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ToBu yTra

Yumacan: OMHeX cynanraaraap yxaajgar yTcaap 3ypBac OWYMH anxax
Hb TOHIBIDP ajixXaxX Xyp[, ajxaM XOOPOH[BIH 3aiijl ceper Heiee Y3YYJIAT
OaifHa. 3opuiroe: 3ypBac OMUYMH alXaX YeHWH J00] MOYIUIH eHIer 00JoH
XYMCHIH suIraar cyaaxbir 30pbCoH. Apra, aprauJaJj: Har armnesl 3arsapaap,
CyBunaxyiH cypryynuite 18-21 HacHBI caifH AypbIH 3paTTdH 15, sMarTait 15
opomrord xampargas. Opoimord Tyc Oypuiir 7 MeTp 3aii1 eepHiiH axxaaraap
00JIOH yXaaJar yTac alnIiIaH 3ypBac OMIYYIIdH alXyyJacaH 0eree amxax 0aifx
Yewiir casio exilim eHmep XypAHBI KaMep alluriIaH OMWIdT XUIK, X6JI Ta3paac
XOHIMHPOX YEeHUHH TYHX, OBIOT, IaraiiH yeHuil Hyramax eHuruir IMAGEJ
mporpammaap x3vxkcdH. Crarucuk OomoBcpyymanteir SPSS-21 mporpamm
ammriaH O6omoBcpyyimk, Wilcoxon sign rank test-53p HHHAT OpONIIOTYIBIH
SHTHUITH 0O0JIOH 3ypBac OWYHH aIxax YeHiH 100/ MOYIHITH HyTralaxX JalaiIibr
XapbIyyJaH TOOLCOH. YP AYH: YXaanar yTcaap 3ypBac OMYMH anxax YeWitH
X6JI ra3paac XeHIUHPY yparm mwpkux yex TyHxX (p=0.038), eBmer Hyramax
erner (p=0.001) mxscu maraii Hyramax eHmer Oyypcan (p=0.000). Xen
ra3paac XaMIuilH eHIepT epreraex Yel eBIeTHHH Hyrajlax eHLer OyypcaH
(p=0.002). Men xenuiiH ecruii razapt TaBurgax yex TyHx (p=0.001), eBmer
mHyranax eHner (p=0.013) Oyypcan 6aiiHa. JyrHaaT: DHIXYY Cymanraa Hb
TOTUI Ta/Iapryy A33p sIBArACaH XU 9 3ypBac OMYMH ajixax ye. OpoIOryIbIH
anxaaHbl XypJ yIAallupd, J00] MOYIUHH Hyrajgax eHIer OyypcHaap Xeil
ra3paac XoHIUHPex eHaep Oaracak MX OMEHitH TOTTBOPTOI OaiiIIBIT Xaaragax
maiTraad 0ok OaiiHa.

Yumacma: XXI 3yyHI M3, Xapuimaa Xoix0oo
TEXHOJIOTUHH XOIKHI Hb OMIHNI aMbJPalIbIH X3B Masr,
XaHAJArbll ©OpUMDK, OHJ U TOIArIdP ©epusenNTYY/,
IIMH? TEXHOJIOTHHH X3PAMIIH[ JacaH 30XHICOO0P
OaiiHa. M2 /IHitH TEXHOIOTHIH XypAalTail XeTrKIniHH
9pUH YeI HMHTEPHAT OOJOH Tap yTAacHBI X3PAII3I Hb
XYH aMbIH ©76p TYTMBIH X3p31133 0ok Oaitna. OpunH
Yem Tap yTacTyd rapadcddy rapax Oapar OOIOMKIYH
6omcon O6mmdd. 2016-2020 oHA yxaamar rap yTacHBI
XpAUr4auitH 100 3.6-aac 6.9 TApOym OOmK ecceH
Hb ypT XyTalaaHbl TYPLIMJ HUATMHUHH 3pYYJT MIHII
TOMOOXOH COPOT HOJoe Y3YYJIK Oomsomryii foM.! 3ypeac
OWYMX Hb yXaajar yTcaap SIpuX, TEKCT YHIINUX YHIAIMI
arrxaam 1 MYy Hesteelier baiita.” Yxaanar yrcaap 3ypBac
OWYMH anmxax Hb alxax YeWHH TIHIBIP, alIXaaHbl Xyp/,
axaM XOOPOHIBIH 3aif 39pArT COper HeiIee y3yyiaor.’
Anxax YeuhH 100A MOYIUNH OHUIMHH suIraar eHaep
HACTHYyZaJ XYHCI3p XapbllyydaH CygajacaH OOJIoBY
3aJIyy XYMYYCT TOIOPXOMTyii Oaitna.*

