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DIAGNOSTICAL INFORMATIVITY OF THE MYOMETRICAL
METHOD IN THE MEDICAL RESEARCH OF OCCUPATIONAL
HEALTH CARE

One of the unsolved problems for the medical research in the occupa-
tional health service is the objective examination of the condition of the
skeletal muscles. Current methods: palpation, anamnesis, etc. give us
subjective estimations and therefore forming the diagnosis is complicat-
ed and, in many cases, disputable.

The aim of this study was to clarify the application possibilities of
the myometrical method in studies for skeletal muscles in occupational
health service.

During the study anthropometrical values were collected from 1976
employees of Estonian companies and simultaneously with, but inde-
pendently from the traditional health study the data about the tone, elas-
ticity and stiffness of skeletal muscle were collected also, using my-
ometrical method. Characteristics of the skeletal muscles’ parameters
(tone, elasticity and stiffness values) were measured in the person’s state
of relaxation, for both right and left side of the body at the centre of the
muscle belly from the following muscles: m.tibialis anterior, m.extensor
digitorum, m.adductor pollicis, m.abductor pollicis brevis, m.flexor carpi
radialis, m.gastrocnemius c.m., m.trapezius from two regions — (upper
region, middle region) and m.erector spinae.

The employees participating in the study were divided into eight
groups by sex (men and women), by age (up to 35 years and older than
35) and the body mass index (BMI) (up to 25 and over 25). When com-
paring the groups with each other it was found that for majority of cases
there exists a statistically significant difference (p < 0,05). Thus the
normal values for the examined muscles must be calculated for eight
groups, taking into account sex, age and BMI values.

In conclusion, we can say that myometrical method gives comple-
mentary information for the occupational health medical research that
simplify the formulation of the diagnosis and monitoring the changes in
skeletal muscles induced by a work process and preventing overuse
trauma. The existence of normal values facilitates the assessments and
specifies in what danger zone the examined muscle is.

Keywords: skeletal muscle, Cumulative Trauma Disorder, Study of
occupational health, myometry, Normal values.
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Pesrome JIATHOCTHYHA IH®OPMATUBHICTHD MIOMETPUYHOI'O

