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Abstracts

The topicality of the research. The human musculoskeletalsystem plays an important role in the formation and
harmonious development of it. The functional state of the musculoskeletal system is a unique indicator of health. The
analysis of literary resources testifythat children with hearing loss have the indicators of the musculoskeletal system
functional state differ from those in healthy children. The aim of the research is to determine and analyze the age-
related changes in the indicators of the functional state of the musculoskeletal system for the children of middle school
age with hearing loss. In the process of research we used the following methods: analysis of literary resources,
videometry (Torso Program) for determining the angles of the torso and head inclination, pedagogical testing for the
definition of the static endurance of the front torso and legs muscles and the back torso and legs muscles also methods
of mathematical statistics. The results of the work. The results of the work. In the research it was found that in the age
of 11-14 years, boys and girls research indicators are growing, also this process is ambiguous. So in the research period,
the indicator of static endurance of the front part of the torso and legs is statistically significantly (p <0,05) in creases
for boys to 9,2s,for girls only to 5,2 s; the indicator of static endurance of the back part of the torso and legs is
statistically significant (p <0,05) increases for boys to 9,2 s, for girls to 6,2 s. The angle of inclination of the head ()
in the period of 11-14 years as boys as girls is statistically significant (p <0,05) in creasing to 0,6 degree. The angle of
in clination of the torso ([1;) is statistically significant (p <0,05) in creases for boys 0.18 degrees and for girls —
0,2 degrees. Growth of the research indicators is different for boys and girls. Conclusions. The obtained results indicate
that boys and girls have statistically significant (p<0.05) growth of the research parameters in the age aspect. In this
case, the boys and girls have rather low indicators of static endurance of front part of the torso and legs, somewhat
better, but still low indicators of static endurance of the back of the torso and legs. Indicators of the angles of inclination
of the head and torso are also lower than the standard ones.

Key words: musculoskeletal system, the middle school age children with hearing loss, angle of inclination of the
head, angle of inclination of the torso, static endurance.

