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Abstract

Purpose: The purpose of this study was to investigate the effect of regularly strength exercise of spine in teenagers with tutor.

Method: Study subjects were 24 middle school students. They were arranged to 2 groups(n=12, respectively). Then
experimental group did regularly strength exercise of spine as the handout maneuver during 50min/day and lday/week in 8
weeks with tutor, but control group did regularly exercise of spine as same maneuver without tutor. For muscle strength of
both extensor and flexor of lumbar, the balancing ability and weight distribution index were measured before and after the
intervention.

Results: For muscle strength of both extensor and flexor of lumbar, there was not significant differences after the intervention,
but both flexor and extensor increase mean value of muscle strength than control group. For balancing ability and weight
distribution index, there were not significant difference after intervention(p>.05), but experimental group show a tendency to
decrease in a few position than control group.

Conclusion: When teenagers regularly exercise for spine strengthening for a long time with tutor, it may be increased muscle
strength of lumbar and trunk balance.

Key Words: balance ability, muscle strength, spine strength exercise, tutor

TRAIAR}
&=, pulhanposi2@naver.com 010-7663-6235

A 12015 6 21 | AY 20159 6E 28U | AASUY 1 20159 6E 29



I. 1\']%

IESto|5Hs
S |=|—| _|F2|X| x_ﬂs__ﬂ I-”Z

<)
—

ch

%%Wﬂﬁ
o) ) M
o_eﬁoqummem,ﬁmo:_o
~ ‘Hlﬂﬁo.nrowl —
R%%l‘rﬁﬁ,x S
Aaﬂmo.zvmﬂmwf S
NHO#‘O|Z‘.#M#HU1_ML7OM Mo_eoﬁe_/rAmH
Afifeﬁoog@%%z c Ryl T g T
oﬂﬁowwhvﬂ‘_‘@iﬂ o Eo_.h,moWﬂhm_ﬂ ﬂ.ﬂﬁiwnmﬂm_.oi
HE‘E%Z_ONH%% @aﬂ%mﬂ,w m.nrwr,wﬁmﬂ‘%
53 < o o leﬁ_o o © T
Q%m%mﬁ%ﬁ.ﬁog @%H%My %%_ﬂ%édz
ﬁzAT% T o xﬁ_zfuﬂﬂé sumlﬂﬂ%q%
EDTaL._o_LH_o,L ﬂ_ﬂ_-.ﬂ L.oUEH L_L,W.Aoo_,_q&.@m
= %.@%,}riﬁxﬁ = T AT }150 = T
o ) o = T T a T o Np ~ M o=
z o g Hﬂﬂ EEAJ:_E_U% ER w%ﬂl_ﬂﬂo
iﬂuﬁovﬂ.oﬁ]mﬂi a.,m_.]_7€o i o ~ T
o e aﬁEOMA] LLO#_oiLEOT_ mo i\r,ﬂ#lmuXoﬁl.o.w.o
H@m@gof_%fﬂ T e ® N w@eﬁo;o
TR }ﬂo_n:__o ”O iy IS o &
= & N ko7 5 ® g M o B <~ N ti ey M
IR <0 pE T e N : L B W
A of o o o T R & e ~ B T B o