METOAY B MEJNYHUX JOCJIIKEHHAX OXOPOHU ITPAIIIL
T. Toomaa,

A. Beiin, OnHi€l0 3 HEBUPIILIEHUX MPOOJIEM MEANYHUX JOCHIDKEHb y cepi 0Xo-
Cymcokuti Oeporcasnuii - ynisepcu- POHH TIpami 3aJIHIIAETHCA 00’ €KTHBHICTH OIHIOBAHHS CTaHy CKEJICTHHX
mem,  eyn.Pumcekozo-Kopcarosa, — \gaip. B ocHOBI KIaCHUHEX METOB (Iaibliallis, aHAMHE3 | T.IL.), JIeXKaTh
2, m. Cymu, Vpaina, 40007; Cy0'eKTHBHI OITIHKH, TOMY, SIK IIPaBIJIO, TOCTAaHOBKA JiarHO3Y CKJIaiHA i B
Tapmycoxuii  ynisepcumem, — In-  Garatpox BrmazKax cripHa.
cmumym  isuku, 6yn. Yuieepcu- Merta 1pOTO JOCIIIKEHHS: 3’ ICYBaTH MOXIIMBOCTI 3aCTOCYBAaHHS MioO-
memceka, 18, 50090  Tapmy, METPUYHOTO METO/LY JOCHIIKEHHS CKEJIETHUX M'SI31B B OXOPOHI ITpalli.
Ecmonin AHTpOIIOMETpUYHI MOKa3HUKHU 30upainucs 3 1976 poky daxiBisamu ec-
TOHCBKMX KOMIIaHif OJJHOYAacHO, ajie HEe3aJeXHO, 3 TPAAULIIHHUM MeIud-
HHM OTIJIAJIOM CTaHy 3/I0pPOB'SI IPalliBHHUKIB. 33 JOIIOMOTOI0 MiOMETPUYHO-
ro Meroxy Oynu 3i0paHi JaHi PO TOHYC, ENAaCTHYHICTh 1 )KOPCTKICTh CKe-
JIETHUX M'A31B. XapaKTEPUCTHKU CKEJICTHUX M'SI31B (TOHYC, €TaCTHIHICT i
JKOPCTKICTh) BUMIPIOBAJIHCS B CTaHi PO3CIA0ICHHS, SIK IPaBoi, TaK 1 JIiBOi
YaCTHHU TiNa, B MEHTPi Takmx M'sa3iB: m.tibialis anterior, m.extensor
digitorum, m.adductor pollicis, m. abductor pollicis brevis, m.flexor carpi
radialis, m.gastrocnemius cm, m.trapezius (IBi TUITHKA — BEpXHs 001acTh,
cepenHs 00MacTp) i m.erector spinae.
[paniBanKY, sIKi Opaidy y4acTh B AOCTIKEHHI, Oy MOJiNCHI Ha Bi-
CiM TPy 3a CTaTTIO (YOJIOBIKH 1 XKiHKH), 32 BIKOM (70 35 pOKiB i crapie
35 pokiB) Ta 3a ingekcoM macu Tina (IMT) (mo 25 i Gimbiie 25). [lopiBHs-
JBbHUH aHai3 J03BOJIUB BHSBHUTH, B OIUIBIIOCTI BHIAIKIB, CTATUCTHYHO
3Hauyry pisHUIKO (p < 0,05) MK AOCTIIHKYBAaHUME MOKA3HUKAMHU M's3iB
B IUX rpynax. OTxe, 3HaY€HHs1 HOPMH MOKa3HHUKIB TOHYCY, eaCTHYHOCTI
1 J)KOPCTKOCTI JIOCII/DKYBaHHX M'S3IB MalOTh PO3pPaxOBYBaTHCS 3 ypaxy-
BaHHSM CTari, BiKy 1 3Ha4eHb IMT.
YBakaeMo, 110 MiIOMETPHIHAH METOJ 1a€ JOAATKOBY iH(OPMAILO IS
MEINYHUX JOCIIIDKeHb Y cepi 0XOpOHHM Mpalli, TOJErIIye BCTAHOBIICHHS
JiarHO3y Ta MPOBEJICHHS MOHITOPHHTY 32 CTAHOM CKENETHHX M'A3IB, SKHI
3MIHIOETBCS BHACIIJOK BHUKOHAHHS POOOTH, TUM CaMHM 3MEHINYEThCS
PH3UK KyMYJSTHBHOTO TpaBMyBaHHS Ha BHPOOHHUTBI. Po3poOieHHs
HOPMAaTUBHUX MOKAa3HMKIB ISl CKEJIETHUX M’S3iB CHpUSE BUSBICHHIO
M’S3iB, 10 3HAXOMATHCA B HEOE3MEUHI 30HI KyMYJSTHBHOTO
TpaBMYyBaHHSI.
KnrouoBi ciioBa: ckeneTHUH M's3, KyMyJISTHBHUI TpaBMaTHYHUN PO-
37141, IOCJIIKEHHSI B OXOPOHI Ipalli, MiOMeTpisi, HOpMaTHUBHI MIOKa3HHUKH.

Pesrome JUATHOCTHYECKASA NH®OPMATUBHOCTD
T. Tooma MHUOMETPUHYECKOI'O METOJA B MEJIUINMWHCKHUX
A. Beiin HNCCIEJOBAHUAX B OXPAHE TPYJA

Cymckuii  eocyoapcmeenHblil  yHU- N N
OnHON M3 HEpelIeHHBIX NMPOOJIEeM MEAMIMHCKUX MHCCIIeIOBaHUH B