3opuaro: OroyTaH 3aXyydyyAblH YTacHBI XdIPIIIIID
OHJIOp HACTAaHTyyHaac WX Oaiimar Tym 2HY ymaanm Oupg
3ypBac OMYMH ajxaxX YelI OHIHHH ajxaaHaac JJ00[

MOUJIUIH OHLOT X3PX3H 00pWIeIeX MOH XYHUCUIH siraa
Gaiiraa 3C3XMHT CyAIaxXbIl 30PbCOH.

Apra, aprawiaj: Hbor armssl cynanaraaHsl 3arBap
alIMIIaH cynanraar sByyincad. CyBuiaxyitH cypryynuitn
3apiajiblH  caM0apT CyaajraaHbl 3apiajbl  HIITTIH
Oaiipuryyncan. Yr 3apnaiblH - Jaryy — cydajiraaHj
OpOLIOTYMJ] CalH JypbIH YHACOH 93D CyJaJraaHf
xamparzacan. Cyganraanj opoinord OypT TaHUYJICaH
36BLIOOPIIMIHH  XyYACHII  TaHWIILyylaH, OPOJIOry
rapblH YCOT 3ypK 30pLIeepIHHr OaralraaxyyscaH.
Cynanraann HudT CyBwiaxyWH cypryymuidH 18-21
HacHbI HUHMT 30 oponiord xamparacas. AnxaaHsl XypJIbIr
CEKYHJIOMETPOOP XOMKCIH. DH? yeJ Oue OaphcaH Maik
6O0JIOH IIOPT ©MCOXK, X6 HYIIIH, 3HIHIH 00JOH 3ypBac
OnumH anxcaH. AJxaaHbl JapaajlayIbll caHamcapryit
OalinbIH apraap COHTOX anxcaH. Y tyc Oypuiir 2
yJlaa TYMIPTIACOH.

Ausxaanbl ¢a3 (armmH): Anxaa Hb XeJ raszapt Oaiix
6010H Xe1 ra3paac XeHAMHPOX IICIH XOEp ye Iaraac
Oyppaar Oerees Ouja xej raspaac XeHAUHpeX ye Oyroy
aJXaaHbl XaMI'MUH TOITBOPI'YH YEUUI COHIOH aBd JYH
HIMHXHWIT? XUHCIH. (3ypar 1)
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3ypar 1. TYHX, @BJ6r, IIaraiiH HyraJjax eHUruir
TOOLICOH Oaiiiajl 60JI0H JaHAMAPKMITH OaiipiaJ
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3ypar 2. XeJ razpaac XeHAMiipex YeHiiH arimmH Tyc
OypHuiir xapyyJican daiiaaj

SPSS-21 mporpammM ammriaH OOJIOBCPYYJIalAT XUHCOIH.
Tapxanteir Shapiro wilk TecT?3p TOOLICOH, TYYB3p
sHruiH Oyc Tapxanrtrail p<0.020 Oaiican. Wilcoxon
sign rank test-39p ayixaaHbl XypJl, JHI'MIHH OOJIOH 3ypBac
OMYWH anxaxX YCWHH J0OJ MOUYIMHH HyrajlaxX ©HITHUAT
xapbltyysicad. Mann whitney u test-59p XyHCHIAH sIraaHb
aJXaaHbl XypJ, SHTUIH OOJIOH 3ypBac OMYMH ayixax
YeuiH 1004 MOUYAMNHH Hyrajaax OHLTUIT XapbIlyyJcaH.
Au xonbormon Oyxuit suraar p<0.05 yrraap ToO10B.

