Hz was effec-
tive in reducing the intensity of pain
in women after breast resection sur-
gery with a simultaneous increase in
the range of arm movement. Using
a vibratory stimulus on the postoper-
ative site leads to an increase in mus-
cle fibre activity, providing improved
muscle strength, increased range of
movement and reduction in pain'*,
Many authors have shown that vibra-
tions alleviate muscle soreness after
damage due to intense exercise. The
frequency range used in these proce-
dures is between 12 and 120 Hz. Re-
duction of pain after exercise espe-
cially important in novice athletes —
is not negligible. Among others, it is
necessary to create quick possibility
for further exercises, facilitating the
return to proper training, increasing
their effectiveness and reducing the
risk of injury?31.

The applied amplitudes range from
a hundredth of a millimeter to even
8 mm. The most sensitive ends of the
main muscle spindles could be acti-
vated at a vibration amplitude of <10
wm. As it can be seen, the range of pa-
rameters is very vast, and both micro
amplitudes and higher ones are suc-
cessfully used in pain reduction ther-
apy with a similar effect. Maddalozzo
et al.® used amplitudes ranging from
0.6 mm to 1.2 mm at a frequency of
20 Hz to 50 Hz in the treatment of
non-specific chronic back pain in the
lower spinal segment. In the group of
patients who underwent vibrations,
better clinical results were achieved
in the area of the NRS (numeric rat-
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ing scale) and disability assessment,
which is caused by pain in the lumbar
region of the spine (ODI — Oswestry
Disability Index)*. However, the use
of a 3 mm amplitude at 12.5 Hz al-
lowed to improve the quality of life
indices in women with fibromyalgia,
previously unable to perform physical
efforts’>. Amplitudes within the range
of 0.0001 to 0.05 mm and frequen-
cies up to 18,000 Hz are used, inter
alia, in patients suffering from osteo-
arthritis of the knee joints*. Based on
the reported results, it should be as-
sumed that various amplitude ranges
are used to treat various types of dis-
orders using vibrations.
Vibrotherapy is used, inter alia,
to reduce the sensation of muscu-
lar-skeletal, chronic and neuropath-
ic pain. Among others, Gammon and
Starr’ and Naro et al.** argue that it
works best when used on the pain-
site or within its immediate vicinity.
In patients with pain in the cervical
spondylosis or lumbar-sacral spine
(LS), local application of vibrations
reduced pain not only in this place,
but also in other, distant locations.
This position is shared, among oth-
ers, by Lundeberg et al.” and Dahlin
et al.!'. The authors believe that the
best method for pain reduction is the
usage of vibrations directly on its lo-
cation, but on remote ones as well.
Dahlin et al.!! also suggest that a ben-
eficial analgesic effect is achieved by
using vibration at a height of no more
than two segments of the spine low-
er than its location or in the same
dermatome on the opposite side. Vi-
bration stimulates both superficial
and deeply located receptors. Subse-
quent afferent activity in myelinated
sensory axons may interact with no-
ciceptive processing at various lev-
els of the nervous system, includ-
ing the spinal cord. One of the ef-
fects is a prolonged increase in pain
threshold!!. Ruan et al.** demonstrat-
ed that after 3 months of using vi-
bro-therapy, there was a definite re-
duction in chronic back pain. Sim-
ilar conclusions were drawn, inter
alia, by Boucher et al.*¢. The authors’
research shows that local muscle vi-
brations lead to significant improve-
ment in the neuromuscular control
of the trunk in these patients. Mus-
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Table 1
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The results qualified into particular categories (frequency, amplitude, place of stimulus application, time)

C . . Control inter- Qualifi-
Publication Population Intervention vention Results Type of research cation
Kessler and 4 weeks, 4 x3minof  None Significant decrease Pilot study F
Hong 201320 whole-body vibration in the pain score ex-