C(bepe OXpaHbl TpyAa SBJIACTCA 00BEKTUBHOCTD OLCHKH COCTOSHHA CKEC-
JIETHBIX MBIII. B ocHOBe Kilaccuyeckux METOI0B (HaHLHaHI/Iﬂ, aHaMHEC3
n T.H.), JiexKar Cy6’LCKTI/IBHI)Ie OLICHKH!, IMO2TOMY, KaK IMpaBUJIO, IOCTA-

eepcumem, VL. Pumckoco-
Kopcaxosa, 2, 2. Cymsi, Yrkpauna,
40007,

Tapmycxuti  ynugepcumem,  Hn-
cmumym  ¢usuky,  yi. Yuueep-
cumemcxasn, 18, 50090 Tapmy,

HOBKa auarHo3a yCJ'IO)KHSICTCfI U BO MHOTUX cnyqaﬂx SABIIACTCA HECOOHO-
3HAYHOM.

LIGJ'IB 3TOro UCCJICAOBAHUS. BBIACHUTH BO3MOXKHOCTHU l'lpI/IMeHCHI/ISI MHO-
3cm0Huﬂ MeTpI/I‘IeCKOFO METOAAa UCCIICAOBAHUA CKCJICTHBIX MBIIII B oxpaHe pr}la.

AHTpoOTIOMETpHUYeCKHe MoKa3aTenu codupanuck ¢ 1976 rona crerma-
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JIMCTAMH 3CTOHCKMX KOMITAaHHHA OJHOBPEMEHHO, HO HE3aBHUCHUMO, C TPaIu-
IIUOHHBIM MEIMIIMHCKIM OCMOTPOM COCTOSIHUSI 37J0POBBsI paOOTHHKOB. C
TIOMOIIFI0 MAOMETPHYECKOTO METOAa OBUIM COOpaHBI JTaHHBIE O TOHYCE,
AIIACTUYHOCTH M JKECTKOCTH CKEJICTHBIX MBIIII. XapaKTEPUCTUKU CKEINeT-
HBIX MBIIII (TOHYC, 3JIACTUYHOCTD U )KECTKOCTh) U3MEPSUTUCH B COCTOSIHUU
pacciabieHus, KaK MpaBoi, TaK W JICBOM YacTH Tela, B IICHTPE TaKUX
mbimir; m.tibialis anterior, m.extensor digitorum, m.adductor pollicis, m.
abductor pollicis brevis, m.flexor carpi radialis, m.gastrocnemius cm,
m.trapezius (IBa yd4acTKa — BEpXHsSS O00JacTh, CpEAHAA OO0JIACTh) H
m.erector spinae.

PaboTHUKY, y4acTBOBABIIME B WCCIICAOBAHUM, OBUIH pa3lCiiCHBI Ha
BOCEMb TPYIII IO MOy (MY>KYMHBI M KCHIIMHBI), IO BO3pacTy (1o 35 jer
u crapie 35 ner) u no unaekcy maccel tena (UMT) (mo 25 u Gonee 25).
CpaBHUTENBHBI aHAJHM3 TO3BOJII BEISIBUTH, B OOJIBIIMHCTBE CITy4aeB,
CTaTHUCTUYCCKH 3HaumMmylo pasHumy (p < 0,05) Mexnay uccieayeMbIMd
MOKa3aTeJsIMUA MBI B 3TUX rpymmax. ClienoBaTebHO, 3HAYCHHES HOPMBI
MoKazaTeJield TOHyca, 3JACTHYHOCTH M KECTKOCTH HCCIIETYEMBIX MBITII]
JIOJDKHBI PACCUUTHIBATHCS C YUETOM 101, Bo3pacta U 3HadyeHuid UMT.

CuutaeM, 4YTO MHUOMETPUYECKHA METON NAeT JOTOIHUTENHLHYIO WH-
dopMario ST METUIIMHCKUX HKCCICIOBaHUNA B cdepe OXpaHbl TPYAa,
o0JieryaeT yCTaHOBJICHHE JUAarHO3a W MPOBEACHHS MOHHTOPHHIA 3a CO-
CTOSIHUEM CKEJIETHBIX MBIIIII, KOTOPOE U3MEHSETCSl B PE3yNIbTaTe BBIMOJI-
HEeHHUsS pabOThI, TEM CaMbIM YMCHBIIACTCS PUCK KYMYJIATUBHOTO TpaBMa-
THYECKOTO PAaCcCTPOHCTBA HA TPOU3BOACTBE. Pa3paboTka HOPMATHBHBIX
ToKazaTeJel ISl CKEJICTHBIX MBI CIOCOOCTBYET BBISBICHHIO MBIIIIII,
HAXOJIAIIIXCS B OIIACHOH 30HE.