Poman IBaniubkmii, Anjaa AnbomnHa. MYHKUiIOHAIBHUII CTaH ONMOPHO-PYXOBOI0 amapaTty JiTeii cepen-
HbOT'0 IKUJILHOTO BiKY 3 BaJlaMu ci1yxy. Akmyansnicms. ONIOPHO-PYXOBHIL anapart JIIOAWHH BiAirpae BaXIIMBY POJb
y (hopMmyBaHHi i rapMOHiHOMY 11 po3BUTKY. DYHKIIIOHANEHUI CTaH OMOPHO-PYXOBOr0 anapary JIIUHU € CBOEPITHUM
IHAWKATOPOM 3IIOPOB’S. AHANi3 JiTepaTypHHX JDKEpeNT 3acBimgdye, IO B MiTed i3 BagaMH CIyXy IOKa3HHUKH
(HYHKIIOHATFHOTO CTaHY OIMIOPHO-PYXOBOTO amapaTy BiJIPi3HSIOTHCS BiJl aHANOTIYHHUX JaHWUX y 3J0POBUX niTeil. Mema
0ocnioxncenHa — BUSHAYNTH Ta MPOAHATI3yBaTH BiKOBI 3MIHH MOKA3HUKIB (PYHKIIIOHAIEHOTO CTaHY OMOPHO-PYXOBOTO
amapaTy IiTed cepeIHbOro MIKUIBHOTO BiKY 3 BagaMH CIyXy. Y TIPOLECi TOCTIIKEHHS MU BHKOPHCTOBYBAIIU MAKI
Memoou: aHAJI3 JITEpaTypHUX Kepen, BigeoMmerpis (mporpama «Torso») ais BU3HAYCHHS KyTiB HaXWIy TyiryoOa i
TOJIOBH, TIEJarorivyHe TeCTYBAaHHA IS BU3HAUYCHHS CTATUYHOI BUTPUBAJIOCTI M SI31B IIepeIHROI YaCTUHH TYIIyda Ta Hir i
M’S131B 33JHBOI YaCTHHHU Tyay0a W HIr, METOAW MaTEeMAaTHIHOI CTATUCTHKH. Pezynvmamu oocnioncennsa. Y mporeci
JOCIIKEHb YCTaHOBIJICHO, IO B mepiox i3 11 mo 14 pokiB y XJIOMYMKIB Ta MiBYATOK BiIOYBAETHCS 3POCTAHHS JOCIHIN-
YKyBaHUX MOKA3HUKIB Ta 3[[IACHIOETHCA TIEH Mpoliec HeoqHO3HaYHO. Tak, y TOCIipKyBaHHAH TIepio]] ITOKa3HUK CTaTUIHOL
BHUTPHUBAJIOCTI MEPETHHOI YaCTHHH Tynyba i HIir craTucTidHO MocToBipHO (p<0,05) 3pocrae B xjomumkiB Ha 9,2 ¢, y
IIBYATOK — JIUIIE Ha 5,2 C; TOKA3HUK CTATHYHOI BUTPUBAIIOCTI 33THHOI YACTUHU TYIy0a ¥ HIT CTATUCTUYHO JTOCTOBIPHO
(p<0,05) 3pocrae, y xmomuukiB — Ha 9,2 ¢, y miBuarok — Ha 6,2 c. Kyt naxumy ronosu ([ lg) y mepion 11-14 pokiB y
XJIOMINB 1 J{iBYAT CTATUCTUYHO AocToBipHO (p<0,05) 3poctae Ha 0,6 rpaa. Kyt naxumy tyny6a (I;) cratuctuuHO
nocroipHO (p<0,05) 3pocrae B xionmis 0,18 rpax., y misuat — 0,2 c. IlpupicT mociimKyBaHUX MOKA3HUKIB Pi3HUN y
XJionmiB i xiB4ar. Bucnoexku. OtpuMaHi pe3ynbTaTd 3acBiqUyIOTh, 1[0 B XJIOMIIB 1 JiBUaT BiAOYBAa€THCS CTAaTHCTHIHO
nocroBipHO (p<0,05) 3pocTaHHS AOCTIKYBaHMX TOKa3HHWKIB y BIKOBOMY acmekTi. IIpy mboMy y XJIOMIIB Ta JiBYAT
JIOCUTh HU3BKI ITOKA3HUKHU CTATHYHOI BUTPUBAJIOCTI TIEPEAHBOI YaCTHHM TyIyOa il Hir, Jemo Kpali, ajie Bce K HHU3bKI
MTOKA3HUKH CTATUYHOI BUTPHUBAJIOCTI 3a/1HHOI YACTHHH TY/Ty0a Ta Hir. [loKa3HMKH KyTiB HAXHMITY TOJOBH 1 Tyy0a TaKoX
HIDKY1 BiJl HODMATUBHUX.
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Karo4oBi cioBa: onopHO-pyxoBHH amapaT, IiTH CEpelIHbOro IIKIIBHOTO BIKY 3 BaJlaMH CIyXy, KyT HaxWiIy
TOJIOBH, KYT HaXWIy Tyiry0a, cTaTHdHa BUTPUBAJIICTH M SI31B.

