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Annotation. The pulsed electromagnetic
field (PEMF) is considered a promising inno-
vative means in physiotherapy and medicine.
The method has wide range of therapeutic ef-
fects that address mainly musculoskeletal and
neurological disorders. The application of elec-
tromagnetic fields (EMF) in medicine has a
long history. Magnetic fields (MF) were crea-
ted by passing electric currents through a wire
coil placed above the fracture. Through Fara-
day induction, periodic variations in the MF
created the appropriate electrical field in bone
[1]. The biological effects of pulsed MF on
nerve tissue have received significant study in
recent decades [2]. The aim of this study was
to evaluate the efficacy of Super Inductive
Magnetic system in people with musculoskele-
tal pain. SIS therapy was compared with stan-
dard therapy. Statistical analysis showed that
the difference between groups was significant
(p < 0.001), which proves that SIS therapy is
more effective compared to standard therapy.
SIS is safe and effective method for treatment
of musculoskeletal pain. Further investigations
need to be done to provide more accurate data
and to evaluate the effectiveness of this me-
thod compared to other treatment methods.

Keywords: Super Inductive System, pul-
sed electromagnetic field, musculoskeletal
pain, VAS scale, standard therapy.

Introduction. Magnetic field therapy
was applied to promote bone healing, treat os-
teoarthritis and inflammatory diseases of the
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musculoskeletal system, alleviate pain, enhan-
ce healing of ulcers and reduce spasticity and
also extremely low frequency (ELF) magnetic
fields in the pico tesla and milli tesla ranges
are aimed at improving neurotransmission and
correcting local immune pathology, respecti-
vely [3]. Scientists have documented analgesic
and anti-nociceptive efficacy of pulsed electro-
magnetic field (PEMF), similar to the opioid
analgesic effect, but the clear molecular and
biochemical mechanism of magnetic therapy's
effect on pain remains unclear [4].
Furthermore, the usefulness of magneto-
therapy in treating chronic pain, such as fib-
romyalgia (FM), is currently being challenged

[5].

Furthermore, in neurological disease, an
ELF magnetic field was shown to enhance
functional and mental state in brain stroke pa-
tients, and clinical parameters correlated posi-
tively with the amount of enzymatic antioxi-
dant protection [6].

Literature review. Indications for use
of pulsed magnetic field were discussed in se-
veral review and meta-analysis.

In the review article of pulsed magnetic-
Field Exposure for Therapeutic Purposes [7]
Bassett, Pilla, and Pawluk [8] provided the
first description of PEMFs' therapeutic effica-
cy in people. These researchers claimed that
PEMF stimulation (300 pulse width; 75 Hz) on
delayed non-unions resulted in osteogenesis.
After one month of stimulation, 25 of the 29
individuals in the research showed radiogra-
phic indications of bone growth. Additionally,
these researchers were able to keep numerous
people who had been recommended for ampu-


mailto:abdul.aliyev@sport.edu.az
mailto:abdul.aliyev@sport.edu.az

-
a Scientific News of Azerbaijan State
N

Academy of Physical Education and Sport

Sport Science Journal
vol. 5, Ne 3, 2023.

tations from undergoing these painful and de-
bilitating treatments.

In other research from this article Heck-
man et al. [9] found a 64.4% success rate in
149 patients treated with PEMF stimulation for
nonunion fractures. Patients who used the sti-
mulation intensively for three months saw an
increase in efficacy in 85% of cases.

Konrad et al. investigated [10] the usage
of PEMF in a non-blinded, uncontrolled trial
of twenty-four patients suffering from aseptic
loosening of hip prosthesis. Prior to and after
magnetic field exposure, patient's pain levels
and hip motions were evaluated. (50 Hz, 5
mT). No patients were chosen to the sham con-
dition. Following sessions, patients suffering
from loose hip replacement had significant im-
provements in pain and all hip motions (ex-
cept flexion and extension), but not those suf-
fering from acute discomfort due to substantial
loosening of the hip prosthesis. This shows
that PEMF treatment may only be helpful in
relieving mild-to-moderate hip pain, while it is
not effective in severe pain.

