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Odpowiedzialnos¢
cywilna Fizjoterapeuty

Po blisko 30 latach staran fizjoterapia zostata uznana za nieza-
lezny zaw6d medyczny. Wigze sig to nie tylko z podniesieniem
prestizu zawodowego czy wzmocnieniem pozycji Fizjotera-
peutéw wsréd innych zawodéw medycznych, ale réwniez
ze zwigkszeniem odpowiedzialnosci cywilnej.

wZgodnie 7 art. 2. Ustawy z dnia 25 wrzesnia o zawodzie
fizjoterapeuty, profesja ta jest samodzielnym zawodem
medycznym.”

Obecnie odnotowywana jest rosnaca ilo$¢ i wysokos¢ roszczen
pacjentow wzgledem podmiotéw leczniczych oraz osob
wykonujacych zawody medyczne. W latach 2011-2016 do sagdow
cywilnych pierwszej instancji wplynegto ponad 5 400 spraw
z zakresu ochrony zdrowia, a kwoty odszkodowan oraz
zados$¢uczynien jakich Zzadaja pacjenci sa z roku na rok coraz
wyzsze. Potwierdzaja to dane statystyczne Ministerstwa
Sprawiedliwosci, z ktérych wynika ze w latach 20142017 kwota
zasadzanych zado$éuczynien i odszkodowan wzrosta o 70%
w poréwnaniu do lat ubiegtych.

Blad podczas wykonywania $wiadczenia moze kosztowaé
nawet kilka milionéw zlotych.

Sad Najwyzszy w czerwcu 2018 r. na rzecz rodzicow i trwale
niezdolnego do samodzielnego funkcjonowania dziecka
zasadzil kwotg zadoscuczynienia w wysokosci 3 235 000 zti
W tym precedensowym wyroku Sad Najwyzszy stwierdzil, ze
cierpienie z powodu kalectwa dziecka mozna traktowac
podobnie jak §mierc.

Odpowiedzialno$¢ majatkowa Fizjoterapeuty uzalezniona jest
od formy wykonywania zawodu. W przypadku wykonywania
zawodu w oparciu 0 umowe o prace, zobowigzanym do wyplaty
$wiadczenia na rzecz poszkodowanego pacjenta bgdzie podmiot
zatrudniajacy. W okreslonych sytuacjach moze on jednak
zwroci¢ si¢ do pracownika o pokrycia wyrzadzonej szkody
do trzech wysokosci miesigcznego wynagrodzenia, a w przypa-
dku winy umys$lnej — do pelnej wysokodci zasgdzonego
odszkodowania, zado$¢uczynienia czy renty.

Sprawa wyglada inaczej w przypadku zatrudnienia na podstawie
umowy cywilnoprawnej (réwniez kontraktow), wowczas to spra-
wca odpowiada za wyrzadzong szkode do pelnej wysokosci,
nieograniczonej limitem.

Najlepszym sposobem zabezpieczenia si¢ przed odpowie-
dzialnoScia cywilng jest dobra polisa ubezpieczeniowa.

Dobra, czyli dopasowana do zawodu Fizjoterapeuty pod
wzgledem zakresu, sum gwarancyjnych oraz skladek. Zabiegi
manualne (mobilizacje oraz manipulacje), akupunktura,
akupresura, igloterapia oraz osteopatia sg nieodlgcznym
elementem pracy z ludzkim ciatem i wigza si¢ z ryzykiem
wyrzadzenia szkody.

Dedykowany program ubezpieczeniowy kierowany wylacznie
interesami Fizjoterapeutow, ktory oprécz wyzej wymienionych
zabiegow obejmuje rowniez czynno$ci ujete w Migdzynarodo-
wej Klasyfikacji Procedur Medycznych ICD-9-CM, znajduje sig
na stronie ptfubezpieczenia.pl.

Formularz dopasowuje rodzaj ubezpieczenia do formy
wykonywania zawodu, a sam proces przystgpienia w catosci
odbywa sig¢ online.

Ubezpieczenia dla Fizjoterapeutéow

Dedykowany Program dla Cztonkow
Polskiego Towarzystwa Fizjoterapii

@ gwarancja ochrony!

Rekomendowana przez Polskie Towarzystwo Fizjoterapii

oferta obejmuje:

O zabiegi igtoterapii, akupunktury, akupresury oraz osteopatie

O ochrone zabiegow manualnych, takich jak mobilizacje i manipulacje

O czynnosci ujete w Miedzynarodowej Klasyfikacji
Procedur Medycznych ICD-9-CM

Szczegb6towe informacje dotyczace ochrony ubezpieczeniowej

oraz mozliwosci przystapienia do ubezpieczenia online pod adresem:

www.ptfubezpieczenia.pl
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WALKI

W1 Watek @12x30 cm
W2 Watek @12x60 cm
W3 Watek @15x30 cm
W4 Watek @15x60 cm
W5 Watek @25x60 cm
W6 Watek @30 x80 cm
W7 Watek @30x100 cm
W8 Watek @40 x80 cm
W9 Watek @40 x100 cm
W10 Watek @50x80 cm
W11 Watek @50x100 cm