KnioueBbie ci10Ba: CKeleTHAs MBIIIIA, KYMYISITHBHOE TpaBMaTH4e-
CKO€ pacCTPOMCTBO, HCCIECIOBAHMS B 00JIACTH OXPAHBI TPYAa, MUOMETPHS,
HOpPMAaTHUBHBIE TIOKA3aTEH.

ABTOp, BiANoBigabHUIi 32 JucTyBaHHs: 0.ezhova@med.sumdu.edu.ua

Introduction fatigue appears at a certain moment, characterised
by the feeling of fatigue and the inability to contin-
ue activity at the required level of intensity. When
people are tired their working ability decreases and
it can manifest itself in the decrease of work
amount and the quality of action. At that state
changes in the functions of the central nervous sys-
tem occur and the co-operational activity of func-
tions can be disturbed. Fatigue is a sign that the

intensity of the effort must be decreased or that the

One of the unsolved problems for the occupa-
tional health survey is the lack of objectivity in ex-
amining the condition of the skeletal muscles. Cur-
rent methods: palpation, anamnesis, etc. give us
subjective estimations and therefore formation of
the diagnosis is complicated and, in many cases,
disputable.

According to the definition of work health ser-
vice, adopted in 1950 by International Labour Or-

ganisation (ILO) and World Health Organisation
(WHO), it is a discipline with the main objective to
maintain and improve employees’ health and ability
to work, making the working environment and pro-
cess safer, and developing work culture in such way
that it would contribute to safety at workplaces,
improve positive social climate and would help to
raise the productivity of the companies [3].

It is known that when working and engaging
oneself in continuous physical or intensive activity,

DOI 10.21272/jcemr.2018.6(2): 268-277
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activity must be stopped altogether. When compar-
ing fatigue between dynamic and static work, in the
first case the restoration of the energy supplies dur-
ing the contraction and relaxation phase of the mus-
cle and removal of decay products during the mus-
cle relaxation takes place while working. But when
dynamic work is exercised beyond the limits of
capability, the relaxation time may not be sufficient
and restoration of energy and removal of decay
products is not so effective anymore and fatigue
accumulates. In case of static work, fatigue evolves
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because the continuous maintenance of body pos-
ture exceeds the physical capability.

On the basis of physiological effort, criteria of
physically tiresome and non-tiring work can be
distinguished. When the organism is not allowed a
sufficient rest period after strenuous work, func-
tionality disorders and illnesses occur, revealing
itself as cumulative trauma disorder or repetitive
strain disorder. In conformity with the intensity and
duration of the effort, different units of energetic
processes in the organism limit physical work abil-
ity for strenuous work and hence the work accom-
plished. Here a law applies: the shorter the length of
the work the higher the intensity of the work can be
and the smaller is the relative importance of the aer-
obic energy production. This applies to both dynamic
and static work.

The unfavourable influence of workload is ex-
hibited foremost as a feeling of discomfort in the
muscles; then follow moderate non-specific com-
plaints, manifesting themselves mostly as pains.
Work ability drops, because it is uncomfortable to
fulfil one’s work assignments with aching muscles-
joints. When the workload is not reduced the irrita-
tion threshold of the nerve endings of fascias sur-
rounding muscle bundles drops and release points
(or trigger points) are formed that cause radiating
pain and functionality disorders. Myofacial pains
syndrome is formed, the ability to work is signifi-
cantly disturbed. Further development of the pro-
cess can lead to permanent decrease in work ability
and, for worse cases, disablement. The damages of
physical overuse can be in the neck and shoulder
area, lumbar region, elbow joints, forearms, wrists,
hands, hips and knees [7].

