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Abstract. Electromyographic examination makes it possible to determine the lesion of muscle tissue, the prevalence,
severity and nature of the pathological process, therefore, great importance is given to the choice of a high-quality
apparatus used in clinical practice. In order to determine the optimal device for electromyography in clinical practice,
a questionnaire of 50 questions was compiled to determine the most important parameters of the electromyograph. To
confirm the differentiating ability of the questionnaire developed by us, a commission was recruited. In order to confirm
the differentiating ability of the questionnaire, a commission was recruited. The expert commission consisted of: 10 spe-
cialists from among the teaching staff of the Department of Orthopedic Dentistry with a course in clinical dentistry and
10 other specialists this field from among the teaching staff of the department of Normal Physiology. By the method of
expert assessments, the most significant parameters for doctors were selected and their weight was determined. The most
significant parameters were: «informative value» and «accuracy», which gained 0.24 and 0.23 points, respectively. An
expert assessment of popular electromyographs was carried out: adaptive electromyograph “Synapsis” (NMF “Neurotech”
LLC, Russia), electroneuromyograph «Neuro-MVP-8» («Neurosoft», Russia), electroneuromyograph “Neuro-MVP-Mi-
cro” (“Neurosoft”, Russia). The sum of the points of all experts was multiplied by the weight of a certain parameter and
entered into tables. After the calculation, the optimal electromyograph was determined. According to the results of the
expert analysis of the devices, the highest points were scored by the electromyograph “Synapsis” (Neurotech, Russia):
85.85 points. We believe that in order to obtain the most accurate results in the clinic, this electromyograph can be
recommended for medical use as having all important characteristics as being highly reliable.
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Pestome. GJ'IGKTpOMVIOFpanVI‘-IeCKOG nccrnegoBaHmne nNo3BOSIAET OnpedesinTb ovar nopaxeHns MbILLEYHON TKaHW,
pacnpoCTpaHEeHHOCTb, TAXECTb U XapaKTep NaTosiorM4eckoro npouecca, no3Tomy Bbl60py Ka4yeCTBEHHOrO annapara,
NMPUMEHAEMOro B KMUHUYECKOM NpakTuke, yoenaertcs OonbLioe 3HaveHue. C Lenbio onpeaenenna onTiMmarnbHOro
annaparta anda nposeaeHunA sneKTpommorpachM B KITMHWUYECKOIA NpakTuke ObIn cocTaBneH ONPOCHKK 13 50 BOMpoCOoB
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ANs onpegeneHns Hanbornee BaxHbIX NapaMeTpoB anekTpoMmuorpada. [ng nogrsepxaeHns auddepeHumpyoLen
CNocoBbHOCTM pa3paboTaHHOrO HamMm ONpocHuKa bbina HabpaHa komuccus. B cocTaB 3KCNEPTHOWN KOMUCCUI BOLLIM:
10 cnewuran1cToB 13 Yucna npodeccopcko-npenoaaBaTenbCKoro coctasa kadeapbl OpTONeANYECKOoi CTOMaToNormn
C KYpCOM KnuHuyeckoit ctomatonorum u 10 cneunanucTos 13 yucna npodeccopcko-npenoaaBaTenbCckoro cocTasa
kacheapbl HOpManbHON hnanonorun. MeTogom akcnepTHbIX OLEeHOK Obin 0TOBpaHbl Hanbonee 3HaYMMble ANs Bpayen
napameTpbl 1 onpeaeneH nx Bec. Haubonee BeCOMbIMI NapameTpamu 0kasanucb «MHOPMATUBHOCTbY U «TOYHOCTbY,
Habpas 0,24 1 0,23 6anna cooTBETCTBEHHO. [lanee NpOBOAMAM 3KCMNEPTHYHO OLLEHKY NOMYMSPHbIX 31EKTPOMUOrpacoB:
aganTuBHoro anektpomuorpadga «CuHancucy (000 HM® «HeinpoTtex», Poccus), anekTpoHeipommorpada «Heiipo-
MBI1-8» («Henpocodt», Poccus), anekTpoHerpomuorpada «Henpo-MBI1-Mukpo» («<HeipocodT», Poccus). Cymmy
BannoB Bcex 9KCNEPTOB YMHOXaNN Ha BEC ONpefeNieHHoro napameTpa v 3aHocunin B Tabnnubl. Mocne BblumcneHuns bbin
onpeAeneH onTUManbHbIA, N0 MHEHUIO 3KCNEPTOB, anekTpomuorpad. Mo pesynsTaTam 3KCNEPTHOrO aHanu3a annapa-
TOB HanbonbLuee konuyecTso 6annos Habpan anektTpomuorpady «CuHancucy («Hempotex», Poccus) — 85,85 6anna.
Cuntaem, 4T0 ANS NonyyYeHus Hambomnee TOYHOrO pesynbTaTa B KMMHUKE Mbl MOXEM PEKOMEHAO0BATb UCMOMNb30BaTh
[aHHbIN anekTpomuorpad, Tak kak OH obnagaet He06X0AMMbBIMM AN1S KAYECTBEHHOW AMArHOCTUKM XapaKTepUCTUKaMN.

