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The influence of vibroacoustic therapy on the functional status 
of patients with gonarthrosis. A preliminary report
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S t r e s z c z e n i e

Cel pracy: Gonartroza jest chorobą, w której dochodzi do zaburze-
nia równowagi pomiędzy procesami regeneracji oraz degradacji 
chrząstki stawowej. Do jej głównych objawów należą: ból, obrzęk, 
sztywność, ograniczenie funkcji, a także deformacje stawu. Jedną  
z dostępnych, choć nowych, form leczenia zachowawczego gonar-
trozy jest terapia wibroakustyczna wywołująca w tkankach mikrowi- 
bracje – wykorzystująca fale dźwiękowe o zmiennej częstotliwości  
i amplitudzie. Celem badania była ocena wpływu terapii wibroaku- 
stycznej na stan funkcjonalny osób z gonartrozą.
Materiał i metody: Czterdzieści cztery osoby powyżej 44. roku życia 
z gonartrozą poddano 10 zabiegom terapii wibroakustycznej za po-
mocą aparatu Vitafon-T, w zmiennym przedziale częstotliwości 30–
18 000 Hz. Zabiegi trwały 15 min. W celu oceny skuteczności terapii 
przed jej zastosowaniem i po jej zakończeniu dokonano pomiarów: 
bólu (skala VAS), obwodów stawów oraz testów czynnościowych 
(Time Up and Go – TUG), uśrednionego czasu chodu na dystansie 
6 m oraz testu przysiadów. Analizę statystyczną wykonano za po-
mocą testu Wilcoxona, za poziom istotności przyjęto p < 0,0001.
Wyniki: W badanej grupie zaobserwowano zmniejszenie dolegli-
wości bólowych średnio o 1,9 pkt w skali VAS u 77% badanych, ob-
wodu leczonych stawów u 91% osób oraz czasu wykonania testu 
TUG u 96%. Liczba wykonanych przysiadów zwiększyła się u 82% 
pacjentów. Wszystkie wyniki osiągnęły istotność statystyczną na 
poziomie p < 0,0001. Chód swobodny poprawił się u 91% badanych, 
wynik ten nie był jednak statystycznie istotny.
Wnioski: Terapia wibroakustyczna przyniosła pozytywne efekty 
lecznicze o charakterze przeciwbólowym i przeciwobrzękowym, co 
wpłynęło również na poprawę sprawności funkcjonalnej w grupie 
pacjentów z gonartrozą. Badania wymagają jednak rozszerzenia na 
inne grupy pacjentów o zróżnicowanej etiologii chorobowej, zanim 
upowszechni się jej stosowanie w ośrodkach rehabilitacyjnych pod-
stawowej opieki zdrowotnej.
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S u m m a r y

Aim of the study: Gonarthrosis is a degenerative disease of the 
articular cartilage. Its main symptoms are pain, swelling, stiffness, 
limitation of functions and deformations of the joint. One of the 
available methods of preservative treatment of gonarthrosis is 
vibroacoustic therapy (VT), which evokes micro-vibrations in the 
tissues – through the use of sound waves of variable frequency and 
amplitude. The aim of the study was to estimate the influence of 
VT on the functional status of people with gonarthrosis.
Material and methods: Forty-four people, aged over 44, with go-
narthrosis were subjected to 10 sessions of VT with the Vitafon-T 
device, in a variable range of frequencies between 30 and 18 000 Hz.  
The sessions lasted 15 minutes. In order to estimate the effec-
tiveness of the therapy, double measurements (before and after 
therapy) of the following parameters were taken: pain (VAS), joint 
circumferences and function tests (Timed Up and Go – TUG), the 
average free walking time at the 6 m distance and the knee bends 
test. The statistical analysis was carried out using the Wilcoxon 
test, with the significance level of p < 0.0001.
Results: In the examined group a decrease was observed in: pain 
(by 1.9 VAS points among 77% of the patients), circumference of 
the joints among 91% and the time of conducting the TUG test in 
96%. The number of knee bends increased in 82% of the patients. 
All the results reached statistical significance (p < 0.0001). The free 
walking improved among 91%; however, this result was not statis-
tically significant.
Conclusions: Vibroacoustic therapy has brought positive treat-
ment effects of an analgesic and anti-swelling character, which has 
further influenced the functional efficiency of the patients with go-
narthrosis. The research still needs to be expanded to other groups 
of patients before the method may be popularized in primary care 
rehabilitation facilities.
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Introduction