Yp ayn: Cypanraang Huiit CyBuiIaxyWH CypryyinuiH
18-21 nacusbl caiin gypsiH 30 oposord xamparacaH 4
Xacarjax MIaNryypblH Aaryy 28 opoimoryabH M3
JIP9p CTATUCTHK OOJOBCPYYNanThr XuiicoH. Cynanraany
XaMparjcaH HUMT OponLory/islH JyHaax Hac 19.17+1.21
KU, TyHOax eHnep 167.03+7.88 cMm, myHmax OueuiiH
xuH 59.854+9.84 kr, myHnaxKk OWCHIAH KUHTUHH WHICKC
21.3242.21 kr/m2 GaiiB. (XycHart 1)
XycHorr 1. HuiiT 0poJimoryibin epeHxXuii M3133.,13.1

EpeHxui yayynant HuiT oponuory Aparran AMarTan
Oponuoryuiti Too 28 14 14
Hac (xwun) 19.17+£1.21 18.86+1.09 19.50£1.28
©Hpep (cm) 167.03+7.88 172.64£5.19 161.4315.86
Bueniit xuH (kr) 59.85+9.84 66.21+7.87 53.50+7.22
BueniiH XuHritH nHaekc (kr/m2) 21.32+2.21 22.24+2.15  20.40+1.92

Huiit oponuoryabin sHrUiH anxax yeudH xypn 0.84
M/cek Oaiican 0oy 3ypBac OMYMH aixax YeMHH Xypa
1.15 m/cex 6ok ymaammpcan Hb p<0.05 craTHCTHK a4y
xonbornon Oyxwuii suiraaraii 6aiB. (XycHarT 2)

XYCHIIT 2. DHrHiiH ajaxax 60JI0H 3ypBac OUYMH
aJIXax YeHiiH ajaxaaHbl Xyp/AbIT XapbUyyJIcaH yp AYH

XamruiH XamruiH AyHpax xypa Jpartan 3
6ara xypa Ux xypa (m/cek)
(m/cek) (m/cek)
OHIMINH anxax 0.69 1.13 0.84+0.11 0.86£0.12 0.
3ypBac GuinH 0.77 2.02 1.15+0.22* 1.20£0.27 1.

anxax

Taiin6ap: p<0.05 craTucTuk a4 xonborgon Gyxuy
Xen ra3paac XeHAMHPY yparul NIMJDKUX alXaMblH Ye[
TYHX OOJIOH ©BJIeT HyTayiax eHIer Hb (6.45, 57.95) 6omxk

MUXICCOH. XapuH maraii Hyramax eHmer (36.53) Gomx
Oyypcaun 6aiiB. (p<0.005)

Xe razpaac XaMTUiH ©HIOPT epreraex ariuifHi eB1er
Hyranax eHier (60.01) 6omxk Oyypcan 6aiiB. (p<0.005)
Xapun Oycajl YeIH T CTaTUTHK a4 X0100r1011 OyXuii suraa
axuniargaaryu.

XeJ JOOMIMIDK Ta3apT eCTHHreep TUINTX arlivHA TYHX

Hyrajgax eHuer 21.74, eBnmer Hyramax eHuer 26.97
oomk Oyypcan Hp p<0.05 crarucTuk a4 XoJOOTION
Oyxwii sutraaraii OaiiB. XapwH NIaraifH YeH ] CTAaTUTHK a4d
X0JI00TI0MT OYXHH sraa askuriaraaaryi.