The invention and elaboration [8; 9] of the my-
ometrical method to measure and assess the biome-
chanical parameters of muscles (stiffness and elastic-
ity)and tone, in skeletal muscles presents new oppor-
tunities for improving the quality of medical check-
ups in occupational health service. The measurement
repeatability of the myometrical method and the de-
vice are good [1; 6; 10]; thus it is possible to discover
early changes in the stiffness and elasticity of the
skeletal muscle and to assess the effectiveness of the
applied treatments. The method gives objective re-
sults irrespective of the measurer [10] and is in-
formative with other research methods for skeletal
muscles (EMG, measurements of intramuscular pres-
sure [4].

When evaluating the condition of the nerve mus-
cle apparatus it is important to base on normal val-
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ues. Similarly, to electrocardiogram or blood pres-
sure assessments [5], there are no strict normal val-
ues for assessing the parameters of the skeletal mus-
cle. Here the following should be considered. There
are qualitative and quantitative norms. Qualitative or
biological norm for species that includes individual
norm has in turn been formed by evolution condi-
tions and it contains a certain reaction norm that is
determined by the range of the muscle’s biomechani-
cal characteristics.

Quantitative or phenotypic norm is expressed by
statistical numbers and reflects the variability of the
given parameter depending on the ontogenesis cycle,
physiological variability due to the influence of
physical and emotional load or the 24-hour cycle.

Thus, in our case, we can operate with the defini-
tions of adaptive norm that is related to ontogenesis
and the person’s quality of life; and reaction norm
that reflects the person’s health. Therefore, when
making evaluations we have to proceed from the
definition of the norm, but the criterion has to be the
parameter trends or changes in time.

PURPOSE OF THE PAPER

To clarify the application possibilities of the my-
ometrical method in studies for skeletal muscles in
occupational health service.

THE METHODS AND SUBJECTS OF THE
SURVEY

In the course of the field study, anthropometrical
values were collected from the employees of Estoni-
an companies and simultaneously with, but inde-
pendently from the traditional health survey the data
about the parameters of skeletal muscle was also
collected, using myometrical method.

1. Health Survey

Occupational health physician and neurologist
examined employees within the capacity of their
specialty. The values for arterial blood pressure were
measured by standard method on a. cubitalis over
fossa cubitalis for all of the employees. The doctors
used OMRON M4-1 blood pressure-pulsimeter and
YAMASU sphygmomanometer for supplementary
control of high blood pressure values. When inter-
preting the blood pressure values they proceeded
from the criterion given by the World Health Organi-
sation (WHO): the limits for the systolic and diastol-
ic pressure were 140/90 mmHg respectively; hyper-
tension was diagnosed when systolic pressure was >
160 mmHg and diastolic pressure > 95 mmHg.

2. Anthropometry

Anthropometrical values - body mass (on the
medical scale by SOEHNLE) and body length (with
metallic anthropometer) were determined.

© CyMchbkHii nepxaBHAN yHiBepcuTeT, 2018
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Anamnesis

3. Myometrical survey

The parameters measured by myometer are: 1)
oscillation frequency of the skeletal muscle that
characterises the tension of a muscle or tone and is

==
shown as T ; where v is frequency [Hz], and T
is the oscillation period [s]; 2) logarithmic decre-
ment that characterises the elasticity of the muscle
i.e. muscle’s ability to restore its original shape
after contraction and the logarithmic decrement of
ratio amplitude of the natural oscillation is shown

®:In&

as 4 ; where O is the logarithmic decre-
ment of natural oscillation, A, is the second ampli-
tude and A, is the fourth amplitude; 3) stiffness that
characterises muscle’s quality to resist the force
that change the shape of muscle it and is shown as

c M A

Al ; where m is the mass of the myome-
ter’s testing end [kg], ama IS acceleration at the mo-
ment when the testing end has compressed the exam-
ined muscle the most [m/s?] and Al is deformation
[m].