Osteoarthritis (OA) is characterised by progressive 
damage of the articular cartilage accompanied by its 
insufficient rebuilding and by inflammation of the soft 
tissues adjacent to the joint. During the course of the 
disease, increased activity of the enzymes degrading 
cartilage, i.e. interleukin 1 (IL-1), transforming growth 
factor (TGF) and metalloproteinases, occurs [1, 2]. The 
extenuation of the hyaline layer and the presence of in-
flammation in the synovial membrane leads to dysfunc-
tion of the affected and, eventually, the adjacent joints. 
The frequency of knee OA occurrence increases with 
age. Overweight and obesity contribute to its develop-
ment. Degenerative changes in joints are recognized in 
every patient aged over 65 [3, 4].

Gonarthrosis most often afflicts obese women with 
hormonal imbalance; among men it is connected with 
work overload, physical effort or injuries. Moreover, ana-
tomical anomalies such as a history of hip dysplasia, genu 
valgum or genu varum and surgical treatment seem to 
be frequent causes of the second form of OA. This patho-
sis causes a defect in the functionality of a knee joint in 
around 10% of people over 55, among a quarter of whom 
it contributes to the development of a severe disability. In 
Poland, 25% of the 8 million cases of osteoarthritis con-
cern knee joints [3, 5, 6].

The disease is diagnosed on the basis of a clinical 
and imaging examination (magnetic resonance imaging 
[MRI], X-ray) as well as some additional examinations, 
i.e. bone scintigraphy and arthroscopy. Pain, the source 
of which is the periarticular tissues, depends on the po-
sition of the knee and the size of the load. In later stages 
of the disease, the pain also occurs at rest. According 
to the American College of Rheumatology (ACR), crite-
ria for diagnosis of knee osteoarthritis include: strong 
pain, swelling, morning stiffness, joint space narrowing, 
the presence of osteophytes and popping during joint 
movements as well as subluxations or genu varum [3, 7].

The optimum treatment of OA should by carried out 
in a complex manner and requires a proper combination 
of pharmacological treatment and individually suited 
rehabilitation. Moreover, the factors that should be tak-
en into consideration here are: age and accompanying 
diseases, the degree of the pain and disability, and the 
patient’s personal expectations as to the treatment. 
Commonly recommended are physical exercises and 
physical therapies which prove effective in reducing the 
pain, have an antiphlogistic effect, relax the muscles and 
improve the patient’s quality of life. The subsequent 
step is an improvement in movements, coordination and 
balance, resulting in a general enhancement of walking 
and limitation of the risk of falls [4, 8–10].

One of the less frequently applied methods of phys-
ical treatment is vibroacoustic therapy. The effect of 
the functioning of mechanical waves, which are sound 
waves produced by the Vitafon device, is to induce os-
cillation of the particles that form the environment in 
which they propagate in a certain range of frequencies, 
creating the microvibrations [11–13]. Alternate conden-
sations and dilutions of the environment are the ba-
sis of biological effects the mechanical waves exert in 
a human body [14]. The aptness of applying vibroacous-
tic therapy is based on the fact that living creatures con-
stantly use the energy of microvibrations at the cellular 
level. Microvibrations are created during various biologi-
cal processes, such as the contraction of the muscle cells 
(movement, rest), vocal cord vibration (speaking), and 
the pulsation of the blood and lymphatic vessels [13]. It is 
acknowledged that these pulsations, similarly to heat in 
intermolecular interactions, are resources in short sup-
ply among all warm-blooded organisms. It is assumed 
that the work of muscles of the entire human body uses 
up around 80% of all energetic resources. After injury or 
too intense physical effort, in chronic tiredness result-
ing from stress, or in old age, an energetic deficiency 
may take place as well as a lack of microvibrations. The 
microvibrations are crucial in the process of retrieving 
energy and in immunologic reactions. Vibroacoustic de-
vices are able to topically increase the energetic level to 
the optimum, which should lead to positive physiologi-
cal changes, i.e. [13, 15]:
•	more rapid disposal of metabolic products and inflam-

matory substances;
•	an improvement in the microcirculation and transport 

of lymph and the nutrition of cells;
•	support of the regeneration processes;
•	reinforcement of interaction of cells within the immu-

nological system;
•	participation in transport of stem cells around the body.