The aim of other systematic review was
to look at the scientific evidence from the past
ten years about the use of EMF in rehabilitati-
on for acute and chronic pain in musculoske-
letal conditions [11]. According to the PRIS-
MA declaration, a systematic review of the li-
terature was conducted using the following
search platforms: (PubMed, Cochrane, PEDro,
SCOPUS, and Web of Science (WoS) [12]

According to this study, PEMF are the
most often employed magnetic fields, notably
in knee OA [13]. Nelson et al [14] proposed a
2-week protocol (15 minutes per session, twice
daily) with 6.8 MHz and 30 Gauss intensity in
OA: patients in the PEMF group had a mean
VAS pain score 6.850 at baseline and 4.190 at
the end of treatment, compared to 7.180 and
6.110 in the placebo group. It means, PEMF
causes wide and quick pain reductions in early
knee OA (p=0.036). Likewise in other study,
[15] forty patients with OA were randomly
assigned to one of two groups: both groups got
a 20-minute hot pack and a 5-minute therapeu-
tic ultrasound, but the treatment group additio-
nally received 30 minutes of PEMF therapy.
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One advantage was that patients may take ace-
taminophen as required. Their findings indica-
te that PEMF had no further benefit in redu-
cing knee discomfort. After therapy, there we-
re no statistically significant difference in pain,
stiffness, or physical function ratings across
groups (p = 0.906, p = 0.855, and p = 0.809,
respectively).

As a conclusion, mentioned systematic
review from twenty-one articles (N=21): 8
articles treated pain of the knee for osteoar-
thritis (OA), 2 articles treated Shoulder Impin-
gement Syndrome [16], 5 articles treated spine
pain [17], of which 1 study about chronic me-
chanical neck pain (CNP), and 4 studies were
about low back pain (LBP) [18], 3 articles
treated Fibromyalgia Syndrome (FM) [19], 1
article showed the effect of EMF respect of
patellofemoral pain (PFP) [20], 1 article trea-
ted Plantar fasciitis (PF) [21] and 1 article
treated Hand osteoarthritis (HO) [22] reveals
that using an electromagnetic field to treat
musculoskeletal injuries decreases pain and
increases function. After summarizing all ar-
ticles, it is concluded that additional research
is needed to investigate the use of more stan-
dardized protocols in terms of the duration,
exposition time, and frequency characteristics
of the magnetic field, applied to certain di-
seases to alleviate musculoskeletal pain with
appropriately safe and conservative treatment.

Other review analysis was studied the
main clinical applications of PEMF [23]

One of the conditions in which PEMF
applied is tendon disorders such as tendon in-
juries and chronic tendinopathies. Rehabilita-
tion timeframes for tendon diseases can be
lengthy, and the outcomes are frequently di-
sappointing [24]. This is owing in part to the
ECM's complicated architectural structure, the
scarcity of low activity tendon-resident cells,
and the avascular character of tendons [25].
There are still many disagreements concerning
the involvement of inflammation in tendino-
pathy etiology [26]. Recent data, however,
shows that a cascade of inflammatory process-
ses, including as inflammatory mediator pro-
duction, lymphocyte and macrophage infiltra-
tion, and matrix metalloproteinase (MMP) ac-
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tivation, play a critical role in the pathophy-
siology of tendinopathies [27]. Many studies
have lately been conducted to assess the feasi-
bility of using PEMFs to treat tendon problems
[28]. Gehwolf et al. [29] demonstrated that in
vitro treatment of tendon-derived cells with
PEMFs might minimize the catabolic effects
of an II-1 pro-inflammatory stimulation, resul-
ting in a more tissue reparative state. Girolamo
et al. [30] investigated the biological effects of
different treatment intensities, durations pf
PEMF and determined the best effect might be
achieved at repeated 1.5 mT-PEMF therapy.
Even though that the studies evaluated the
effect of PEMF on cell level are not completed
they might open new perspectives for use of
PEMF for tendon regeneration. Also, there are
several limitations in conducted studies. Most
studies frequently assessed the underlying me-
chanism of action, meanwhile the deeper me-
chanism remain unknown [31]. Another limi-
tation is that no defined clinical methods or
rationales for parameter selection exist. In ma-
ny clinical and experimental trials, different
PEMF parameters like as frequency, intensity,
and exposure time were varied [32]. Furthe-
rmore, the small sample sizes utilized in many
research continue to be a constraint [33]. To
validate the benefits of PEMFs on patients
with musculoskeletal problems, properly plan-
ned high-quality, large-scale randomized con-
trolled studies with long-term follow-up are
required. Finally, it has to be determined if
PEMFs offer any health concerns to operators
and patients in normal clinical use. Several
safety recommendations and expert opinions
from licensed officials and expert groups have
suggested that contact with electromagnetic
fields may have negative effects on the brain
and peripheral nervous system, cardiovascular
system, cognitive and vestibular function [34].
For the interest of safety, more research must
focus on the possible negative consequences of
long-term PEMFs.