KntoueBble cnosa: 3neKTp0M|/|orpad)m|; JKCMepTHasa OuUeHkKa; AMarHoCTuKa, 6|/|03ne|<TpV|quKa;| aKTUBHOCTb MbILUL.

ORIGINAL PAPERS

In the clinic, various apparatuses and devices are used
to diagnose diseases, detect various pathological condi-
tions and functional disorders. For example, to diagnose the
functional state of skeletal muscles and peripheral nerve
endings, electromyography data are used to assess the de-
gree of bioelectric activity [2, 5].

Electromyographic study allows to determine the focus
of muscle tissue lesions, prevalence, severity and nature of
the pathological process. The speed, correctness of diag-
nosis and subsequent treatment, and sometimes even the
life of the patient depends on timely diagnosis. And that is
why the choice of diagnostic apparatuses and devices used
in clinical practice is of great importance [7, 8]. We have
analyzed the domestic and foreign sources available to us
and found no studies on the evaluation of devices and ap-
paratuses for electromyography. Both domestic and foreign
authors give a description of electromyography data for as-
sessing the state of muscles, but we did not find informa-
tion on why this or that diagnostic device was chosen and
whether it has all the parameters necessary for a doctor.
According to the above-mentioned, we consider it reaso-
nable to carry out an expert evaluation of electromyographs
used in clinical practice.

AIM

To make a comparative assessment of electromyo-
graphs used in the clinic by the method of expert evalua-
tions.

MATERIALS AND METHODS

In order to determine the optimal device for electromy-
ography in clinical practice, we developed a questionnaire

consisting of 50 questions divided into blocks according to
certain parameters. To confirm the differentiating ability of
the questionnaire developed by us, a commission was re-
cruited. Age of expert specialists is from 45-65 years, the
average age is 51.35 years. Scientific and medical experi-
ence in the specialty is from 20 to 40 years, the average is
35.5 years. All representatives of the commission are spe-
cialists of the highest qualification category and are experts
in the field of diagnostics and work with electromyographs.
All study participants signed consent to participate in the
study, voluntary informed consent and consent to the pro-
cessing of personal data.

Further, the commission gave an expert assessment
of the statements with assignment of a weight coefficient
ranging from 0 to 5 [1, 3, 4, 6]. The following evaluation
criteria were selected: 1 — informativeness; 2 — accuracy;
3 — convenience; 4 — efficiency; 5 — portability; 6 — au-
tonomy; 7 — cost; 8 — interface convenience; 9 — reli-
ability; 10 — maintainability. Then we collected the opinions
of experts by questionnaire survey. Experts assessed the
degree of significance of the parameters by assigning them
a rank number. The factor to which the expert gave the high-
est score was assigned rank 1. Then we performed calcula-
tions using standard formulas for calculating Pearson’s con-
cordance coefficient, summarized the obtained estimates
to determine the consistency of experts and recorded them
into tables [1, 3].