Poman HBanmukuii, Amna Anénmnaa. OyHKIHOHAIBHOE COCTOSIHHE OMOPHO-ABHIATeIbHOrO ammaparta
JeTeil cpegHero MIKOJIBHOTO BO3pacTa ¢ HAPYUIEHHSIMH ciayxa. Akmyansnocms. OTOPHO-IBUTATENBHBIA armapar
YeJOBeKa WIpaeT BaXKHYIO pojib B (DOPMHUPOBAaHWM W TapMOHHYHOM €ro pa3BUTHH. (DYHKIMOHAJIHHOE COCTOSHUE
OITOPHO-JIBUTATENIFHOTO anapaTta 4YelioBeKa SIBJISICTCS CBOCOOpa3HBIM MHAWKATOPOM 3/I0pPOBbs. AHAJH3 JINTEPATYPHBIX
HCTOYHHUKOB CBHUJIETEIBCTBYET, UYTO Yy JeTEH HapyIIEHUsMHU CIyXa ITOKa3aTesu (hyHKIMOHAIBHOI'O COCTOSIHHS OIIOp HO-
JIBUTATEJIFHOIO ammapara OTJIMYAlOTCs OT aHAJOTMYHBIX IOKaszaTened y 310poBbIX nered. Ilenv uccnedosanus —
OIIPEJIETINTh M TPOAHAIN3UPOBATh BO3PACTHBIE HM3MEHEHMs ITIOKa3aTened (YHKIMOHAIBHOTO COCTOSHHS OIOpHO-
JIBUTATENILHOTO amiapara JieTeil CpeHero MKOoIBHOI0 Bo3pacTa ¢ HapylIeHHsIMH ciyXa. B mpornecce uccienoBaHust Mbl
WCIIONIb30BAIA TaKUe MemoObl: aHaJIW3 JIUTEPaTypHBIX WCTOYHHMKOB, BuaeoMmerpus (mporpamma «Torso») mis
OIIpEe/IeICHUs] YIJIOB HAKJIOHA TYJOBHWINA WM TOJOBBI, TIE€JarOrM4ecKoe TECTHPOBAHUE Uil ONpe/eNieHHsT CTaTHYHOM
BBIHOCIIMBOCTH MBIIII TI€PEHEH YacTH TYJIOBHINA W HOT, M MBI 3aJHEHd YacTH TYJIOBHIA W HOT, METOJBI
MaTeMaTH4eCcKOi CTaTUCTHKU. Pe3ynbmamal ucciedosanus. B npoliecce McciieIoBaHU YCTAHOBIIEHO, YTO B IEPHOL C
11 mo 14 ner y MaJb4MKOB U JE€BOYEK MPOMCXOAMUT POCT MCCIELYEMBIX IOKa3aTenei, HoO MPOUCXOAUT 3TOT Ipolecc
HeoiHO3Ha4HO. Tak, B MccieayeMblid IEpHOJ MOKa3aTellb CTATHYECKONW BBIHOCIMBOCTH IEpelHel YacTH TYJIOBHUIIA H
HOT' cTaTHCTHYecKu aocroBepHo (p<0,05) pacrer y manburkoB Ha 9,2 ¢, y JIeBOUYEK — TOJBKO Ha 5,2 c; TOKa3aTenb
CTaTUYECKOM BBIHOCIMBOCTH 3a/IHEH YacCTH TYJIOBHUINA U HOT CTATUCTHYECKH 1ocToBepHO (p<0,05) pacteT y ManbuuKOB
Ha 9,2 ¢, y neBouek — Ha 6,2 c. Yron HakinoHa ronoBel ([lg) B mepuox 11-14 ner y MalbuuMKOB W JEBOYEK
cratucTrdecku nocroBepHo (p<0,05) pacrer Ha 0,6 Tpan. Yron HakiioHa Tya0BUIIA ([ /1) CTAaTUCTUUECKH NOCTOBEPHO
(p<0,05) pacrer y manbuukoB Ha 0,18 rpan., y nesouek — Ha 0,2 c. [Ipupoct nccnemyembIx mokaszarteneil pasHblid y
MaJIBYUKOB M JICBOYCK. B])IBOZ[])I. HOJ’[y‘IeHHBIC pe3yabpTaThl CBUACTECIBCTYIOT, YTO Yy MaJbYMKOB U JIC€BOYCK
MPOUCXOJUT CTATUCTUYECKU ocToBepHO (p<0,05) pocT uccienyeMpIx mokasareneil B Bo3pactHoM acriekte. [Ipu aTom y
MaJIBYHMKOB U AC€BOYCK JOCTATOYHO HU3KHEC ITOKA3aTCIIN CTaTUUYECKOM BBIHOCIIMBOCTH nepezmeﬁ YaCTHU TyJIOBHUIIA U HOT,
HECKOJIBKO JIy4YIlIM€, HO BCE K€ HM3KHME IOKa3aTel CTAaTUYECKON BBIHOCIMBOCTH 3aJHEH YacTH TYJOBHUINA M HOT.
IlokazaTenu yriioB HAKJIOHA IOJIOBBI U TYJIOBUILA TAKXKe HUXKE OT HOPMATHUBHBIX.

KnroueBble c10Ba: OMOPHO-IBUraTeNbHBIN anmapar, JETH CPEAHEro IIKOJIBHOTO BO3pacTa ¢ M3bSHAMHU CiyXa,
yT'OJ1 HAaKJIOHA NIPECEAaTeNs], yroJl HaK/IOHA TYJIOBMINA, CTATHYHASL BBIHOCIMBOCTh MBIIIIII.

Introduction. Analysis of literary sources [2; 3; 6] shows that the musculoskeletal system performs
several major functions. It protects the internal organs, supports and gives shape to the body and allows for
movement. Functional disorders of the musculoskeletal system might hinder or retard normal physical
development of human bein and can lead to health diseases [3; 6; 7].