POLWALKI

P1 Potwatek @30x25x5 cm
P2 Potwatek @32x25x7 cm
P3 Potwatek @60x19%9 cm
P4 Potwatek @60x15%10 cm
P5 Potwatek @60x18x12 cm
P6 Potwatek @60 x30x10 cm
P7 Potwatek @60x30x15 cm
P8 Pétwatek @60 x36x18 cm
P9 Potwatek @60 x40x20 cm

MATERACE

180x60x5 cm
195x80x5 cm
195x80x10 cm
195x90x5 cm
195x90x10 cm
195x100x5 cm
195x100x10 cm
195x120x5 cm
195x120x10 cm

KLINY

K1 Klin 30x15x21 cm
K2 Klin 30x20x16 cm
K3 Klin 50x35x20 cm
K4 Klin 60x60x12 cm
K5 Klin 60x60x15 cm
K6 Klin 70x60x25 cm
K7 Klin 70x60x30 cm
K8 Klin 80x50x50 cm
K10 Klin pod noge z pétka
60x%22x12 cm

erehabilitan

www.erehabilitant.pl

eRehabilitant to rodzinna firma produkcyjna z tradycjami,
dziatajgca na rynku od 1990 roku wykonujgca

wyroby z pianki poliuretanowej T25 i RG75, powlekane
tatwo zmywalng skorg ekologiczng.

Gtéwnie sg to wyroby medyczne pomocne w rehabilitacji.
Materiaty uzyte do produkcji posiadajg atesty i
certyfikaty i sg zgodne z wymaganiami Ustawy 0 wyrobie
medycznym WE.

OFERUJEMY WYROBY WYSOKIEJ JAKOSCI W KONKURENCYJNYCH CENACH
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Zmiany ruchomosci ledzwiowego odcinka kregostupa pod
wplywem serii zabiegéw magnetoterapii niskiej czestotliwosci
— badanie randomizowane z pojedyncza slepa proba

Changes in mobility of the lumbar spine under the influence of a series of low-frequency
magnetotherapy procedures — randomized single-blind study

— 2S5BSR R R N RB DR E T - S EIHKRABEA IR -

Katarzyna Juscinska'(ABEF) Wojciech Garczynskiz3A.C.D.EF) Ignacy Klonowski'(B),
Tomasz Kowalik4E), Magdalena Gebska5(EF)

"Niepubliczny Zaktad Opieki Zdrowotnej ,Vertebron” w Chojnie / Non-public Health Care Facility "Vertebron" in Chojna, Poland
2Wyzsza Szkota Edukacii i Terapii im. prof. Kazimiery Milanowskiej w Poznaniu /
Professor Kazimiera Milanowska College of Education and Therapy in Poznan, Poland
3Indywidualna Praktyka Fizjoterapeutyczna w Szczecinie / Individual Physiotherapeutic Practice in Szczecin, Poland
“Wielospecjalistyczny Szpital Wojewddzki w Gorzowie Wikp. Sp. z 0.0. / Multi-specialist Provincial Hospital in Gorzéw WIikp. Sp. z 0.0., Poland
5Pomorski Uniwersytet Medyczny w Szczecinie, Wydziat Nauk o Zdrowiu, Zaktad Rehabilitacji Narzgdu Ruchu /
Pomeranian Medical University in Szczecin, Faculty of Health Sciences, Department of Motor Organ Rehabilitation, Szczecin, Poland

Streszczenie

Wprowadzenie. W literaturze odnajdujemy wiele prac, w ktérych podkreslana

jest ogromna rola, jaka petni fizykoterapia w leczeniu schorzen kregostupa. Terapia polem magnetycznym niskiej czestotliwosci wykorzystywana jest
gtéwnie, jako jeden z wielu elementéw kompleksowej rehabilitacji.

Cel pracy. Celem badan byta ocena wptywu serii zabiegdw z uzyciem magnetoterapii niskiej czestotliwosci na ograniczenie ruchomosci ledzwiowego
odcinka kregostupa, a takze okreslenie, czy warto$¢ BMI oraz wiek pacjentow, wptywa na uzyskany wynik zakresu ruchomosci.

Materiat i metodyka. Badaniami objeto 40 0séb, w wieku od 30 do 71 lat. Ruchomos¢ zmierzono pierwszego oraz ostatniego dnia terapii, za pomoca
zmodyfikowanego testu palce - podtoga. Badanie byto randomizowane z pojedynczo slepa préba. W grupie A zastosowano zabieg magnetoterapii niskiej
czestotliwosci, a w grupie B symulacje zabiegu. Analize statystyczna wykonano w programie Statistica 12.

Wyniki. Réznice wynikéw uzyskanych przed oraz po serii zabiegéw w poszczegélnych grupach badanych stanowily wartos¢ nieistotng statystycznie (p =
NS).

Whnioski. Magnetoterapia niskiej czestotliwos$ci nie wptywa na zakres ruchomosci ledzwiowego odcinka kregostupa. Warto$¢ wskaznika masy ciata

w nieznacznym stopniu wptywa na zakres ruchdw, a takze nie ma zwigzku pomiedzy wiekiem os6b bioracych udziat w badaniu a zakresem ruchomosci
danego odcinka kregostupa.