Owing to these properties, vibroacoustic therapy 
contributes to the reduction of swelling and pain in situ, 
improves the blood supply of the tissues, accelerates 
the reaction of the immunologic system and enhances 
the effectiveness of the pharmacological treatment. The 
results of some studies reveal that in the case of apply-
ing microvibrations at the level of the liver and kidneys, 
their functioning is improved and the pain of the lum-
bo-sacral part of the spine is reduced [13, 16, 17].

Vibroacoustic therapy is based on the influence of 
microvibrations of variable acoustic frequencies (of the 
range between 0.1 and 18 000 Hz) with the amplitude of 
the vibrations up to a maximum of 50 μm (0.0001–0.05 
mm) on human tissues. The advantage of this therapy 
is the simplicity of its application, the impact on the 
chemism of the tissues and the micromassage of struc-
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tures submitted to the treatment. Four therapeutic pro-
grammes are distinguished, which vary according to the 
different intensity of the doses. The length of the thera-
py ranges between 5 and 60 minutes, applied from one 
to three times a day. The vibroacoustic sessions using 
the Vitafon apparatus may be a magnificent preparation 
for healing exercises. It ought not to be applied in can-
cerous conditions, inflammation of the veins, pregnancy 
or kidney calculus [11, 13, 18]. 

Aim
The aim of this preliminary study was to prove the 

effectiveness of vibroacoustic therapy as a monothera-
py applied in patients with gonarthrosis.

Material and methods
A group of 44 patients (20 men and 24 women) suf-

fering from degenerative knee joint disease participated 
in the study (the average age was 64.85). On the basis 
of an interview and the X-ray imaging, patients with 
a history of injuries and with recent inflammation of the 
knee joint area were excluded. The majority of the pa-
tients were diagnosed with knee joint osteoarthritis of 
the second stage, and only 7% of cases with the third 
stage. Half of the patients were overweight. Two of the 

patients moved using crutches; 70% of the participants 
were no longer professionally active, and 4 people in the 
entire group spent their time actively cycling or running.

A series of 10 sessions of vibroacoustic therapy 
was carried out. The Vitafon-T’s present treatment 
programmes 1 and 4 (recommended by the producers) 
were applied in a periodically altered range of acous-
tic frequencies between 30 and 18 000 Hz. The length 
of each session was 15 minutes. The applicators, after 
being attached, adhered directly to the skin around the 
knee joints. The treatment procedure proposed by the 
producer was intentionally changed so that it was possi-
ble to perform in outpatient conditions among a broad-
er group of patients.

To assess the effectiveness of the therapy, double 
measurements (before and after therapy) were con-
ducted of: the level of the perceived pain on the day of 
the examination (VAS), the circumferences of the knee 
joints (5 cm above the joint space) and the functions of 
the lower limbs. The following functional tests were car-
ried out:
•	the mobility and the risk of fall assessment test “Timed 

Up and Go” (TUG);
•	the average time of free walking over 6-metre distance 

test;
•	the test of the number of knee bends done without ex-

periencing discomfort and/or pain.
Twenty randomised patients were additionally asked 

about the frequency of taking painkillers and non-ste-
roid anti-inflammatory drugs (NSAIDs). This group also 
assessed changes in pain intensity expressed in terms 
of the use of painkillers and an assessment of changes 
in mobility using a modified pain indicator question-
naire by Laitinen.

The consecutive arithmetic averages and standard 
deviations were calculated. To compare particular pairs 
of variables in a statistical analysis, the Wilcoxon test 
was used where the significance level was established 
at α = 0.0001. The Statistica 10 software was used in 
the calculations. The research conducted in 2011 was ap-
proved by the Bioethical Commission at the Collegium 
Medicum in Bydgoszcz.