Results. 60 patients (n = 60) with differ-
rent kind of musculoskeletal pain (35 men and
25 women) were randomized in two groups
with equal number of patients in each group.
All the participants received the 10 sessions

treatment and completed the study. No abnor-
mal finding or adverse events were observed.
The mean age of patients was 28,70£9,26 in
control group and 38,70£9,33 in target group.
There was no statistically significant differen-
ce among the groups for age, gender (p >
0,001). Pain intensity decreased significantly
in control groups, mean VAS scale scores at
baseline 5,87+1,14 declined to 1,67+0,71 (p <
0,001). Table 3 represents the VAS scale sco-
res in control group:

Table 3. Mean scores of VAS scale in
Control group

Para- Pretreat- Posttreat-
meter ment ment
VAS 5,87+1,14 1,67+0,71
scale

Outcome measures in target group also
showed significant difference in target group,
mean scores of VAS scale 6,07+1,05 at base-
line decreased to 6,07£1,05 (p< 0.001). The
results from target group represented in Table
4 below:

Table 4. Mean scores of
VAS scale in Target group

Para- Pre- Post-
meter treatment treatment
VAS 6,07+1,05 0,93+0,74
scale
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According to these results there were
statistically significant difference after treat-
ment in both groups (p < 0.001).

Comparison between groups, showed
that the decreasing of pain intensity in group
treated with SIS was significantly higher than
in the group treated with standard therapy me-
thods (p < 0.001). The comparison of VAS
scale score in each group is demonstrated
Figure 2. below:

Discussion. Statistical assessment of the
data from the current study showed that both
treatment methods are effective in treatment of
musculoskeletal pain (p<0,001). The mean
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scores of VAS scale decreased from 5,87+1,14
to 1,67+0,71 in control group (p<0,001) and
from 6,07+1,05 to 0,93+0,74 in target group
(p<0,001).

Statistical results compared two groups

show significant difference between the inter-
vention group and the control group (p<0,001).

An apparent limitation of this study is
the number of patients, small number of sam-

ple size makes generalizing the trial's findings
challenging. Another limitation of this study is
that the follow up period after treatment is
short and we don’t have data for a long-term
period after treatment. We could not make a
conclusion regarding long term effects of SIS
therapy. Also, pain measurement tool that we
used is a subjective tool which do not express
the real level of pain decreasing.

Fig.2. VAS scale scores comparing in each group.

Comparing research groups results

VAS scale
w

Control group Target group

Conclusion. In conclusion, even though
the obtained study results showed the effecti-
veness of SIS method in treatment of different
kind of musculoskeletal pain, limitations of the
study indicate that future research should con-
sider to evaluate the potential effects of this
method. Future studies should aim to replicate
results in a larger population group and for a
longer follow up periods. It would also be of
interest to investigate the effectiveness of SIS
depending on various intensity and duration of
session. Further investigations need to be done
to provide more accurate data and to evaluate
the effectiveness of this method compared to
other treatment methods.
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AHHOTanus. VIMnynscHOE 31eKkTpomar-
HutHoe mnojne (MUMII) cuuraercs nepcreKTuB-
HbIM MHHOBAIlMOHHBIM CPEICTBOM B (pusmote-

panuu ¥ MeaunuHe. MeToa uMeeT MHUPOKUN
CIIEKTp TEPAreBTHYECKOTO BO3JEHCTBUS, Hall-
pPaBIEHHOTO TJIaBHBIM 00pa3oM Ha OIMOPHO-
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JIBUTATEJIbHBIN anmapar U HEBPOJIOTHYECKHUE
pacctporictBa. [IpuMeHeHHe >IEKTPOMAarHuT-
HbIX mosierd (OMII) B meauinuHe uMeeT aaB-
HIOI0 uctoputo. Marautaeie nonst (MII) cos-
JTABAIMCH MPOIYCKAaHUEM JJIEKTPUUYECKOTO TO-
Ka d4epe3 MPOBOJIOYHYIO KaTYIIKY, pacroJio-
KEHHYIO HaJ TepesioMoM. braronmapsi MHIyK-
unn Papanes nepuoandeckue usmMmeHenuss MII
CO3/1aBajii COOTBETCTBYIOIIEE 3JICKTPUUYECKOE
noje B Koctu [1]. buomorundeckoe Bo3aeHcCT-
BHE uMIyJibcHOro MII Ha HepBHYIO TKaHb ObI-
JIO TIIATEJIbHO MU3Y4YEHO B IMOCJIEIHUE JCCATHU-
nerus [2]. Llenp Hamero uccieaoBaHUsl COC-
TOsIJIa B TOM, 4TOOBI OIEHUTH 3(h(PEKTUBHOCTH
y JIOJEel ¢ MBIIIeYHO-CKeNneTHOU Oombio. Te-
panuio ¢ ucnoiib3oBanueM CyrnepuHIyKTUBHON
MarsuTHOM CHUCTEMBI CpPAaBHHBIM CO CTaH-
naptHou Teparnueil. CTaTUCTUYECKUN aHa-JTN3