6 M, 2F/type-1or /25 Hz 5 mm, 3 times pressed on the VAS
type-2 diabetes with ~ a week / standing po- scale, as well as a de-
peripheral neuropa- sition on platform crease in chronicity after
thies / age: 56.12 + 4 weeks of therapy and
6.78 a significant increase
in the duration of pain
reduction.
Lee et al. 14 M, 16 F / painiin Exercises using 7 M, 9 K — without Comparing groups, Randomized clini- F
2018 the lumbar region Flexi-Bar / 5 times exposition to vibra-  there was greater im- cal trial with control
(lasting longer than a week for 6 weeks tions provement in VAS and group
3 months) / age: ex- /5 Hz ODI results in the group
posed 60.0 = 11.0 with vibro-therapy.
control 63.6 + 7.6
Lietal. 53 individuals / sub-  Anaesthesiologic vi-  The part of the face 40 patients (75%) con- Multicentre, pro- F
20172 jected to cosmetic bration at injection that was not ex- sidered the vibrationsto  spective, rand-
procedures / age: posed to vibrations  be effective. 5 patients omized trial with
above 18 (9%) did not consider control group
them effective. 2 pa-
tients (4%) stated that
vibrations worsened the
pain. One patient (2%)
expected vibrations with
a higher frequency and
amplitude.
Park et al. 9M, 31F / 58 keloid Anaesthesiologic vi- Half of the keloids Vibration anaesthesia Prospective clinical F
20172 scars / age: 17-57 bration at injection is a promising solution trial with control
in reducing pain during group
keloid treatment with
steroid injections.
Song et al. 19M,34F/ Vibration device None The mean value of pain Prospective clinical F
2016% (UM-30M, Unix intensity obtained from trial
liver donors for trans-  Electronics Co. Ltd., VAS using a vibrating de-
plantation / age: Seoul, Korea) / 60 Hz vice was 4.60, but without
16-44 its usage, 6.11. The aver-
age difference between
the results was 1.51.
Mendes etal. 28 F/ following Vibration blanket 14 healthy women, In this study, it was Prospective clinical FT
2016 breast cancer sur- developed by the au- aged 50.28 = 7.40 proven that vibrational trial with control
gery / age: 56.3 thors of this study in therapy is effective in group
10.9 cooperation with Vi- minimizing pain inten-
bra IND. e com. pro- sity in women following
duction Electronics breast cancer surgery
LTD/ 40 Hz; 1.8 mm after just 15 minutes of
experimental protocol
sessions.
Cochrane 13 M/ physically ac-  MyoVolt, 14-day elimination In conclusion, the use of  Randomized clini- F
20172 tive /age: 21.7 £ 2.6 time of the factor in-  vibro-therapy immediate- cal trial with control
applied to the biceps  fluence (wash out) ly-24,48 and 72 h after ~ group
muscle and the sec- eccentric elbow flexor
ond device to the training significantly alle-
forearm /15 min / 120 viated muscle soreness,
Hz; 1.2 mm improved mobility.
Vegar and Im-  Healthy, trained 5-50 Hz None Vibration therapy im- Review F
tiyaz 201428 proves muscle strength,
energy development,
kinesthetic awareness,
reduces muscle pain,
increases range of mo-
tion and subcutaneous
blood flow.
Ayles et al. 16 M / healthy / age: Manual vibration de-  No vibrations on The present study Prospective clinical F
20112 24.2 +3.8 vice, 1 cm2 probe di- the same limb shows an increase in trial with control
ameter (Breville P33, mechanical sensitivi- group
Hong Kong) / 50 Hz / ty when vibrations are
applied to the shank simultaneously applied
to a muscle segmentally
connected to DOMS.
Wheeler and 10F, 10 M/ age: WBV Platform / 10 minute walk on Whole-body vibrations Prospective clinical F
Jacobson 20.85 *= 1.81 10 min / 20-45 Hz treadmill are just as effective as trial with control
2013% active exercises in re- group