Stowa kluczowe:
magnetoterapia, pole magnetyczne, ledzwiowy odcinek kregostupa, ograniczenie ruchomosci

Abstract

Introduction. In the literature, we find many works emphasizing the great role of physical therapy in treatment of spinal disorders. Low-frequency
magnetic field therapy is mainly used as one of many elements of complex rehabilitation.

Aim of the study. The aim of the study was to evaluate the effect of a series of low-frequency magnetotherapy procedures on the limitation of mobility of
the lumbar spine, as well as to determine whether the value of BMI and the age of patients affect the obtained result of the mobility range.

Material and methods. 40 people aged 30 to 71 were examined. The mobility was measured on the first and last day of the therapy using a modified
fingertip-to-floor test. It was a randomized, single-blind study. Low-frequency magnetotherapy was applied in group A and simulation of the procedure in
group B. Statistical analysis was conducted in the Statistica 12 programme.

Results. Differences in results obtained before and after the series of procedures in particular groups of patients were statistically insignificant (p=NS).
Conclusion. Low-frequency magnetotherapy does not affect the mobility range of the lumbar spine. The value of the body mass index has a slight
influence on the range of movements, and also there is no relation between the age of the participants in the study and the range of mobility of a given
section of the spine.

Key words:
magnetotherapy, magnetic field, lumbar spine, mobility limitation
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Introduction

One of the most common types of back pain are those located
in the lower part of the spine. It is believed that about 80% of
people have experienced it at least once, and its nature can be
determined starting from those of short duration and low
intensity, up to those that occur chronically and induce very
strong pain sensations [1]. Spinal injuries, which cause pain,
most often occur as a result of excessive strain, in comparison
to the strain that can be tolerated by tissues (e.g. L5 vertebra
can take a load of about 90N, that is 10kg). In the case of
automatic performance of daily activities, the generated strain
can increase up to 20 times [2].

Pain occurs mainly when the movement is performed or when
the affected part of the body is under strain. In order to avoid
it, the person limits activity and takes painless positions, while
when trying to perform passive movement, the so-called
"muscle defense" takes place, that makes it impossible to
perform it through reflex muscle tension. This way the body
tries to prevent further damage, but the opposite result is
obtained. Lack of movement causes shortenings of muscles,
which in turn leads to metabolic disorders in tissues, as well as
ischemia. This results in increased muscle tension, which
increases pain.

Reduction of spine mobility leads to difficulties in performing
operations with upper limbs, and the limitations are
compensated by movements of lower limbs. An example may
be the lifting of objects from a low surface, e.g. the floor,
where the goal is achieved by doing a squat. Reduced mobility
of the trunk also leads to disorders of internal organs, as well
as of fluidity of walking [3].

Mobility limitations may relate to passive or active mobility.
In the case of the first one, we distinguish anatomical causes,
which are internal joint problems, such as osteophytes, fibrous
or bone adhesions, free objects causing blockages, cartilage
disorders or deformities of the joint surface, as well as extra-
articular abnormalities such as contractures and stretching
problems of the joint capsules, muscles or fascias, scars or
extra-skeletal ossification. There are also non-anatomical
causes, which include exudates and pain.

When active mobility is restricted, there is insufficient muscle
strength to perform the full range of movement. We
distinguish between the following causes: indirect, i.e. muscle
defense in the form of tension in response to pain, or those that
result from barriers related to passive mobility - mixed, i.e.
when muscle function is disturbed due to joint and
periarticular pathologies. Direct causes are also mentioned,
resulting from muscle disbalance, as well as from muscle
strength disorders [3].

The spinal muscles, due to the higher content of fast-twitch
muscle fibers, will react with pain as a result of fatigue, while
the task of the thoracolumbar fascia is to transfer tension in
the lumbar spine and accumulate energy during its stretching.
This function is disturbed in a person suffering from pain.
Injuries resulting in adhesions and fibrosis can contribute to
the loss of elasticity of the fascia. As a consequence, the
mobility of the spine is limited [4].

A magnetic field is an element of an electromagnetic field. It is
generated in magnetized bodies that are electric conductors
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and those that are electrically charged [5]. The response of
tissues to variable magnetic fields depends on its physical
properties [6]. An important property of magnetic field is the
ability to penetrate through any structure of the body. This
distinguishes them from other forms of energy, which are
subject to the phenomenon of absorption to specific depths
[7]. Magnetic field can be divided into static, the source of
which is a magnet (currently not used) and dynamic, which is
created under the influence of electric current that flows in
the conductor. The magnetic field currently used in
magnetotherapy procedures can be divided according to the
frequency value. Those where the frequency value does not
exceed 50Hz (in the USA - 60Hz) include treatments with the
use of low-frequency magnetotherapy, while those with the
use of high frequency include treatments in which the fields
affect the body tissues, resulting in overheating, i.c.
diathermy [7].