Eu%ﬂ%ﬂ?%mﬂd. "’ mEEﬂ do = rogﬂAr;ozoﬂ%
Mj;wmﬂ%m_@ﬂﬁ B Aﬁﬂw_zwﬂﬁ L}_Lw%%@oﬁa
Qﬂgalgkﬂ { ouaL.__z x_langs_ﬂ
ﬁmwpxiwwﬂw T %%aﬂﬁﬁﬂ o I ﬂﬂwﬁ
éL_LEﬂm%% 5 ﬂE%.{%JW e urmﬁ_%d.@u@u@
o A ol . i_ﬂlmnlzro_ewX X g ﬂnl%ﬂq
N _L 71_ﬂ ﬂrm — lemm_u
— mﬂoﬁa Ho o o e ,Dliﬂhan._Wm
R ol wr s ﬂmﬂmmgﬂwrgs
PR R %Lﬁ@l@@i
ﬂﬂ%l%%ﬂ dE g - ﬁ%%%%@g
SEANE o TERE 7 i R
ma.%ﬂﬂumﬂgo <~ < T W TN T TR N
~ = H o % ,or_xo _— %ﬂlhmﬂﬁlnn
oi%orﬂﬂﬂ.@lmﬂhmhu:waﬁln 03 - o._ﬂm__oioumom.,l,
Moloqtimwﬂu,urﬂﬁo%% o) _MOQ@HQ%%;J@ TTOH
mopsv,euu Li.&xaﬂn(uﬂo ﬁﬁu‘#%ﬂi%ﬂ%%.% FrREgR
o) b u§1 cﬂhodu < L,%MJH, %ogoa],q .xﬁLﬁa7eo7
<= T A o o O = x o_u N =5 T i o TO EE %o ol - S
ﬁmde}_@ﬂ(a R o Yo _aﬂxﬂgyx T 5o 5T S
— — ~ N o MO ‘ml q ﬂA}O 1;1_ q x ,_ao ‘WE dl.._ __,ﬁ nl ~ OwH 1 ‘MI,._ ﬂ_._Ol O_uu 1_m_| O.HE - ‘;Io.ﬂ
7o _xﬂ_ﬂJmﬂ T ,aeﬂuOIW%ﬂLeov]L% 7% OF R ﬂﬂﬂ]ﬁ.ﬂ
g OEE_LW@%OT%HQNH TR R ,7ow%a,1aq e HT Ey
w ,é%xov@wggoovoﬁﬂo__oﬂ%ﬂaﬁﬂﬁa%&ﬁ@ﬂ&ﬂﬁzwﬁ%ﬂm
X ig%igmwlweﬂugaa¢@mﬂ ma%mo%g¢maaﬂw
17E_o%ux.uau W oor W R 1) P xm® 3D zﬁomemﬂléﬁ_u%u
o i 2 H o o of mo T {4 %o i W o oo 4 o S — oju A F LE < o X wl\ ~e
w ﬁw%wm_ﬂ,pﬂm,w@ﬂwrwémomimaﬁﬂo%wwwﬂge#wmmmuémﬂ
< N X =) Q X N ~
T - :szﬂg%,ﬂy%xw%ﬁﬁeﬂﬂtaw%aﬁwoomsl%WEH
N ﬂm%mr%up#%o:;% ﬂ%lrflxon_l:ﬂuiﬁé;% 1L7&}NEmle|,o§o
Bl o R ,Pmorao]ﬂuﬁy_.wﬁL%Jhﬂ ﬁomuomﬂjuog o B < @ g B
o ﬂlL or.: H.:u o:.: dl ;01_ HE r Jux_ O#o W - ﬁ z,#o o N ]Dl ﬁE LE EO X ﬂw:._ 1_VUI ,._,m_.c AT MH A o
- ﬂgﬂw&%%ﬁ,M@7wow%ﬂuﬁﬁ%%§keﬂ§f@gwﬁwﬁww,ﬁo%
o o Ny B B o T (I 1 i SO el
oEw:foepQ@%Q&@kﬁt%ﬂmﬂﬂuQﬂ@ﬂﬂ%%ﬂﬂ%ﬂﬂ
o T @w__m@mwmw&dﬂ1umﬂﬂ%4“@501%&3@&@
o W oF ﬁE_ﬁ%mﬁWﬂﬁﬂxﬂiV ﬂmﬁ_xﬂ_é
=3 & o= aﬁﬂoﬁiﬁﬂoﬁ%m%ﬂoﬂmﬁ
X of ® JJ T M_#. N _.:._ WL ey ol - el 0°
XEOE&OJMOEMO@HM
L..u._ﬁ‘_.m_ve._ﬂ_ml

A7 2
- 56 -

9

22 A

A

=

[¢)

de] et A5



YHASE 27 B F B

bl =
ol AFuAE A52Eo] B fFdEs Y

slelel @elg ZHsl] gele] AzEEglT
(M3, Schnell, =Y)E 0]-83}9 0, A== Chrombach
a=75%th AAREE S Gstel BAFRAA]
(Tetrax, Sunlight, Israel)E AFE-5FH o AlZ| == 0.98
2 52 AEE Bt

eI

259 D=L oA MIE ol gatgrk ol AL
259 SHY 253 AY 25 FYRE Ju=
A B Mo gob £2L 0% FEE PReln
Fure wgstath O F AR AR 22 3 A4
2 AW W shgon 4 BA A 527 AY SHA
S5 SUHIY 1. 2 B0 B T 5EI FA
2 HHER stgon], 24 2R NS A A4
ST 1 BEge Aol Agstath A EA)
A, F % 2812 AAsE