RESULTS AND DISCUSSION

The experts evaluated the statements proposed to them,
and if the expert recognized several factors as equivalent,
they were assigned the same rank number. On the basis
of the questionnaire survey data, we compiled a summary
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ranking matrix, and then we re-formed the associated ranks.
If the sum of the matrix columns was equal to each other
and to the control sum, the matrix was made correctly. The
distribution of factors is presented in Table 1.

Next, we carried out the determination of the consistency
of experts’ opinions. For this purpose, we used the concor-
dance coefficient, since the tables have related ranks (the
same values of ranks in the assessments of one expert):
S=25231.5, n=10, m=20. To estimate the average degree
of consistency of opinions of all experts, we used Pearson’s
concordance coefficient W according to the standard for-
mula. Since ¥? calculated (151.04) 2 to tabular (16.91898),
W=0.84 indicates that this value is not random. Based on
obtaining the sum of ranks, we calculated the weighting
indices of the considered parameters. We transformed the
survey matrix into a matrix of transformed ranks by the for-
mula sij = X, — Xij, where X, = 5. And then on the basis
of the sum of the ranks of experts’ opinions we calculated
the value of the weighting of indicators [1, 3, 6] and recor-
ded it in Table 2.

The opinions of 10 experts from the faculty of the De-
partment of Orthopedic Dentistry with a course of clinical
dentistry and 10 experts from the faculty of the Department
of Normal Physiology were maximally coordinated. And af-

ter calculating the results, the most weighty parameters,
judging by the number of points, were “informativeness” and
‘accuracy” for the experts, gaining 0.24 and 0.23 points,
respectively. According to the experts, these are the para-
meters that an optimal electromyograph should possess.
The least significant (weighty) parameters, with 0 points,
were “interface convenience” and “maintainability”.

Next, the experts evaluated the electromyographs of-
fered to them: the adaptive electromyograph Synapsis
(“Neurotech”, Russia), the electroneuromyograph Neuro-
MVP-8 (“Neurosoft’, Russia), and the electroneuromyo-
graph Neuro-MVP-Micro (“Neurosoft’, Russia). The sum
of scores of all experts was multiplied by the weight of a
certain parameter and entered into tables. Here the ex-
perts’ opinions were divided: specialists of the Department
of Orthopedic Dentistry with a course of clinical dentistry
gave more points to electromyograph “Synapsis” (“Neuro-
tech”, Russia), and their average score on the parameters
amounted to 4.85 points for all parameters, while the ex-
pert specialists of the Department of Normal Physiology
evaluated this electromyograph by 4.5 points. Electroneu-
romyograph “Neuro-MVP-Micro” (“Neurosoft’, Russia) was
given more points by the specialists of the Department of
Normal Physiology, and their average score amounted to

Table 1
Distribution of evaluation criteria by importance for experts depending on the number of points scored
X4 Xy Xy X7 X9 X5 X5 X3 Xs X1
2 = > > 3 z £
Factors 5] kS 2 o £ = g 5] £ 8 ]
= ] [} 3 o g = c == £
o 3 2 S 8 T S e T8 =
E S 5 e g 3 5 g < 5
Sum of ranks 38 415 67 68,5 106,5 128,5 149,5 156 17 173,5
Table 2
Weighting of statements according to experts
X1 Xp X3 Xy X5 Xs X7 Xg Xg X10
g
[
8 2 5 =
2 > > = = =
Factors g g % é (;% E 3 ; ;—‘E é Total
e 5] S K] = S S B2 S s
5| 5| 8| 5| 8|3 2| e §
c Q =
o [
(2]
=)
Sum of experts’ scores 63 61 6 45 15 8 44 1 24 0 267
Weight, A 0,24 0,23 0,02 0,17 0,06 0,03 0,16 0 0,09 0 1
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4.79 points for all parameters, while the expert specialists
of the Department of Orthopedic Dentistry with a course
of clinical dentistry gave this electroneuromyograph only
4.47 points. As for the electroneuromyograph “Neuro-
MVP-8" (“Neurosoft’, Russia), the opinion of most of the
experts was similar, and it scored an average of 3.7 points
for all parameters.