ducing the negative ef-
fects of DOMS and can
be more attractive to
athletes as a new meth-
od of treatment.
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Table 1 (continued)
I . . Control inter- Qualifi-
Publication Population Intervention vention Results Type of research cation
Timon et al. 20 healthy / non- Whole-body vibra- 10 individuals with- A single session of Prospective clinical F
2016% trained tions 3x 1 min/ 12 out exposition to vibrations after eccen- trial with control
Hz, 4 mm vibrations tric exercises reduces group
delayed muscular pain
but does not affect
muscle strength regen-
eration.
Maddalozzo 50 M, 75 F / age: 51.3 Whole-body vibration Secondary analysis The results of the study =~ Comparing the re- A
etal. 20162 + 15.2 years formen  and vibration pad / suggest that NRS and sults of two clinical
and 50,5 =17.2 years  0.6-1.2 mm, 20-30 Hz ODI results statistically trials
for women and 40-50 Hz improved in both NSCL-
BP groups that received
full care.
Olivares etal. 36 F / fibromyalgia 12-week whole-body  No vibration ther- Whole-body vibration Randomized clini- A
2011% vibration - platform apy improved quality of life cal trial with control
/12.5Hz; 3mm/ in women with fibromy- group
standing position / algia previously unable
30 min to exercise.
Skopowska et 20 M, 24 F / gonar- 10 sessions, lasting None Vibroacoustic therapy Preliminary report A, P
al. 2014% throsis / age: 64.84 15 min each - Vita- induced positive ther-
fon-T / 30-18,000 Hz; apeutic effects of anal-
0.0001-0.05 mm gesic and anti-swelling
properties, which also
influenced improve-
ment of functional
capacity in the group
of patients with gonar-
throsis.
Gammon and  Lack of information Local / 50-60 Hz; None The best method of Case study P
Starr 19415 1mm analgesic counter-stim-
ulation is applying the
stimulus to the site of
pain.
Lundeberget 123 M, 144 F/ 6 cm2 probe or 200 None From the 18-month re- Prospective clinical P
al. 1984" cm2 cushion covered search, it is clear that trial
with chronic neuro- with foam rubber / 45 vibratory stimulation
genic or musculo- min; 100 Hz is an effective method
skeletal pain of combating chronic
pain. In this study, 68%
of patients started ther-
apy at home, 30% of
patients experienced
benefits from therapy
after 3 months, 18%
after 6 months, 12%
after 12 months, and
9% after 18 months of
therapy.
Dahlin et al. 29 F, 27 M / healthy Vibrations (Vitamed,  None The obtained results Prospective clinical P
2006" Germany) demonstrate the poten- trial
tial usefulness of vibra-
were applied to the tion stimulation in the
dorsal part of the treatment of pain and
forearm / rectangu- show that gender differ-
lar probe 13 x 20 cm, ences should be consid-
covering dermato- ered in future assess-
my C5-8 /3000 Hz / ment of this method.
20 min
Ruan et al. 94 F / following men-  Vibration platform 43 F — without vi- In conclusion, vibra- Randomized clini- P
2008% opause, osteoporo- ZD-10/30Hz/5mm bration therapy. tional therapy can be cal trial with control
sis / age: exposed effective in reducing group
group 61.23 + 8.20 chronic back pain and
and control group increasing the lumbar
63.73 £ 5.45 BMD and BMD of the
femoral neck in post-
menopausal women
suffering from osteo-
porosis.
Boucheretal. 14 F, 26 M chronic Vibrating devices 1F 13M-no ex- Local muscle vibrations Prospective clinical P

2015%¢ back pain / age: ex-
posed 33.7 = 14.4;

control: 29.1 = 7.8.

mounted on the back
/in a standing posi-
tionj/30s/80Hz;
0.85 mm

posure to vibration

therapy.

led to significant improve-
ment in neuromuscular
control of the trunk in pa-
tients with chronic back
pain in the lumbar region
before and after the mus-
cle fatigue protocol.

trial with control
group
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Publication Population

Control inter-

Intervention vention

Results Type of research

Qualifi-
cation

1 M/ footballer with
elbow-joint injury
(arthroplasty) / age:
28 years.

Macintyre and
Kazemi 2008%

VMTX Vibromax
Therapeutics™
Palmpercussion™
(Ho-Medics Inc.) /
approx. 37 Hz.

None

Vibrational therapy has
the potential to rehabili-
tate patients who report
acute inflammation of
soft tissues and injuries
resulting from non-use
or immobilization of

the organ. After three
weeks of treatment (3

/ week), the symptoms
decreased. The patient
no longer reported pain
during any daily or rest-
ing activities, and the
VAS score decreased by
50% (6 /10-3/10). The
patient no longer com-
plained of weakness or
feelings of instability in
the elbow.

Case study

P

26 individuals / 15
pain in the cervical
area + 11 healthy /
age: exposed 18-55;
control 21-54.

Beinert et al.
2018%

Locally to hands,
(Vibrasens, Techno
Concept, France); 5 x
5 min/100 Hz; 1 mm

11 healthy

Vibrations of the neck
muscles caused short-
term general as well as
long-lasting specific
effects on analgesia and
sensory-motor function.
Future research should
investigate the potential
benefits of neck vibra-
tion as a complement
to physical therapy to
improve sensorimotor
function of the cervical
spine.

Prospective clinical
trial with control

group

Chochowska
etal. 2011%°

60 F, 40 M / chronic
back pain in the lum-
bosacral spinal area /
age: 70.9.

10 classic back None
massages / 20 min.

every other day, with

a break for Satur-
day-Sunday) and

a series of 10 Massi-

net trigger point

vibration massages,

AKA Electronic / 12

min.

It was found that after
applying a series of
massages, the average
level of pain was sta-
tistically significantly
reduced (2.8 - which
means “moderate pain”)
in relation to the level
before therapy (4.6 -
which means “severe
pain”) assessed sub-
jectively on the 11-point
VAS, where “0” means
“no pain” and “10”: “un-
bearable pain”.