aY LAY 24

(2) AlF2uiA = A
2 AFollA= g A (stability index, ST)OF A|F
E ] x| 4=(weight distribution index, WDDE =%43}7] ¢
3| #+8 =4 7] 34(Tetrax, Sunlight Medical Ltd., Israel)&
o]& ALY 2). Tetrax+= 4712 3l FH(force plate)P
off AA ApAIe] WSt whef F FHo AsiAl= AT
=30 WBkel 2HA| Y] B S Sshe Aolth AlF
iAot QP A B A gho] meas ARAl
= 2 fFAISHA okl wol E5E= ZolER AXt
o] =Rl AHE on|gt =
AA| =, vrRAA Z=EINO), BFRAA =ZI(NC),
dratete] pillows Zal A4 FXZ3(PO), Ebe
pillows Zi AA w=3i(PC), =il e LEHOS
a o= =91 =

2 Z83(HR), &7+

f
Ex
2t
ot
ot
N

SHEBAA A AAE sh o
g 202 stgch AA AR A
& Hash S SHAI, 102 5
AAE AN F AAE AFstgon, 23 2
AAE A 9H Zgste] B Ao o gt

A Auk ol AL,

N

2
A sheleh AT gAY ANA EHE 7 EFAS o

independent t-testS AAISFAIL, Hh W FA AL Apo]

£ B3] sl paired ttestE HA|3H] 45T



thetsetelstalX| M33 M2=

A = S
214 = - p - p
Kl < %l <
5.69 5.85 4.97 5.30
NO 88 62
+2.42 +2.97 +1.75 +2.03
5.24 5.43 4.85 5.39
NC 82 39
+2.03 +2.87 +1.88 +2.05
5.35 5.30 5.95 5.30
PO 94 64
297 +3.95 +3.85 +3.54
430 5.70 4.76 5.59
PC 14 51
a9 2. A= iRl 2 AR~ +1.56 +3.51 +2.67 +3.67
5.24 5.90 5.51 5.54
HR 59 97
+2.88 +3.06 .19 +1.52
HL 6.18 5.67 s 5.50 5.82 .
m. |+23 1240 4298 238 4214
5.41 4.94 5.40 5.06
HB 12 +3.35 75 +2.94 +2.48 53
1. tdAte] ek 54 £3. : . .
6.72 5.83 5.23 5.37
38 88
257 +3.06 +2.54 £2.06
?i:llq]jb]‘zl'%g] oa”ﬂ'@ﬂ ‘I—ETAE;]‘LOT st 1-7*]' Z_:]-E} EH}\O]‘ NO: H]'E/\1/\1 1:1:7] NC: H]’i/ﬂ/ﬂ 231-7]’ PO:‘:Q‘H]'E,]’Q] pillOW
A= F 24P E 128, gixfd 29)o 2 it Z-31 A 7], PCabuteho] pillowZ Tl A A E=77], HR: %=
o]= 144k 7] 7247} 156em, 158cmo] ] |52 7}z} 43 v 9B 0 Za)y|, HL:=7il e 9%0z Sq
i ZdF o ar =777 S HFO
47kg, 49kg Z}' @%ﬂ%g@' ]_O]L_ ‘iili}(p>05) ;J_LIHF-\_U—'— ‘}]ﬂ \jo E%—u HB: =43l ‘}]ﬂ o =
bl
T 1 olgate] dnkd 54y
- AR EBAN2Y) 3. 49 ¥ A4 HEAS A
B o] (age) 7)(cm) B32A|(kg)
13 Z] -
é_D@E 14.040.0 156.249.1 472113 AF Aoe iz Wekol uls) 874 AAeA HA
ZRd 14.0+0.0 158.0+5.2 49.9+6.2 N )
o= AA 4 o] Al o2 Wolx= ke HAT,
T ol Aol glaon] Mgk 2k Aol® gk
2. Jd ¥ AFRex)$ Hs) (E 3)
Aol A= POLt HL 12|31 HBAAOA FA
S AsE rot