Numerous studies have examined and proved the close connection between the musculoskeletal system
and health condition [1; 3; 4].

Standard assessment findings of the musculoskeletal system include determination of the spine, foot
support-spring properties, body's muscle corset, and also the basic physical qualities (flexibility, speed,
strength, agility, speed-strength qualities) related to the physical development. [2; 5; 7].

Therefore, it is worth using the technology of computer diagnostics "Torso" to assess the posture of
schoolchildren, which was developed by V.O. Kashuba [5,6]. He proposes to evaluate posture based on the
linear and angular characteristics of spinal column structures in the sagittal profile.

Analysis of literary sources [4; 6; 7] shows low-strength development of rectus abdominis and
abdominal internal oblique muscles, muscles that used to straighten the back is noticeable in most of the deaf
children of the junior school age. All this can lead to further serious posture problems.

Everything mentioned above suggests that middle school age children also have certain features of the
musculoskeletal system's primary functions. The study of these features will influence the child's body by
means of physical education. This is necessary for the harmonious development of the child in the future.

Communication with the Scientific Programs, Plans, Themes. Work is done by according to
the Consolidated Plan of the research work in the field of physical culture and sports for 2011-
2015 3.7 «Improvement of biomechanical technology in physical education and rehabilitation to an
individual motor skills many, the state registration number 0111U001734.

The goal of the article is to determine and analyze the age-related changes in the indicators of the
functional state of the musculoskeletal system for the children of middle school age with hearing loss.

In the process of research we used the following methods: analysis of literary resources, videometry
(Torso Program) for determining the angles of the torso and head inclination, pedagogical testing for the
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definition of the static endurance of the front torso and legs muscles and the back torso and legs muscles also
methods of mathematical statistics.

The results of the work. The human musculoskeletal system's results of the study and their analysis [3;
5; 6] shows that on the results of videometry among the characteristics of the sagital profile posture, which
reflect the features of its type, the most informative is the angle o, — formed by a vertical line that connects a
spinous process of the seventh cervical vertebrae C7 and head’s center of mass. Spinous process of C7 has a
large spinous process that protrudes posteriorly toward the skin on the border of cervical vertebra and
thoracic vertebra, head’s center of mass in the sagittal profile projected onto the area of the ear. The angle o
— formed by a vertical line that connects a spinous process of the seventh cervical vertebrae C7 - protrudes
posteriorly toward the skin on the border of cervical vertebra and thoracic vertebra and the spinous process
of the fifth lumbar vertebra (Ls) — lordosis peak location (center of the somatic nervous system coordinates).
We used videometry to determine these angles («Torso» Program). The obtained results were processed by
methods of mathematical statistics and presented in the table 1.

Table 1
Angular characteristics of the sagittal profile of posture in for the children of middle school age
with hearing loss. (n=58)

No Age/ The angle of the | The coefficient The angle of head The coefficient
Number of body (1) of variation inclination (o) of variation
persons XS (degree) V (%) XS (degree) V (%)

Girls (n=28)

1 11 (n=8) 3,30+0,01 0,31 24,840,10 0,42

2 12 (n=8) 3,35+0,01 0,23 25,040,10 0,40

3 13 (n=6) 3,45+0,03 0,89 25,240,05 0,21

4 14 (n=6) 3,50+0,01 0,35 25,4+0,15 0,59
Boys (n=30)

1 11 (n=8) 3,42+0,02 0,46 25,240,08 0,33

2 12 (n=8) 3,47+0,02 0,43 25,4+0,13 0,52

3 13 (n=8) 3,53+0,01 0,36 25,6+0,08 0,33

4 14 (n=6) 3,60+0,02 0,42 25,840,14 0,54

According to the results, boys and girls have the angle o, formed by a vertical line and a line connecting
a spinous process of the seventh cervical vertebra C; and head’s center of mass. Spinous process of C7 has a
large spinous process that protrudes posteriorly toward the skin on the border of cervical vertebra and
thoracic vertebra, head’s center of mass in the sagittal profile projected onto the area of the ear. With
increasing age a spinous process statistically significant increases (p<0,05). Boys have higher indicator than
girls.