When determining the parameters of the procedure, the
following variables should be taken into account: duration of
the procedure, frequency and intensity of the magnetic field.
The first parameter, which is time, is considered to be
unlimited, as excess of exposure does not have any negative
effects. It was assumed that the treatment time should not be
shorter than 5 minutes and should not exceed an hour. The
series includes from 5 to 15 treatments, of which the first
ones should be performed daily, the subsequent ones every
second day or twice a week. It should be remembered that
after a few procedures a feeling of deterioration in health
may appear. It is important that the procedure is performed
until early evening, before 9 p.m., as it may cause sleeping
problems in patients [7]. Due to the presence of biological
rhythm, it is recommended to perform procedures at a fixed
time for each patient [8]. The frequency in low-frequency
magnetotherapy with higher induction values ranges from 1
Hz to 50 Hz (60 Hz). Its value in individual procedures
depends on the patient's condition. In the case of acute states
the value from 1Hz to 5Hz is used, in subacute states - from
SHz to 20Hz, and in chronic states from 20 Hz to 50 Hz (60
Hz) [7]. There are different shapes of impulses: square,
triangular, trapezoidal, sinusoidal and their variations. The
field can be generated in continuous operation or with
intervals from 0.6 to 8 seconds [9]. The intensity of magnetic
field in low frequency magnetotherapy does not exceed 10
mT. As with frequency, the induction value depends on the
patient's condition. In the acute period doses not exceeding 3
mT are used, in the subacute period - induction not
exceeding 5 mT, and in the chronic state — doses higher than
5mT[7].

The patient's position during the procedure should be
comfortable, sitting or lying down, and allow the problematic
area to be located inside the coil. Due to the fact that the
magnetic field penetrates through the clothes, the patient does
not have to remove them. What is important, the procedure
can also be performed on people with plaster casts. The
patient should be informed of the need to put away private
items that may be damaged by field emissions, such as
a watch, credit card, hearing aid etc. [8].

www.fizjoterapiapolska.pl
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Aim of the study

The aim of the study was to evaluate the effect of a series of
low-frequency magnetotherapy procedures on the limitation of
mobility of the lumbar spine section, based on a modified
fingertip-to-floor test. An additional aim was to determine
whether the mobility range will improve in the group of
patients in which the simulation of the procedure was
conducted (placebo effect).

Material and methods

The research was carried out at the Non-Public Health Care Facility
"Vertebron" in Chojna, in the period from January to April 2018.
Participation in the research was voluntary and anonymous. Each
patient was informed about the aim, the course of the experiment, as
well as about the possibility of resigning from participation in the
study at each stage. The series included 10 procedures performed
from Monday to Friday. The sample consisted of 40 people, of
which 24 were women (60 %) and 16 men (40 %). The age range
among the respondents was 30-71 years of age. The mean age of the
respondents was 55.6 years..

A randomized, single-blind study was applied in this research. The
patients were divided into two study groups. In group A, consisting
of 20 people, low-frequency magnetotherapy was applied, while in
group B, also consisting of 20 people, a simulation of the
magnetotherapy procedure was used to check the occurrence of the
placebo effect and its therapeutic effects. The equipment used in the
research: MagnerPlus, Aster ABR VER: 2.2 SN:MP-11/05/06. The
following parameters were applied in group A: sinusoidal pulse,
magnetic field induction - 40 Gs, frequency - 30 Hz, continuous
mode - break time - 0 seconds, magnetic field applicator - CSP 60,
reel applicator - 60 centimeters, placed near the lumbar spine
segment. Duration of the procedure — 15 minutes. In group B the
procedure parameters were set to minimum values. Duration also
15 minutes. The methodology of the procedures performed
corresponded to the commonly used standards.

Fig. 2. Treatment with the use of low frequency magnetotherapy

Fig. 1. MagnerPlus, Aster ABR equipment

The criterion for participation in the study was the state of
health, which was not a contraindication for performing the
procedure, and the presence of mobility restriction in the
lumbar spine section. The mobility range was determined by
means of a modified fingertip-to-floor test. The patient's task
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was to make a bow forward while in the correct sitting position
on the couch, with their feet touching the wall with the sole si-
de. The distance from the longest finger to the wall has been as-
sumed to be the value of mobility limitation. The measurement
was taken with an anthropometric measure, with a basic unit of
1 centimeter. In order to evaluate the progress of treatment, the
mobility range test was repeated after the end of the series.

Each patient was informed about possible sensations during the series of
treatments and asked not to use other physiotherapeutic services, as well
as not to perform exercises that could change the range of spinal mobili-
ty, due to the possibility of falsification of test results.

The elaboration of the results was based on the statistical analysis of me-
asurable (ordinal) features using the Wilcoxon test. For all measurable
parameters the mean (X), standard deviation (SD), minimum value (Min)
and maximum value (Max) were determined, and for non-measurable
parameters — the number and percentage. The analysis of the distribution
of variables was carried out on the basis of the Shapiro-Wolf test. In the
verification of all analyses, a significance coefficient was used (p) at the
level of a = 0.05, which allowed to recognize the statistically significant
variables at p < 0.05. The analysis of variable compounds was performed
on the basis of Pearson's test. Changes in intergroup significance were
assessed using the Mann-Whitney U test. Statistical analysis was carried
out using Statistica 12 software and an Excel worksheet.