M7 WelHouy felstAt ek
(p>05). EZ W 719 AFHAS W 44§
3 Zol 7k QATHE 2



3 A QAR Hlm

A% e
ZLA = - p - p
A = A %

18.21 15.41 13.92 21.42
NO .16 .05
+6.35 +3.21 +3.48 +3.39
23.06 20.81 20.02 21.60
NC 38 46
+8.14 +5.13 +7.09 +8.23
26.93 20.85 18.21 23.91
PO 18 47
+15.33 +3.98 +4.38 +8.70
27.39 26.53 27.00 29.80
PC 75 14
+7.21 +7.15 +7.01 +8.62
22.58 22.33 20.67 23.14
HR 93 .04
+7.55 +7.67 +8.00 +7.86
26.13 20.75 23.85 23.89
HL .13 98
+9.73 +6.63 +6.72 +7.14
28.70 24.74 25.13 27.91
HB .09 .02
+9.73 +7.27 +6.87 +7.29
24.08 23.94 24.10 25.58
HF 95 38
+7.70 +5.92 +6.09 +7.94
NO:HFZ A A F=E7], NC:HIZAA %=7H7], PO:dhujcho]

pillowZ 31 A A] AE=7], PC:hueto]] pillow it A4 1=717],
HRA=2 08 @ 2502 Se)7], HLega e 9
2 Eo7), R Mo Ao 23, HBied

o 33

o o

é
o

to rlr
o
2
X
rlj
4
iy
(MU
H
n
Jo
1o
St
_>|4_:’
s
fr
2
¥Q
£
<l
>

i 4. A vl
Al & =S
g 2 b o = b
% % A 5
<t 40.36 42.67 4 29.85 33.39 29
(Nm) +13.89  +19.15 +1631 1628
Al A2 59.23 66.95 0.48 65.16 62.23 3
(Nm) +34.54  +2191 ' +32.86 £39.16

A
B ATL adeld matste] ABAES BE F
71291 HFBoeT g A BaW] arey 7
@ sl A G Loprglt
WA Al Amold] WEWS WowA F7)Ho
2 HEeES o AAWlA AF Lujx47t PO,

HL, HB zpA|ofl A jzgeke] ]3] o @A ygich o]
= AY SESAAC]l 59 FHORE HolA WA
4711 9] force plate®]] #|Fo] & A= BTk

=
AAe FHTAH Tk | Hel

iv)
s
=
2
)
re
-
=
o
__>|“‘_'4‘
ol
S
=
B

>,
FUIFU
offt
zoé
rO
__>:i_"‘
1o

ES
1 71514 . (Laufer, 2003; Shini} Lee,
S(2012)2 3 A2 Aol A
HE FAolA dast FEoH

[e))]
=
E il
bl hl
Zol7] fleid= FBA4e T840l

i)