Results
Prior to the vibroacoustic therapy, patients were 

asked about the subjective level of perceived pain on 
the VAS scale, which was 5.17 (SD = 2.1) on average. 
Once the therapy had been completed, after 14 days, 
a decrease in joint pain was observed, by 1.9 points in 
77% of patients, down to the value of 3.27 (SD = 1.94) 
(Fig. 1). The reduction of pain was also connected with 
a reduction in the circumference of the sore knee joints 
(by 0.88 cm on average) in 91% of patients (Fig. 2). Be-

Fig. 1. Differences in the level of perceived pain 
(VAS) among patients with gonarthrosis, be-
fore and after applying vibroacoustic therapy  
(n = 44). The Y-axis indicates the VAS score  
(0–10); p < 0.0001.
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fore the treatment, the average value for the circumfer-
ences was 43.31 cm (SD = 4.66) and after the sessions it 
decreased to 42.43 cm (SD = 4.61).

There was also a slight improvement in the time of 
free walking over a 6-metre distance on a flat surface in 
91% of the examinees. The time of the TUG test perfor-
mance decreased by 1.0 s, on average (Fig. 3), in 96% of 
patients, from the initial values of M (mean) = 10.13 s  
(SD = 2.45) to M = 9.13 s (SD = 2.17). The majority of 
patients noticed a decrease in constraints of physical 
activity and an increase in the smoothness of walking. 
The squat test revealed a rising tendency by 5 squats, 
on average, suggesting an improvement in the function-
ality (Fig. 4). Initially, among 38.5% of the patients, per-
forming even a single squat was impossible (M = 2.13, 
SD = 2.89). After the therapy the number of painlessly 
performed squats significantly increased – in 82% of pa-
tients (M = 7.02, SD = 5.2).

During the study, the patients with gonarthrosis start-
ed using NSAIDs less frequently and in smaller amounts 
(Fig. 5). In 20 randomly chosen patients in whom the Lait-
inen test was carried out it revealed a significant decrease 
in the frequency and intensity of pain related to OA. Be-
fore the vibroacoustic therapy, these values amounted to 
5.8 points, on average (SD = 1.85) with the minimum level 
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Fig. 2. Differences in the circumferences of the 
knee joints among patients with gonarthrosis, 
before and after applying the therapy with the 
Vitafon device (n = 44). The Y-axis indicates the 
treated joint circumference in cm; p < 0.0001.
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Fig. 3. Differences in the results of the TUG test 
among the patients with gonarthrosis, before 
and after vibroacoustic therapy (n = 44). The 
Y-axis indicates time of the TUG test in seconds; 
p < 0.0001.
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of 3.94. After the treatment, they decreased to a mini-
mum of 1.22 with an average of 2.7 (SD = 1.45).

Discussion
There is a body of literature concerning application 

and effectiveness of vibroacoustic therapy [12, 15, 16, 
19]. The research on its effectiveness reveals significant 
improvement of health condition in patients with in-
flammations of the joints and nerve roots or backaches. 
Cessation of the inflammatory process is also acknowl-
edged among people suffering from bladder and nipple 
infection or prostate adenoma. Also a shortening of 
the time of healing of broken bones was observed in 
patients who used vibroacoustics as part of their reha-
bilitation programme [11, 13, 20, 21]. Worth emphasiz-
ing are two Polish studies by Łukasiak et al. [17] on the 
treatment of enthesopathy of the tuber calcanei and re-
search by Stępień et al. [18] – on post-operative Dupuy
tren’s contracture therapy. 

Patients with cancerous conditions, inflammation 
of the veins, pregnancy or kidney calculus are exclud-
ed from the use of vibroacoustics. A number of patients 
may also be bothered by the extended length of the 
therapy – from 4 to 6 hours. The presented research, 
however, indicates that this period may be shortened.
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In the first study [17], 60 patients with calcaneal spur 
were divided into two subgroups: I – submitted to vibro-
acoustic therapy, II – submitted to combined laser ther-
apy and sonotherapy. In both groups, statistically signif-
icant and satisfactory remission of pain was observed; 
however, the decrease averaged 2.6 VAS points in the 
group applying Vitafon, in contrast to only 0.6 points 
in the laser sonotherapy group. A similar percentage of 
patients with decreased intensity of pain by 1.9 points, 
on average, and improved functionality were found in 
the hitherto presented research – in patients with go-
narthrosis – after applying the 1st and 4th therapeutic 
programmes during 15-minute sessions. In the majority 
of patients, the mechanics of the movements and the 
quality of walking improved.