Measuring the characteristics of the skeletal mus-
cles’ (tone, elasticity and stiffness values) was per-
formed while the person was lying on the portative
treatment table Apollo Nova (Finland) in the state of
tranquillity, for both right and left side of the body
from the muscle belly for the following muscles:
m.tibialis anterior, m.extensor digitorum, m.adductor
pollicis, m.abductor pollicis brevis, m.flexor carpi
radialis, m.gastrocnemius c.m., m.trapezius from two
regions - (upper and middle region) and m.erector
spinae. These muscles were chosen, because they are
the most commonly used muscles when working and
doctors of occupational health service have most
often received complaints about them.

4. Subjects

1796 employees between the ages of 19-74 and
with the body mass index of 1646 were examined.
The survey participants were divided into eight
groups by sex (men and women), by age (up to 35
years and older than 35) and the body mass index
(BMI) (up to 25 and over 25) as follows:

5.Statistics

MS Excel was used in the statistical data pro-
cessing to calculate Student criterion and the distri-

J.Clin.Exp Med.Res., 2018;6(2):268-277

bution functions were evaluated with the STATIS-
TICA programme.

Factor SEX AGE BMI
216 BMI < 25
426 age
< 35yrs
210 BMI > 25
864 men
103 BMI < 25
438 age
> 35 yrs
335 BMI > 25
1796
participants
269 BMI <25 |
354 age
<35yrs
85 BMI > 25
932 women
205 BMI < 25t |
578 age
>35yrs
373 BMI > 25

Body mass index was calculated in the following

KMI = %

way: h ; where N is the weight of the
body [kg] and h is the height of the body [m].

RESULTS

The comparison of oscillation frequency (F), dec-
rement (D), and stiffness (C) of the right body side,
divided into groups characterised by sex, age, and
body mass index is shown in the Tables 1-7. The ex-
amined muscles were: m.tibialis anterior (TIB),
m.extensor digitorum (EXD), m.adductor pollicis
(ADD), m.abductor pollicis brevis (ADP), m.flexor
carpi radialis (FLC), m.gastrocnemius c.m. (GAS),
m.trapezius (upper region) (TRS), m.trapezius (middle
region) (TRC) and m.erector spinae (ERE). As there
were no significant differences between the muscles of
the right and left body side, the tables exhibit only the
results for the right side. The sign “+” in the tables
denotes higher muscle parameter value for the com-
pared groups, the sign “-” denotes lower value and
the coloured square denotes significant statistical
difference p < 0.05.

Table 1 — The comparison of oscillation frequency, decrement, and stiffness on the right side for men (M) and

women (W)
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Right side|F |D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|[F|D|C|[F|D|C

Sex |[M|-|-|-|+|-|+]+|-|+|+|-|+]+|-|+]+]|-|+]-|-|+]+]|-|+]+]|-|+

W+ [+ [+ |-+ - [+[--[+[--[+][-|-[+][-[+]+]-|-[+]-|-]+]-

Table 2 — The comparison of oscillation frequency, decrement, and stiffness on the right side for men, age < 35
yrs and age > 35 yrs

Right side FIDIC|FIDIC|F|ID|C[F|D|C|F|D|C|F|D|C|F|D|C|[F|D|C|F|D|C

Age [<35yrs| - |- |- - |-|--1-|*+|-|-1*1+|-|+|-1-|-|1*+]-1*]1-|-/-1-1-/|-

>35yrs[+ |+ |+ |+ |+ |+ + |+ -+ +]-|-|+]|-|+|+|+]-|+]|-|+]+]|+][+]+]+

Table 3 — The comparison of oscillation frequency, decrement, and stiffness on the right side for women, age <
35 yrs and age > 35 yrs

ADP ERE EXD FLC GAS ADD TIB TRC TRS
Right side FID|C|F|D|C[F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C