Results

The group of respondents consisted of 40 people, 60% of
whom were women (24), while 40% were men (16). In both
groups, the number of people and the sex ratio were the same,
i.e. the groups consisted of 20 people each with 12 women
and 8 men (Tab. 1).

Table 1. Sex by study groups

Women 12 60 12 60

Men 8 40 8 40

The average age of the respondents was 55.6 years £8.91. The
average age of all women was 54.9 years, while men — 56.8
years. The youngest person was 30, the oldest 71 years old.

In group A, i.e. the one in which the low-frequency magnetotherapy
procedure was performed, 20 people were qualified for the study.
The youngest person was 44 and the oldest — 70 years old. The ave-
rage age of the group was 55.8 years = 7.21 (Tab. 2). The average
age of women was 55.8 years, while that of men was 55.6 years.

Table 2. Average values and standard deviation of age in particular groups of respondents

Age [years] 55.75 7.21 55.50 10.53
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In group B with 20 patients, the low-frequency magnetotherapy
procedure simulation was performed in order to assess the place-
bo effect. The average age of the group was 55.5 years + 10.53
(Tab 2). Women were 53.9 years old on average and men — 57.9
years old. The youngest person was 30, the oldest — 71 years old.
The average BMI was 24.25k g/m2 + 3.18, which is a correct
value (with 24.05 kg/m2 for women and 24.61 kg/m2 for
men). The minimum, i.e. 18.83 kg/m2, was also within the
correct range, while the maximum result - 32.63kg/m2, meant
the first degree of obesity.

BMI in group A was 23.31 kg/m2 + 3.06, i.e. correct value
(Tab. 3). The person with the lowest body mass index showed
its correct level, i.e. 18.82 kg/m2. The person with the highest
BMI, i.e. 29.75 kg/m2, was overweight.

Table 3. Average values and standard deviation of BMI in particular groups of respondents

BMI [kg/m2] 23.31 3.06 25.19 3.07

BMI in group B was 25.19 kg/m2 + 3.07, which indicates
overweight (Tab. 3). The person with the lowest body mass index
showed its correct level, i.e. 20.47 kg/m2. The person with the
highest BMI, i.e. 32.62 kg/m2, had the first degree of obesity.
Before starting the therapy, the patients' lumbar spine mobility
was assessed according to a modified fingertip-to-floor test.
The average limit was 8 .76cm + 4.99. The maximum value is
22 cm and the minimum value is 2cm. The minimum value of
the limitation after the completion of the therapy was Ocm.
The average is 6.80cm + 6.09. The maximum after completion
of treatment was 24 cm (Fig. 3).

=
o

8,76

2 = N W o U N @ W

Before After

*The Wilcoxon test

Fig. 3. Modified fingertip-to-floor test

The average limitation of mobility in group A was 7.45cm +
3.53. The smallest value of the limitation is 2cm, while the
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largest is 14cm. The average limitation of mobility after
completion of therapy was 5.35cm + 4.51. The lowest value of the
limitation is O cm, while the highest value is 17 cm (Tab. 4).

Table 4. Average values and standard deviation in the modified fingertip-to-floor test in particular groups of respondents

A ]
[n = 20] [n =20]
X SD X SD

Before After Before After Before After Before After

Modified fingertip-to-floor test 7.45 5.35 3.53 4.51 10.07 8.25 5.91 7.16 p <0.001

*The Wilcoxon matched-pairs test

The average limitation of mobility in group B was 10.07 cm +
5.91. The lowest value of the limitation in the group was 3 cm,
while the highest was 22 cm. Average limitation of mobility after
completion of the therapy is 8.25 cm + 7.16. The lowest value of
the limitation is Ocm, while the highest value is 24 cm (Tab. 4).
The value of limitation of the lumbar spine mobility was
analyzed in the entire study group before and after a series of
procedures. The obtained result indicates a statistically
significant difference p =0.000024 (p <0.001).

The differences in the results obtained before and after the series of
treatments in particular study groups were analyzed. The result
obtained constitutes a statistically insignificant value (p = NS) (Fig.4).

2,5
21
2 1,82
15
1
0,5
0
A A B B

*Test U Manna-Whitneya / *The U- Mann-Whitney test

Fig. 4. Differences in the results obtained in the modified fingertip-to-floor test

The relationship between body mass index - BMI and lum-
bar spine mobility range was analyzed using the Pearson
correlation coefficient. The obtained value (r = 0.28) indica-
tes a small relation between the analyzed values (p < 0.05)

(Fig. 5).
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Fig. 6. The relationship between the age of respondents and the lumbar spine mobility range
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The relationship between the age of the respondents and the
lumbar spine mobility range was analyzed using the Pearson
correlation coefficient. The obtained value indicates a lack
of relation between the analyzed values (r = 0.08; p = NS)

(Fig. 6).