In the research carried out by Stępień et al. [18] in 
a group of 20 patients operated on due to Dupuytren’s 
contracture in whom mechanical waves inter alia were 
applied, a 70% decrease in pain was observed as well as 
an increase in the range of motion of the operated fin-
gers joints. Both in the group where vibroacoustic waves 
monotherapy was used and the one where it was com-
bined with laser therapy, a distinguishable improvement 
of the health condition of patients was observed. These 
results prove the high effectiveness of vibroacoustic 

therapy and the purposefulness of its combination with 
other forms of treatment in various diseases of the lo-
comotor system.

The positive effects of the treatment with mechan-
ical waves in the range of ultrasounds are reported by 
many research teams [9, 22]. This concerns not only cas-
es of gonarthrosis but also cases of coxarthrosis, enthe-
sopathy, fibromyalgia, periarticular inflammation of the 
shoulder and carpal tunnel syndrome [23, 24]. This ther-
apy is also commonly used in the field of sport medicine 
[25]. Together with NSAIDs in the form of a gel (phono-
phoresis in a dose of 0.4 W/cm2 in a 5-minute session 
plus 1% diclofenac), very good therapeutic results may 
be obtained in patients with first degree gonarthrosis 
[26]. Positive effects are reported concerning one type of 
sonotherapy – LIPUS (low-intensity pulsed ultrasound) – 
with regards to various locomotor system diseases. The 
method is based on 20-minute sessions using low-in-
tensity energy transmitted via impulses [27].

Many authors report the positive effects of other 
forms of physical therapy such as laser radiation, mag-
netic fields or thermotherapy, applied in patients with 
gonarthrosis [9, 28, 29]. Among the most effective meth-
ods are cryotherapy – for 3 minutes; laser therapy (usu-
ally as a contact method using a wavelength of 810/820 
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Fig. 4. Differences in the results of the squat 
test among the patients with gonarthrosis, be-
fore and after vibroacoustic therapy (n = 44). 
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formed; p < 0.0001.

Fig. 5. Differences in the frequency of use of 
NSAIDs by the patients with gonarthrosis, be-
fore and after vibroacoustic therapy (n = 20). 
The Y-axis indicates the frequency of use of 
NSAIDs on the Laitinen scale (0–4); p < 0.01.
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nm in doses of 5 to 8 J/cm3) and a low-frequency pulsed 
magnetic field (through the magnetic induction of about 
7 mT, frequency of 20 Hz over 15-minute sessions). After 
these therapies, in all studied groups of patients, con-
siderable pain relief was observed as well as a decrease 
of joint swelling and improvement of walking in 75% of 
individuals. Also in the present study, with the use of  
a mechanical wave, a statistically significant decrease 
of joint swelling, better quality of walking, an analgesic 
effect, and improvement in functionality of the lower 
limbs – with regards to doing knee bends and walking 
on the steps – were observed in the majority of subject-
ed patients.

Although a significant improvement of all above-men-
tioned parameters has been observed in our study, we are 
leaning toward extending and randomising the sample 
group. This is a pilot study, and therefore requires vali-
dation, which is associated with the presence of a con-
trol group. Currently, studies with ultrasound therapy are 
also being conducted in patients with OA. In the future, 
we would like to apply combined therapy, e.g. with laser 
therapy, cryotherapy or physiotherapy, due to their report-
ed high effectiveness [5, 9, 29]. The increase in muscle 
strength, and improvement in body balance and coordi-
nation, will surely contribute to the prolongation of the 
therapeutic effects in patients with gonarthrosis.

Conclusions
Vibroacoustic therapy has brought positive heal-

ing effects of an analgesic and anti-swelling character 
among patients with gonarthrosis which, eventually, en-
hanced the general mobility.

Due to the positive effect of vibroacoustic therapy in 
patients with gonarthrosis, it may become one of the el-
ements of the healing process of degenerative changes 
in the knee joints. The intentionally changed vibroacous-
tic therapy procedure, adapted to the National Health 
Fund treatment system, provides opportunities of appli-
cation in a broader group of patients – which does not 
exclude the use of the producer’s recommendations.

It is advisable to extend the sample group to other 
groups of patients with diverse disease aetiology, ac-
cording to evidence-based medicine.

The authors declare no conflict of interest.
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