N
L —_
S T
L 10wy e
° 5=
e o=
ne
flo
oy
o
it
o
M)
i
_r;
=]
>
10
" 2 ojo do

ok

flo lo o oX
oft Kl

BN
olo{:
>

d

(013} A&5ol QoA @S] @
el =
H =

o
&

=)
)
12 ox
ol |rt
o o 10
o
i)
M4
QL
2
Suhp
k=)
&
X
Jo

i X & orr o o ¥ o ol 2 WO
N

flo lo j(‘:d
P
Ju



e

=2

FEEHo|5t3| x| MI3H A2

<)
—

ch

AL
R S uo 1 l
R ¢ EF OZ $TE % RIE 3
. ) | J— — i
oGk Tk wx 5 omm- N Lo B
T & ] : 4 oF < = <~ R = wroNX m 7o
= <O RANCY " T P w2 < = {fn X T
= L.E3% ¢ 24 = ToF § Ieg ;
i o B o N N o FAgNC B oo MW o ME ol ) = A ﬂm
Jo TR TR R R S T o o X E
o H_A'o JJo ™ B 70 ol i ol o wr X Tod =«
rh o ) e ol mH - o E M oF 4 3 el o e o) .
T 9 ) N o N N W
= W (] ol R LA — <
fa} o pp nk B . 3 e ol FN 70
T .%o HH xa JboQoor iﬁmz. — B @
e i O ERxShe * S8¥F 5 wEH <
wa_@m.;bm% w nETgcw FARED = i
— N ~— —_ = A SN
SETE L] Selzy FEmI% pETE 3
T T o & S o T m T EW L i R
] N Ho — = z ol 5 = E
o o8y B SR ) =
o O_Enx_uL_L 4o of A q e m = Z 2 oo of
B oo 2 o0 K o it S ESE L8R
K- 1 K &K K oo o T X = o ~ e o o S I oW R oo "
wIEE R cXed® §RFEm Fiztmeg
o BRI N, S wm ST CRCA - N T
— T oF rE = it I &R s uanZ
umll o or o goﬂuao_n:%o?ﬂWmﬂmﬂLmﬁﬁpﬁw L.@\
~% o < of i x Mo T T m g E g W RN 2
N N A UE N EW
MV_._‘_ W of o Mo oo KOT o) _~—
N oy gy BK ]ungaﬁ,_&wwykww ﬁﬂ@u@ G R I B )
F ey ®EMIE BT TEpd TERE LT o R
PE DX g Wk B YR ™o s X I P i - I T o .
= o = o O R I A I
M:EouAIE T No m o) = %om{-lﬁlo EQOM,@uMﬂ ok oy O = W
of) of e of of . oy p W B Uk o o o) == <E O = — I o Wﬁ ¢
oy oy ﬂ%%@d‘ﬂoﬂ ﬂwﬁﬂcqfﬁ oﬂmx Eoﬁa_/u}
g Mo W T oo B 3 S rpRIpEo e Prl o
BUPT enmsE 0T I R N TR S T
5 e ﬂmlﬂeﬂﬂﬂ%aw ﬂao@m;oa%ﬂﬂ%ﬂﬂ%ﬂim.g
o M f —_— lr.Jl
S Hfﬁﬂ%m_roﬁ%g %%ﬂovio_ey%@_@E%A%waﬂﬁ
W g T E TN N K of g m N T X B o
R Gy I T A< I R T R oy o ®
P - S S T LR E ooy N T o E o Moo O oW T
~ 5 e 0 I~ LI ol < o 03 No = ©l w7 N oA
Afoﬁzi MZT@MWM,%%H ﬁzTW%mM_@MWﬂﬂo_LQﬁAN@A¢QE
X omoR 0 o) T BN o I o|/ ) { X = 2 T g o= ) xo <o KO
SER e prEomIml D A B g RO A S
% of & R T Qe X 2 R N T AR
%%Mgwﬁ%%aﬂiwmﬂ mfﬂu%M;ﬂwuﬁ@mA;#mﬂnmmﬂu
= L_LE#&Ofﬂﬂﬂey.%%%ﬂ%ﬂﬁﬂ%_/ﬂg@éﬂmﬂ%
Ko X 2 ﬁ.ﬁf}% o T o T RO < w0 g Zo A
m%imﬁw.%uuwrm:u_ m_wmamﬂ%%ﬂﬁéaﬂ@ﬂ%ﬂmﬂ@ﬂmﬂ%wﬂﬂu
= ul = R TR ook N E Mo of 2 o 2 i T T
o W: 0 Eo ey RE < Mo ) =m .._Ull il of R .AH_ ! ,_ﬂorﬂ ~ O H.t il 2
o A R X R T ﬁﬂwﬂwzﬂ%

Bl A= ¥

iz
[e]

Al

13 2], 14(4), 25-42.

]

vl

=

)
o] 511 9]

el

s

al

A

Al

A

2(2007). 7} A= o]of
(1990).

[¢
[¢]

=

==
|



wAetel ¥ EES Set

A HaT, AFE2012). =9lo] Aol whE AF
B Z}o). tigtEg] 9)ers]x], 7(1), 103-110.

2ZA(2013). Al AR W AT YS9 it
Sr= W kg B 2 B s A2
-8 3] A, 20(2), 115-134.

Hodges PW(1999). Is there a role for transversus abdominis
in lumbo-pelvic stability?. Man Ther, 4(2), 74-86.

Laufer Y(2003). The effect of walking aids on balance and

weight-bearing patterns of patients with hemiparesis in

ok

> 3o

of

various stance positions. Phys Ther, 83(2), 112-122.
Malina RM(1994). "Physical activity: Relationship to

growth, maturation and physical fitness. In Bouchard C,
Shephard RJ, Sthphens T, eds.
Fitness, and Health," Champaign, IL: Human Kinetics.
pp- 918-930.

McGill SM(2001). Low back stability: from formal
description to issues for performance and rehabilitation.
Exerc Sport Sci Rev, 29(1), 26-31.

Shin HS, Lee KS(2010). Effects of line dance on walking
patterns and fall index elderly women. The Kor Jour
Sport Sci, 19(2), 1049-1056.

Physical Activity,