We believe that this distribution of votes of expert spe-
cialists is justified by different approaches to diagnosis.
Informativeness and accuracy are important to dentists,
followed by convenience, cost and maintainability. These
characteristics correspond to the electromyograph “Synap-
sis” (“Neurotech”, Russia), which is popular in the clinic of
dentistry, and provides an opportunity to obtain accurate in-
formation on four channels of signal perception.

It is important for physiologists to have all the necessary
functions in a small-sized device, as well as informative-
ness and accuracy of diagnostics. All these parameters are
presented in the electroneuromyograph Neuro-MVP-Micro
(“Neurosoft’, Russia). This device has a small size, provides
sufficient diagnostic accuracy, transmits the signal through
two channels of perception. It is enough for diagnostics of
the majority of skeletal muscles, for conducting researches
in the clinic, but it is not enough for analyzing the biopoten-
tial of masticatory muscles. Apparently, this is why dentists
put this device on the second place.

Regarding the electroneuromyograph “Neuro-MVP-8”
(“Neurosoft’, Russia), we believe that it was evaluated in a
similar way due to its insufficient accuracy, low informative-
ness and cumbersomeness.

Further, taking into account the weight of the most sig-
nificant parameters for experts and the expression of these
parameters in the devices presented for evaluation, the
optimal apparatus was determined by carrying out calcu-
lations using the method of expert evaluations. 20 expert
specialists answered 50 questions of the questionnaire,
rated three devices in the range from 0 to 5, then the ob-
tained results were multiplied by the weight of the state-
ment and recorded in tables. Then we made calculations
and it turned out that the experts evaluated the electro-
myograph Synapsis (“Neurotech”, Russia) at 85.85 points,
the electroneuromyograph Neuro-MVP-Micro (“Neurosoft”,
Russia) scored, according to the experts, 84.35 points,
and the electroneuromyograph Neuro-MVP-8 (“Neurosoft”,
Russia) scored only 77.2 points.

Such estimates correspond to the actual state of af-
fairs, as the most popular electromyograph in Russia is the
electromyograph “Synapsis” (“Neurotech”, Russia). It is the
most popular because of its diagnostic accuracy, informa-
tiveness, convenience and successful advertising strategy.

To test this hypothesis and exclude unreasonable as-
sumptions, we used the method of expert evaluations, as it

allows us to translate subjective opinion into the language
of numbers and give an objective, accurate assessment of
various statements. In our case, the experts’ opinion coin-
cided with our assumptions about the most optimal device.

CONCLUSION

According to the results of the expert analysis of the
devices, the electromyograph Synapsis (“Neurotech”, Rus-
sia) received the highest scores with 85.85 points and took
the first place among the proposed devices for electromyo-
graphy. We believe that to obtain the most accurate result
in the clinic we can recommend using electromyograph
“Synapsis” (“Neurotech”, Russia), as it has important cha-
racteristics for a doctor, namely, high diagnostic accuracy,
informativeness, efficiency in operation and relatively low
cost.
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AOMONHUTENBHAA UHOOPMALIUA

ABTOp NpounTan n ogobpun rHanbHy BEPCUO Nepes
nybnukayuen.

WUcTouHnk ¢hmHaHcupoBaHus. ABTop 3asBnseT 06
OTCYTCTBUM BHELIHEr0 (PUHAHCMPOBAHUS NPU NPOBEAEHUM
nccnefoBaHus.
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