Taiinbap: Initial swing- Xex razpaac XeHIWAPY yparit
mokuX ye, Mid swing- Xeur razpaac XeHIHAPY yparit
mokaxX ye, Terminal swing- Xenm mOOmMbK rasapt
ecruitreep rumrix ye p<0.05 crarucTuk a4 Xoia0ormomn
Oyxwii suraaraii.

Xei ra3paac XeHAUNHPY yparil IHDKAX arinH] TYHXHAR
HyTaJlax eHIeT 3parTdia 8.67 sMarraiin 4.25 OaiicaH.
DOparTait OONOH 3MATTAH OPONIOTYUABIT XOOPOHI Hb
XapbllyyJaxaJ] CTaTUCTUK a4 X0JI00T101 OYXMit suraarait
OaitHa. (p<0.05) Bycan aixaaHbl armmHI CTaTUTHK a4
xonooraon Oyxuii suiraa axxuriargaaryi. (3ypar 3)
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3ypar 3. 3ypBac OM4MH ajaxax YeuiiH TYHX HyraJjax
OHUTMIiH XYiicHiiH siiiraaraii 6aiinan
TaitnGap: [Sw-Initial swing (Xen raspaac XeHauip4
yparm mnkux  ye),MSw-Mid swing (Xen raspaac
XeHuipy yparm mupkux ye),TSw-Terminal swing
(Xen noommnk razapT 6Cruiireep ruirax ye)

16.22

W 3parTaii ®OMarTait

Xoupmak: bugHuil cynanraaHel yp OYHID3p 3ypBac
OWyMH anxax yen TyHX Hyramax enuer 21.74 (Xen
JIOOIIMJDK Ta3apT @CTHHIeep IHINr3X Ye), OBIer Hyrajaax
eHner 60.01 (Xex razpaac XeHIWIpU yparm OIHIKHX
ye), maraif Hyranax exuer 36.53 (Xex razpaac xeHauiipu
yparmn mwnkux ye) 6omk Oyypcan Hb Seon Chil Kim
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Background: Previous study reported that, walking while texting on smartphone is having bad effect on gait balance,
speed of gait and distance of step.

Aim: The purpose of this study was to investigate gender differences in the angle of lower limbs during walking while
texting.

Materials and Methods: Study was done by cross sectional study design. 15 males and females who are aged be-
tween 18 and 21, voluntarily participated in the study. Each participation walked in two types of gait which, were
walking ordinarily and while texting in 7 meter distance. Each subject performed 4times. We recorded swing phase
of walking using high speed camera (casio exilim). Furthermore, swing phase was divided into 3 moment to analyze
lower extremity angle. Image J program used to calculate the flexion angle of hip, knee and, ankle. Statistical analyze
was carried out using SPSS-21 software, and the two types of gait and speed of all participants were compared by
Wilcoxon signed rank test.

Results: The mean age of the participants was 19.17+1.21 years old, the mean height was 167.03+7.88 cm, the mean
body weight was 59.85+9.84 kg, and, the mean body mass index was 21.32+2.21 kg/m2. Compared to ordinary walk-
ing, walking with messaging was shown significantly differences. The hip flexion angle increased to 6.460 (p=0.038),
the knee flexion angle increased to 60.010 (p=0.001), and the ankle flexion angle decreased to 36.530 (p=0.000) when
the foot is moving forward from the ground. The knee flexion angle significantly decreased to 60.010 (p=0.002) at
the moment of foot are highest lifted from the ground. In addition, the moment of heel contact on the ground, the hip
flexion angle and knee flexion angle significantly decreased to 21.740 (p=0.001), and 26.970 (p=0.013) respectively.
The mean speed of all participants during normal walking was 0.84 m/sec, while the mean speed of walking while
texting on the phone increased to 1.15 m/sec.

Conclusion: Although this study was conducted on flat surface, as the participant’s walking speed slowed down,
the range of motion of the lower limbs was decreased, and the flexion angle of the lower limbs was decreased which
caused the height of lifted from the ground to maintain trunk stability.

Keywords: Range of motion, Gait analysis, Healthy person, Lower limb flexion angle, Smart phone usage
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