Discussion

In the current literature we can find many works that
unanimously point to the huge role that physical therapy plays
in the complex treatment of spinal disorders. The choice of the
type of procedure depends on the diagnosis and duration of
the condition, the occurrence of health contraindications for
the use of physical stimuli, as well as on the experience of
physicians and access to the equipment [10].

The aim of the study was to evaluate the effectiveness of
a series of low-frequency magnetotherapy procedures on the
mobility of the lumbar spine. The results show the lack of
therapeutic effects of magnetotherapy. Relatively few up-to-
date papers describing magnetotherapy as an effective form of
improving the range of mobility in the lumbar spine have been
published.

Currently, magnetotherapy is performed mainly as a part of
complex rehabilitation [11-16]. In combination with other
physiotherapeutic procedures, it gives very good therapeutic
effects. In view of the above, we can find very few up-to-date
scientific papers on the selected topic of research.

In the paper of Zgorzalewicz-Stachowiak et al. [17] the
application of classical massage and magnetotherapy in the
treatment of chronic pain syndromes of the lumbar spine was
studied. The back massage in group I was performed for 20
minutes with body care oil, using the basic classical massage
moves. In group II procedures, the Magner Plus device - Aster
ABR VER: 2,2 SN:MP-07/12/08 was used: The following
parameters were used: magnetic field induction values - from
ImT to 5 mT, frequency - from 5 Hz to 20 Hz, pulse shape -
sinusoidal, treatment time — 15 minutes. The results of both
groups of respondents were comparable in terms of the degree
of pain experienced, evaluation of motor skills in daily
functioning, assessed using the modified Oswestry scale.
Changes in the mobility range, statistically significant in the
massaged group, were observed in the straightening, whereas
in the group undergoing magnetotherapy these were
straightening moves and side flexions. Statistically significant
results of Schober test were noted only in group I, whereas the
changes in the fingertip-to-floor test proved to be insignificant
in both groups. In own studies, the parameters of the
procedure, as well as the average age of the study group, can
be considered as values similar to those found in the authors'
work. In both cases an identical device model was used. The
average body mass index (BMI) was not included in the
authors' work, but in own studies it has a regular value. The
Zgorzalewicz-Stachowiak et al. study does not indicate any
significant improvement in spinal mobility measured with the
fingertip-to-floor test, which is similar to the results obtained
in this study, where there was no improvement observed.

The aim of the study of Taradaj et al. [18] was to evaluate the
effectiveness of procedures involving the use of magnetic
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fields in the treatment of lower spine pain associated with
discopathy. Over 100 patients were divided into 5 groups, in
which the following procedures were performed: group I —
magnetotherapy - magnetic field induction — 10mT, frequency
— 50 Hz, treatment time — 20 minutes; group II —
magnetotherapy — magnetic field induction — 5mT, frequency
— 50 Hz, treatment time — 20 minutes; group III — placebo
magnetotherapy; group IV — magnetostimulation — magnetic
field induction — 49.2 uT, frequency 195 Hz; group V —
placebo magnetostimulation. Patients were analyzed in terms
of severity of pain, degree of disability and mobility range.
Reduced mobility limitation was observed in all studied
groups. The best and at the same time the only statistically
significant result was recorded in group I, in which the highest
parameters of the procedure were applied. In the remaining
groups the results of the Schober test did not differ
significantly from each other. The authors conclude that the
parameters of magnetotherapy and magnetostimulation used
in the remaining groups were pointless and ineffective. In this
study there is a large number of people whose BMI value
exceeds 30 kg/m2, which means first degree of obesity. In
own studies, the mean BMI values were at a normal level.
Despite the difference, as well as different parameters of the
procedure, in the authors' work and in own studies a similar
result can be observed.

The study of Borowicz et al. [19] evaluated the influence of
magnetotherapy on the level of pain and spine mobility in
patients with chronic pain in the lumbar and sacral spine
sections as a result of degenerative changes. Patients
underwent 10 magnetotherapy treatments performed with the
Magnetotron device made by Alpha Electronics. Constant
parameters of the procedure were adopted: induction value —
10mT, frequency — 25Hz, impulse shape - square, treatment
time — 10 minutes. The hyperextension movement and side
flexions of the spine (measured in degrees) as well as the
flexion of the lumbar spine were examined by using the
fingertip-to-floor test.(measured in centimeters). In addition,
the straight leg raise test, the Laseque test was performed and
the intensity of pain was assessed using the VAS ((Visual
Analogue Scale). In the entire group a decrease in pain as well
as an increase in the range of spinal movements were noted in
all tests performed. The study was conducted on a group of
people whose average age was 61.3 + 9.3 years, which is
higher than in the study group in the own research. Also in
this case the average value of patients' BMI is unknown.
Higher induction value than those from the own study was
also used. Achieving similar outcomes may result from the
above mentioned variables.