Prospective clinical
trial

Stambolieva
et al. 20174

6 M, 6 F/type-2 di-
abetes, neuropathy/
age: 57.2 = 3.6.

8 weeks of plantar None
vibration / 30 min/10

Hz.

Summarizing, the re-
sults provide evidence
of the beneficial effect
of applying vibration for
8 weeks in patients with
type-2 diabetes includ-
ing neuropathies. No
negative effects of ther-
apy were observed and
we believe that this may
be an appropriate meth-
od used in the simulta-
neous treatment of type-
2 diabetes, especially in
the elderly and those not
systematically training
or undergoing constant
physical activity.

Prospective clinical
trial

Bily et al.
2016

43 F, 19 M/ total
knee-joint arthroplas-
ty / age: 55-80 years

Vibration therapy /15 31/
min, 6 weeks (twice
a week). functional physical
therapy without vi-

bration therapy

Randomized clini-
cal trial with a con-
trol group

Isokinetic training with
vibro-therapy is as effec-
tive as functional phys-
ical therapy in terms of
muscle strength and
mobility, but isokinetic
training is less time-con-
suming.
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Publication

Population

Intervention

Control inter-
vention

Results

Type of research

Qualifi-
cation

Yang and Seo
20154

21 M, 19 F / lower
back pain / age: ex-
posed 32.8; control
30.95

Galileo 2000 (Novo-
tec, Pforzheim, Ger-
many) / 18 Hz /

5 min / standing po-
sition.

9Mand 11 F/
without vibration
therapy

Significant differences
were found after inter-

Randomized clini-
cal trial with control

vention in the WBV group  group
in terms of fall index,
spinal balance, lordo-
sis angle, VAS and ODI
scores. More improved
statistically significant
indicators were found in
the WBV group for the
fall rate and VAS score
compared to the con-
trol group. Whole-body
vibration can be recom-
mended to improve bal-
ance and alleviate pain
in patients with chronic
lower back pain.

T

Korzekwa et
al. 2013%

19-27 lower extrem-
ities / advanced
symptoms of chronic
venous insufficiency
/ age: 28-68 years

Vitafon Vibroacoustic
treatments / up to 20

min/30-18,000 Hz.

None

All patients felt significant
improvement in their
well-being without side
effects. There was are-
duction in the subjective
feeling of pain in the low-
er limbs. Three patients
undergoing vibroacous-
tic therapy experienced
a feeling of warmth in the
area treated.

Prospective clinical
trial

Qualification: F — determining an effective and safe frequency range; A — determination of an effective and safe amplitude range; T — determining an
effective and safe range of exposure time; P — designation of effective and safe placement location of the stimulus.
Other applied abbreviations: DOMS - Delayed Onset Muscle Soreness NRS — Numerical Rating Scale; NSCLBP — Nonspecific Chronic Low Back

Pain; ODI - Oswestry Disability Index; WBV — Whole Body Vibration; VAS - Visual Analogue Scale.

cle vibration stimulation during mo-
tor control exercise is likely to affect
motor adaptation and may be a ben-
eficial solution in the treatment of
chronic low back pain (cLBP)*. Mac-
intyre and Kazemi*” also indicate that
the best place to reduce pain is the
belly or tendon of the muscle. Local
application of vibrations to the knee

joints, in the tests by Skopowska et
al.>* and Beinert et al.*, reduced the
joint pain and cervical spondylosis,
which have a positive effect on mo-
bility of the arms.

Exposition to vibration proposed
by many authors ranges from 80 sec-
onds to even 60 minutes. It can con-
sist of several, 1-minute stimulations

with intervals or 1 continuous ses-
sion. This is confirmed, among oth-
ers, by Chochowska et al.*, who, in
the years 2009-2011 subjected pa-
tients with chronic spinal pain to vi-
brations under outpatient conditions,
and compared the results with those
of classical massage. According to the
authors of this report, the use of vi-

Table 2
Commercially available vibration equipment
. Duration of
Device Manufacturer Frequency Amplitude Location treatment Application
(Hz) (mm) (min)

. . Novotec
Galileo Delta A Title Table Medical GmbH 5-30 3.4 Whole-body - S

. Novotec
Galileo S25 Medical GmbH 10-30 34 Whole-body - S

MYOVOLT
MyoVolt Limited 120 1.2 Locally 15 S
Rehabilitacyjny Aparat Masuja- ) ) i Locally, Whole
oy Vitberg+ (RAM Vitberg+) Vitberg 10.10-52.2 0.01-0.21 body 30 MSK
TRATAC Active Roll Naum Care 62 - Locally - MS
Unit
UM-30M Electronics 60 - Locally - MS
Co. Ltd