If we look at Table 1, we will see that the angle of the cluster of the torso (ay) for girls from 11 to
14 years increases 0.2 degrees, but this process is uneven and wavy. Growth of the research indicators in the
period from 11 to 12 years — 1.5%, from 12 to 13 years - 2.9%, from 13 to 14 years only 1.4%. Growth of the
research for boys is completely different. The angle of the cluster of the torso (o) for boys from 11 to
14 years increases 0.18 degrees. Growth of the research indicators are progressive and straight: from 11 to
12 years — 1.5%, from 12 to 13 years — 1.7%, from 13 to 14 years — 2.0%.

Children of middle school age with hearing loss the angle oy - a large spinous process that protrudes
posteriorly toward the skin on the border of cervical vertebra and thoracic vertebra and the spinous process
of the fifth lumbar vertebra (Ls) — lordosis peak location. With increasing age a spinous process statistically
significant increases (p<0,05). Boys have higher indicator than girls.

The angle of inclination of the head (o) in the period of 11-14 years in boys and girls is statistically
significant (p <0,05) increasing to 0,6 degree. It is interesting that growth of the research indicators is 0.8 %
in every age, both in boys and girls.

In order to analyze the static muscle endurance of trunk and legs, we used the tests proposed by
V.0. Kashuba [6] which provide information about posture. The obtained results were processed by methods
of mathematical statistics and presented in the table 2.
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Table 2
The indicators of static endurance of the back of the torso and legs in for the children of middle school
age with hearing loss. (n=58)

Ne Age/ Static endurance | The coefficient Static endurance of The coefficient
Number of of the back of of variation the back of the torso of variation
persons front part of the V (%) and legs V (%)
torso and legs XS (c)
X=S (¢)
Girls (n=28)
1 11 (n=8) 122,5+0,93 0,76 123,8+0,71 0,57
2 12 (n=8) 124,8+1,04 0,83 126,6+1,06 0,84
3 13 (n=6) 125,7+1,21 0,96 128,2+1,47 1,15
4 14 (n=6) 127,7+1,03 0,81 130,0+1,41 1,09
Boys (n=30)
1 11 (n=8) 134,5+0,93 0,69 137,8+1,04 0,75
2 12 (n=8) 138,8+1,28 0,92 141,9+1,25 0,88
3 13 (n=8) 141,6+1,30 0,92 144,9+1,36 0,94
4 14 (n=6) 143,7+1,03 0,72 147,0+1,10 0,75

Indicators of static endurance of front part of the torso and legs statistically significant increases
(p<0,05) both in boys and girls. Boys have higher indicator than girls. The growth rate at different ages: boys
- 9.2 s, girls - 5.2 s. Growth of the research indicators are different in boys and girls. Growth of the research
indicators for girls are uneven and wavy. In the period from 11 to 12 years — 1.5%, from 12 to 13 years —
0.7%, from 13 to 14 years — 1.6%. Growth of the research indicators for boys decreases with age: in the
period from 11 to 12 years the maximum increment is 3.1%, from 12 to 13 years — 2.0 %, from 13 to
14 years only 1.5%.

The obtained results indicate that static endurance of the back of the torso and legs statistically
significant (p<0.05) growth of the research parameters in the age aspect. Boys have higher indicator than
girls, what is worth to notice. Growth of the research indicators statistically significant increases by 9.2 s for
boys and 6.2 s for girls in the period from 11 to 14 years. Growth of the research indicators for boys: in the
period from 11 to 12 years — 2,9 %, from 12 to 13 years — 2.1%, from 13 to 14 years only 1.4%. Growth of
the research indicators for girls are different. In the period from 11 to 12 years — 2,2 %, from 12 to 13 years —
1.3%, from 13 to 14 years — 1.4%.

It is worth to mention that indicators of static endurance of the back of the torso and legs are higher than
indicators of back part of the torso and legs both boys and girls.

Conclusions. The obtained results indicate that boys and girls have statistically significant (p<0.05)
growth of the research parameters in the age aspect. In this case, the boys and girls have rather low indicators
of static endurance of front part of the torso and legs, somewhat better, but still low indicators of static
endurance of the back of the torso and legs. Indicators of the angles of inclination of the head and torso are
also lower than the standard ones.

Prospects for further research. Investigating the tone of the muscles that hold the human body upright
and development of physical exercises which ones will contribute the formation of the correct posture and
harmonious development of children.
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