In the research Weber-Rajek et al. [20] magnetotherapy is used
in addition to ultrasound and peloid wraps as a therapeutic
treatment in a group of people with chronic lower spinal pain
due to overload and/or degenerative changes. Patients were
divided into three groups and each group was assigned
a particular type of treatment. In the first group, peloid at the
temperature of 42°C was used. After a 20-minute treatment,
patients took a shower (water temperature of about 37°C) and
then rested for 30 minutes. The second group was treated with
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ultrasound. Treatment parameters: frequency - 1 MHz, density
— from 0.6 W/cm2 to 1.2 W/cm2, time — individual for each
patient. Magnetotherapy was performed in group three. The
following parameters were used: wave shape — triangular/
square, frequency — from 10 Hz to 20 Hz, magnetic field
induction — from 10 mT to 15 mT. The parameters of the
procedure were adjusted individually to the condition of the
patients.

The Laitinen questionnaire, Oswestra questionnaire, VAS
scale and Schober test wereused to verify the effects of the
treatment . The results show a statistical improvement of all
the examined indicators in each group. The best painkilling
effect was obtained in the group treated with ultrasounds.
Other tested values did not show significant differences
between the groups. Among the treatments applied,
magnetotherapy gave the smallest improvement in the range
of spine mobility. Lack of data on the BMI value makes it
difficult to compare the groups of participants in both studies.
A different result in the own study, compared to the authors'
research on the effectiveness of magnetotherapy, may result
from the use of a different type of impulse, i.e. sinusoidal, as
well as magnetic field induction.

Magnetotherapy, as an element of the therapeutic procedure,
was also used in the research of Ratajczak et al. [16]. The aim
of the study was to evaluate the influence of magnetotherapy
in combination with laser therapy and kinesitherapy on
mobility and the level of pain experienced by people with
degenerative changes in the lumbar spine. The treatment
involving the use of magnetic field was performed with the
Magner D56A equipment produced by Marp Electronic. The
CM — 600 coil was used. The following parameters of the
procedure were adopted: magnetic field induction — 40 Gs,
frequency — 25Hz, pulse shape — square, treatment time — 20
minutes. Laser therapy was performed with a 100 mW
equipment by Marp Electronic. The following parameters
were applied: wavelength - 808 nm, energy dose — 45 J, the
contact method, at the pain area. The treatment time was 1
minute 52 seconds. Additionally, all patients performed 15-
minute abdominal and dorsal muscles exercises with the
intensity and pace individual for each patient. Measurement of
the range of mobility was performed before and after the
completion of a series of treatments, using the Saunders
Digital Inclinometer in three planes of motion. The Laseque's
test and examination of pain sensations, determined by VAS
scale, were also performed. The therapy resulted in
a significant increase in the mobility range in all directions
examined, as well as a statistically significant reduction in
pain and the positive result of the Laseque's test. The authors
used the same dose of magnetic field induction, as well as
a frequency value similar to that used in own research. There
is, however, no information about the BMI value. The use of
additional therapeutic stimuli in the form of exercises and
laser therapy makes it difficult to assess the influence of
magnetotherapy on changes in spinal mobility in the authors'
studies.

Boerner et al. [11] evaluated the effect of magnetotherapy, in
combination with topical cryotherapy, on the increase of mo-
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bility and reduction of pain in the knee joint of patients with
diagnosed osteoarthritis. 10 local cryotherapy procedures with
Crio-jet (Air) and magnetotherapy with Magnetronic MF-10
were performed. A coil with a diameter of 315 mm was used,
which was placed at the height of knee joints. The following
treatment parameters were adopted: field induction — from 6 mT
to 7 mT, frequency — 20 Hz, treatment time — 20 minutes. Me-
asurement of the mobility range of active flexion was perfor-
med before and after a series of procedures, using a goniometer.
The level of pain was assessed using the VAS scale. Significant
reduction of pain and increased range of motion in joints were
observed. The average age of the study group is similar to the
one presented by the study group in the own work. The applica-
tion of local cryotherapy together with magnetotherapy distin-
guishes the work of Boerner et al. from the own research, where
low-frequency magnetic field therapy was the only type of the-
rapeutic treatment. In addition, the lack of BMI, as well as a no-
ticeable lack of data on the type of impulse used, makes it
difficult to assess the impact of magnetotherapy on the impro-
vement of the mobility range, compared to own research.
Magnetotherapy, which is an element of sanatorium treatment,
was included in the study by Bolach et al. [13], the aim of
which was to evaluate the influence of this type of treatment on
pain reduction and improvement of functioning in patients with
lumbar and sacral spine degenerative changes. A group of more
than 100 patients underwent the following procedures: alternate
brine baths (solution approx. 3%; water temperature from 36°C
to 37°C; time — 15 minutes) and peloid (solution 1-2%; water
temperature from 36°C to 38°C; time — 15 minutes); physical
exercise — 30 minutes; magnetotherapy (acute state: frequency
from 1 Hz to 5 Hz, magnetic field induction — from 5 Gs to 30
Gs; subacute state: frequency from 5 Hz to 20 Hz, magnetic
field induction — from 30 Gs to 50 Gs; chronic state: frequency
from 20 Hz to 50 Hz, magnetic field induction — up to 60 Gs to
100 Gs; pulse shape — square; treatment time — from 15 to 20
minutes), laser therapy (acute state 0.1 — 3 J/cm2; subacute state
3-6 J/ecm2; chronic condition 6-20 J/cm2; wavelength — 810 nm;
continuous operation mode; power 100 mW; treatment time —
1.5 minutes), interference currents (carrier frequency-4000Hz;
therapeutic frequency AMF-100Hz; treatment time — from 10
minutes). Treatment progress was evaluated using the VAS sca-
le, Schober tests as well as monitoring the value of BMI. A sta-
tistically significant improvement in the measured values was
observed. The average BMI of women undergoing therapy is
close to that recorded in own studies. Unfortunately, the authors
did not apply a equal dose for the entire study group, and the
use of magnetotherapy as one of the types of treatments used in
the group of people undergoing sanatorium treatment, makes it
difficult to assess the effectiveness of low-frequency magneto-
therapy in a given study.