MoKa3aj, 4TO pa3HUIa MEXAy rpynnamMu Oblia
noctoBepHort (p <0,001), 9TO CBHIETENBHCT-
ByeT 0 OombIneil 3QpGeKTUBHOCTH Tepa-Tuu C
CynepuHAyKTUBHON MarHuTHOW CHC-TEMOM
110 CPAaBHEHUIO CO cTaHAapTHOM Tepanueit. Cy-
MEePUHIYKTUBHAS MarHuTHas CUCTeMa SIBJISICT-
cs1 6e30MacHBIM U AP PEKTHBHBIM METOIOM JIe-
YEeHUs MBIIIEYHO-CKeJIETHON 0o, HeoOxomu-
MO MPOBECTH TATbHEHUIIINE UCCIICIOBAHMSI, YTO-
OBl TMOJIy4UTh OOJIee TOYHBIC JNAaHHBIC W Olle-
HUTH 3 (PEKTUBHOCTH 3TOT0 METOJa MO CpaB-
HEHUIO C IPYTUMH METO/IaMHU JICUCHUSI.

KiaroueBbie cioBa: CynepunoykmueHnas
Maenumnasn cucmema, UMRYIbCHOE 3]1eKMPO-
MazHUmMHoe noie, CKelemuo-muliiedHas 60b,
wxana VAS, cmanoapmuas mepanusi.

DAYAQ-HOROKOT SISTEMININ ZODOLONMOLORININ MUALICOSINDO
STANDART TERAPiYA ILO STANDART TERAPIYA VO “SUPER INDUKTIV
MAQNETIK SISTEM” TERAPIYASININ BIRLIKDO ISTIFADOSINI MUQAYISO
EDON RANDOMIZOOLUNMUS KOHORT NOZAROST TODQIQATI

S.V. Mahmudov

Azarbaycan Dovlat Badan Tarbiyasi vo Idman Akademiyas:
shaig.mahmudov2021@sport.edu.az, orcid.org/0009-0004-1173-35

Annotasiya. Impulslu elektromaqnit sa-
hasi (IEMS) fizioterapiya vo tibbds perspek-
tivli innovativ vasito hesab olunur. Metod ssa-
son dayag-harokot sistemi vo nevroloji poz-
gunluglar1 ohato edon genis terapevtik tasirlora
malikdir. Elektromagnit sahalorinin  (EMS)
tibbda tatbigi uzun tarixo malikdir. Magnit sa-
halori (MF) siniq sahasindon zorindo yerlos-
dirilon naqilli sargidan elektrik coroyanlarini
kecirorok yaradilmisdir. Faradey induksiyasi
vasitosilo MS-do dovri doyisikliklor sumikdo
muvafiq elektrik sahosi yaratdi [1]. Son onil-
liklor arzinds impulslu magnit sahasinin sinir
toxumasina bioloji tasirini 0yronon todgigatlar
aparilmisdir [2]. Bizim apardigimiz tadqgigatin
moqsadi azalo-skelet sisteminda agrisi olan in-
sanlarda Super Induktiv Magnit sisteminin ef-
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fektivliyini giymotlondirmek idi. Super induk-
tiv Magnit sistemi ilo mialico standart terapiya
ilo miigayiso edilmisdir. Statistik tohlil qruplar
arasinda fargin shomiyyatli oldugunu gostordi
(p < 0.001), bu, Super induktiv Magnit Siste-
minin standart terapiya ilo migayisada daha
effektiv oldugunu siibut edir. Super Induktiv
Magnit Sistemi dayaq-harokat agrilarinin mia-
licasi Uc¢ln tohlikasiz vo effektiv Gsuldur. Da-
ha dogiq moalumat sldo etmok vo bu metodun
digor mialica tsullar1 ilo mugayisado effektiv-
liyini giymatlondirmok Uglin alavo aragdirma-
lar apariimalidir.

Acar sozlar: Super Induktiv Magnit Sis-
temi, impulslu elektromagnit sahasi, skelet-
azola agrilar, VAS skalasi, standart terapiya.
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