Age <35yrs| = | = | === -l - e

>35yrs|+ |+ |+ [+ |+ |+ |+ || F|[F|[F]| | F|FH]|F]|-|F[FH]|F]|-|F][F]|H]|F]+]|+

Table 4 — The comparison of oscillation frequency, decrement, and stiffness on the right side for BMI < 25 and
BMI > 25; men, age < 35 yrs

ADP ERE EXD FLC GAS ADD TIB TRC TRS
Right side |F|D|C|F|D|C|[F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C

BMI [<25| - [+ |-+ |+|+|-|-[-1-[=-|-[-|-|+|+]|-|-[-[-|+[-|+[+]-]-

S25[+ | = |+ |- |- |-+ [+ |[+|+ [+ [+ [+ [+]-|-|+[+|+[+][-[+]|-[-[+]|+

Table 5 — The comparison of oscillation frequency, decrement, and stiffness on the right side for BMI < 25 and
BMI > 25; men, age > 35 yrs

ADP ERE EXD FLC GAS ADD TIB TRC TRS
Right side |F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C

BMI <25+ [+ | -|+|+|+|-|-[--[=|-|-|-|-|+|+[-|-[+[-|+[-1+|-]-]-

S25( - | = |+ -] - |-+ [+|+|+][+|+]|F|[+]|F]-|-[F]+]|-[F]-|+|-|+]+]+

Table 6 — The comparison of oscillation frequency, decrement, and stiffness on the right side for BMI < 25 and
BMI > 25; women, age < 35 yrs

ADP ERE EXD FLC GAS ADD TIB TRC TRS
Right side |F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C

BMI |<25|+ |+ |+ |+ | -|+]-[-|-|+|-|+[-|-|-|-|-[-|+|-|+[+]-|+|+|[+]+

S25 - | - |- |-+ |-+ +[-|+]-|+|[+|[F]|+|+|+|-|+]|--|+]-]-]-]-

Table 7 — The comparison of oscillation frequency, decrement, and stiffness on the right side for BMI < 25 and
BMI > 25; women, age > 35 yrs

ADP ERE EXD FLC GAS ADD TIB TRC TRS
Right side |F |D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C|F|D|C

BMI [<25] - [-|-|+|-+]-[-|-|+[-|+]-|-[--|-[-0-|-/-|+[-[+]+]|-]-
S25|+ |+ |+ |- |+ |-+ [F[F]|-|F]|-|F|F+|F|F][+][F|F|+[F+]|-|+]|-|-|+]|+
When the groups are compared to each other it occurs for majority of cases. It was taken into con-
can be seen that a statistically significant difference sideration when developing the normal values. For
273
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every group distribution function of the measuring
results was determined and the symmetry of the dis-
tribution was assessed. For logarithmic decrement
logarithmic variation was used [2]. The obtained
result explains that the parameters of skeletal muscle
tone are higher for older people and that normal val-
ues must be created separately for men and women.
It also appears from the analysis of the above tables
that if a person has higher BMI, the parameters of
tone for the examined muscle are statistically signifi-
cantly higher.

J.Clin.Exp Med.Res., 2018;6(2):268-277

The normal values can be calculated from the da-
ta collected from the field study in case when the
distribution function of the parameters of the exam-
ined muscles for the abovementioned eight groups
corresponds to the standard distribution.

Next we will exhibit the histograms of my-
ometrical parameters for one muscle. As the below
figures show, the given bar graphs have distribution
close to the standard distribution.
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Figure 1 — Histogram, m.trapezius (upper region), right side, women, age > 35 yrs, BMI > 25, frequency [Hz]
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Figure 2 — Histogram, m.trapezius (upper region), right side, women, age > 35 yrs, BMI > 25, logarithmic
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Figure 3 — Histogram, m.trapezius (upper region), right side, women, age > 35 yrs, BMI > 25, stiffness [N/m]
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Figure 4 — Histogram, m.trapezius (upper region), right side, women, age > 35 yrs, BMI > 25, frequency [Hz]

The streaked green area corresponds to average
norm values, streaked blue area to the left shows
low norm values, purple area to the right shows
high norm values; area to further right is the very
high value area and the area left of the blue area is
the very low values area.