In other research by Bolach et al. [12] the effect of a 10-day
ambulatory treatment program in patients with lumbar-sacral
spine discopathy was assessed. In order to evaluate the applied
therapy, the following were used: Schober test, fingertip-to-flo-
or test, VAS scale, as well as Laitinen questionnaire. A group of
95 patients underwent the following treatments: laser therapy
(trigger points technique, dose — from 6 J/cm2 to 9 J/cm2);
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magnetotherapy (frequency — from 0 Hz to 50 Hz, magnetic
field induction — from 6 mT to 10 mT, time — 20 minutes); sys-
temic cryotherapy (treatment time — 3 minutes, of which: 30 se-
conds in the vestibule chamber at -60°C, then 2 minutes 30
seconds in a main chamber at a temperature of -110 °C to -130
°C); kinesitherapy (to strengthen the muscles and increase the
mobility of the spine, time 20 minutes). The results indicate an
improvement in the forward flexion range, measured using the
Schober test. A significant reduction in the level of pain and va-
lues in the Laitinen questionnaire was also observed. The BMI,
as well as the age of the study group in the authors' research dif-
fers from the group in own research. Significant improvement in
the mobility range indicates the appropriateness of selected phy-
siotherapy and kinesitherapy procedures, but it makes it difficult
to assess the impact of magnetotherapy on the problem in qu-
estion.

Treatment with variable low-frequency magnetic field is a part
of comprehensive rehabilitation in the studies of Depa et al. [14],
in patients with lumbar spine pain syndrome. A group of 75 pe-
ople, for a period of three weeks, underwent the following treat-
ments: diadynamic currents, iontophoresis with lignocaine,
magnetotherapy, cryotherapy, dry massage, kinesitherapy, as
well as psychotherapy and education about ergonomic aspects of
rest and work. The treatment progress was verified using the
VAS scale, Schober and Ott tests, as well as the Oswestry qu-
estionnaire. In 59% of patients the level of pain was reduced,
while in 57% of patients an improvement in the range of mobili-
ty was observed. In own research, magnetotherapy is the only
type of treatment applied. Lack of precise parameters of the pro-
cedures, as well as the application of all the selected procedures
in one study group in the work of the authors, makes it difficult
to assess the effect of magnetotherapy on the increase in the spi-
nal mobility range.

In the study of Hawrylak et al. [15] the influence of magnetothe-
rapy and kinesitherapy on functional parameters of patients un-
dergoing hip replacement surgery was analyzed.

25 people on the 10th day after the treatment were subjected to
a 6-week series of treatments with the following parameters:
magnetotherapy (Magnetronic MF-10 equipment, magnetic field
induction — 10 mT, frequency — from 40 Hz to 50 Hz, treatment
time — from 20 to 30 minutes, pulse shape — square); kinesithe-
rapy (learning to walk on the treadmill and stairs, rotor for lower
limb exercises, general conditioning exercises, as well as active
resistance exercises with and without relieving — the total of 2
hours of exercises). The progress of the therapy was examined
with the Berg functional scale and goniometer, assuming that
due to the risk of dislocation, the movements of external rotation
and adduction in the operated joint will not be analyzed. The ap-
plied therapy improved the balance, walking and mobility range
in the study group. The most significant improvement in the
non-operated joint was observed in the field of external rotation,
whereas in the operated hip in the flexions. In own research,
low-frequency magnetotherapy was performed as the only type
of treatment used. The use of kinesitherapy, as well as higher pa-
rameters of the procedure and the prolonged duration of the se-
ries makes it difficult to compare the results obtained by the
authors with those obtained in the own study.
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There is noticeable variety of results and conclusions of the au-
thors of the studies as to the effectiveness and appropriateness of
using low-frequency magnetotherapy procedures. This may re-
sult from the fact that there are no specific doses, as well as from
differences in the state of health of patients examined in the cited
studies. On the basis of own research, indicating the lack of ef-
fects of low-frequency magnetotherapy, further research is re-
commended in order to broaden the knowledge about the impact
of a given physical procedure on spinal mobility limitations.

Conclusion

1. Low-frequency magnetotherapy does not affect the mobility
range of the lumbar spine.

2. BMI slightly affects the mobility range of the lumbar spine.

3. There is no correlation between the age of the participants
and the mobility range of the lumbar spine.
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