V-Actor Storz kﬂge"'ca' 1-35 1-4 Locally . K
Vitafon Vitafon Ltd. 30-18000 0.0001-0.05 Locally 40-60 MS

M — medical vibration; S - sports vibration; C — cosmetic vibration; MSC — medical, sport and cosmetic vibration
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brations in the amount of 10 sessions,
lasting 12 minutes each, provides
better results compared to those ob-
tained in patients who underwent
classical massage. Alleviation of pain
in the group of patients undergoing
vibrations with the above-mentioned
characteristics took place earlier than
in the case of patients from the sec-
ond group®. Similar observations
are reported by, among others, Stam-
boliev et al.*’ using this method in
patients diagnosed with diabetic neu-
ropathy. After 8 weeks, they noted
significant improvement in postural
stability, reduced paraesthesia of the
limbs and in pain®. In the study by
Mendes et al.™, applying a vibration
blanket for 10 days, in sessions lasting
15 minutes each, caused a long-last-
ing decrease in pain, an increase in
muscle strength and mobility of the
glenohumeral joint. Bily et al.*! used
vibrations in patients following total
knee arthroplasty (TKA) in 12 group
sessions, which resulted in signifi-
cant pain reduction. Yang and Seo*?,
however, applying vibrations 3 times
a week for 6 weeks in sessions lasting
5 minutes each among patients suf-
fering from chronic back pain (spi-
nal), noted a reduction in pain, espe-
cially in the distal part*2. Therefore, it
is difficult to adopt a unified duration
of applying vibrations to overcome
pain-related problems of various or-
igins and locations, which seems to
require further observation and re-
search®.

Table 1 presents detailed results of
tests selected for the review (Table 1).

SUMMARY AND CONCLUSIONS

Living with specific pain is primar-
ily a struggle with disease, but also
with oneself, based on continu-
ous compromises. Often, it causes
the necessity to give up profession-
al dreams and ambitions, as well as
being a threat of elimination from
social activity or any other activi-
ty. This struggle is accompanied by
support from analgesic pharmacol-
ogy, surgical treatment and broad-
ly understood physiotherapy. We are
convinced that in this area, there is
also room for vibro-therapy. The use

DOI: 10.5604/01.3001.0012.6875

of vibrations in analgesic therapy is
an extremely interesting and still de-
veloping subject. However, it should
be borne in mind that only vibration
with properly correlated parame-
ters will ensure the safety of patients
and its effectiveness. Therefore, it
is proposed to create standardized
prognostic methods that would take
many factors into account directly.
By creating “personalized pain re-
lief medicine” (PPRM) identifying
a unique patient profile, one could
maximize the potential for beneficial
responses to treatment using vibra-
tion. This provides much room for
more insightful research, especially
since many vibration functions in re-
ducing pain remain undiscovered. It
is necessary to investigate which vi-
bration parameters best relieve pain
of a given type for a given patient’s
characteristics, in addition to devel-
oping the most optimal application
method, position and duration of
exposure. In addition, many stud-
ies lack information on the duration
of pain relief after using vibro-thera-
py. This makes it difficult to develop
a potential schedule or stimulus dose
that could be tailored to the speci-
ficity of pain. What also needs to
be taken into account is that vibra-
tion can be harmful or an initiator
of pain. There is a modulation of the
response direction to the stimulus
from hypoalgesia to hyperalgesia.
This change suggests that at a neu-
ronal level, there is the possibility of
switching from inhibition to excita-
tion when the signals become strong
enough. Therefore, it is very impor-
tant that the stimulus parameters
in vibrational therapy be thorough-
ly tested and controlled. Despite the
fact that the pain complaints ana-
lysed in the cited scientific publica-
tions were characterized by different
location and etiology, and also re-
lated to different populations, they
were joined by a common element,
which is the use of vibrations in their
treatment. It is difficult not to notice
the clear and beneficial effect among
patients with the presented ailments.

At this point, it should be recalled
that the authors of the presented re-
ports determine and characterize the
vibration parameters in the research

elSSN 1896-3250

© AWF Krakow

criteria, the duration of exposure and
location, as well as the frequency of
treatments and the number of ses-
sions. The vibrational devices used to
treat these patients had different tech-
nological characteristics (Table 2).

The subject of applying vibration in
the treatment of certain diseases cer-
tainly requires further research, but it
is difficult to resist the belief that it is
definitely justified.

Conflict of interest: none
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