The average range of the normal values means
that if muscle values fall there, the muscle is in a
good state, but if the muscle values fall to the
higher range of normal values, it means that the
examined muscle is endangered by cumulative
trauma disorder and when they fall to the lower
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range of the normal values the muscle is in a very
good condition.

Normal values are shown as the aforemen-
tioned ranges (see Table 8).

DISCUSSION

So far, health study has been subjective with
regard to muscle assessment. Diagnosis is usually
developed mainly based on anamnesis (patient has
a complaint) and via palpation. Now there is a new
alternative — objectifying myometrical method and
a device that has been designed to monitor chang-
es in the tone and biomechanical properties of the
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skeletal muscles and to compare the condition of tion of the muscle. Based upon these parameters it
symmetrical muscle groups for giving assessments is possible to detect very small changes in the func-
about the economy or condition of the skeletal tional condition of the muscle. The existence of
muscles. Every myometrical measurement results in normal values also facilitates assessments.

a numerical parameter that characterises the condi-

Table 8 — Norm values, m.trapezius (upper region), right side, women, age > 35 yrs, BMI > 25

mean. - 1.5*SD | avg. - 0.5*SD avg. avg. + 0.5*SD avg. + 1.5*SD
Frequency [Hz] 8,75 9,89 10,46 11,03 12,17
Decrement 0,776 0,888 0,950 1,016 1,163
Stiffness [N/m] 162,99 202,17 221,76 241,35 280,53
To calculate normal values the differences of > 25) for the above groups then again, for the majori-

skeletal muscle parameters depending on sex, age ty of cases the difference was statistically relevant
and BMI values were determined. It appeared that p < 0.05 and we can say that in case of higher BMI
the parameter is dependent on the person’s sex, the values the parameters for examined muscles’ tone
difference is statistically relevant p < 0.05 (Table 1). are higher than for the lower BMI values (Tables 4—
Generally, when comparing men and women, for 7). Thus the normal values for the examined muscles
men the values for muscle tone parameters of fre- must be calculated for eight groups, taking into ac-
quency and stiffness were higher, but the logarithmic count sex, age and BMI values.
decrement values were lower than the respective Next we will examine the placement of my-
muscle tone parameters for women (Table 1). When ometrical parameter values of one person’s one mus-
comparing the men and women age groups - younger cle — m.trapezius (upper region) in the range of the
than 35 and older than 35 years - it appeared that for normal values given in the table starting from left:
vast majority of cases the difference is statistically low, average and high.
relevant p < 0.05 (Table 1) and it can be said that for The above figure 5 shows that for this specific
people older than 35 the muscle tone parameters are muscle the frequency and logarithmic decrement are
higher than for people younger than 35 years (Tables placed high on the scale of the normal values and
2 and 3). When comparing the BMI values (< 25 and stiffness is placed on the very high zone.

Frequency [Hz] arithmetic mean

[ x|

11.81
Logarithmic decrement arithmetic mean
| | x|

1.134
Stiffness [N/m] arithmetic mean
| | | x |

290.65

Figure 5 — The placement of measuring results on the scale of normal values for a woman: age > 35 yrs, BMI >
25, m.trapezius (upper region), right side parameters (frequency, logarithmic decrement and stiffness)

It means that the examined muscle has a height- lish whether the changes in the examined muscle
ened risk for cumulative trauma disorder. As the show the improvement or further detoriation of the
result of the medical assessment myofascial pains employee’s health condition. If the person was sent
and channel syndrome were diagnosed in her case. to rehabilitation, we could assess its effectiveness. If
By carrying out further myometrical measurements it the changes are not favourable, other rehabilitation
is possible to monitor, via such assessments, the devices should be applied, etc. As the result of such
changes occurring in the skeletal muscles. If the next surveys we get objective confirmation to the medical
survey took place the following year, we could estab- findings.
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Conclusion

Myometrical

method gives complementary

information for the occupational health medical
research that enables specifying the formulation of
the diagnosis and to monitor the changes in skeletal
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