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Loss of muscle mass with aging is associared with reduced in numbers and sice of muscle fibers. Skeletal
muscular strength and physical Amcticning would be much weaker in the old ages than v ther vouth due to
the loss. The aging process is ivevitable for everyone, but it varies siguificantly among individuals. Some older
people with severe muscle weakuess suffer from difficulty in performing work or leisure activities smoothly, are
dependent upon the other people in activities of daily livieg due to loss of mebility and independence, and live
in a higher state of risk of physical disability, weakuess, diseases, falls or morealities. The decline in muscular
strength with aging is more severe v Jower than upper extremities inn both genders, and the declive i physical
activity is more related to muscle weakness in the lower than upper extremities. The weaker in muscle strength
and functioning of the extremities, the more fearful of full-related iujuries, resultivg in avoiding  physical
activities and social relations, and suffering from loss of self-worth or life satisfaction, To reduce the loss of
muscle mass, it is important to habitually maintain physical activities that fully activate the muscles as much s
possible. Muscle serength would be weakened if the muscles are not used for a certain period of dme due to
luess, and it would be so bard to recover the strength especially for the older adults even if they twy to do
later. Regardless of age, however, a person who exercises regularly can increase the strengrh and lower the risk
of injury, disabilicy and illncss. Exercises increasing muscle sorength, espocially resistance craining cxerciscs, arc
very cffective yegardless of age. In chis seview, we have inteduced the exerciscs (cg, log pacss, Cxcicises using
clastic bands) for stengthening the musdes of the lower croremirics (ankle, lnce and hip) while emphasizing
upon cheir theorerical background,
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3} & H ) (Ahmadiahangar, Javadian, Babaei,
Heidari, Hosseini, & Aminzadeh, 2018; Akima,
Kano, Enomoto, Ishizu, Okada, Oishi et al,
2001; Delbono, 2003; Larsson, Degens, Li,
Salviati, Lee, Thompson et al., 2019, Newman,
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Claflin, & Brooks, 2007; Roubenoff, 2000). 1
oF 22 AT A x| Wshes 59
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et al., 2019). =glo] WE ZAZLY Y=o}
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A=A 7S A VA THCheng et al.,
2016; Delbono, 2003; Faulkner et al., 2007,
Tieland et al., 2018).
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A& A IF% Aok 30-50% 4%
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Heymsfield, Wang, & Ross, 2000; Visser et al.,
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et al., 2018; Larsson et al., 2019; Newman et
al., 2003).
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78
- = 1__
ol 2zte] o] 743 gHrH(Cattagni, Scaglioni,
Laroche, Van Hoecke, Gremeaux, & Martin,

2014; Nelson-Wong, Appell,
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Fgow o]olXA] gow el FAd &
o17FA] 7] wiel] AA| HiFo] whAYs= W
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= 543 Age] flude B
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FH A BN 7 T Faulkner et al., 2007).
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Guralnik, Sakari-Rantala,
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A %= ddd v Feh AE-alA
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al., 2009).

wabd] el e Hale] dErd
Holzdd oM AL HiTe] Aol
olrold 4= glAmt, JrEel] 3k AjAle] ]
vl A A Valdez et al, 2010). & w3kl 2
g HlAag e e RSt At A v o
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S9 ok Qi RG] tha T

el
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ol L A7) HelMe $F, 53 4%
LEFdAE AL ok ﬁhlr ST AH 4
HE-g slot Tol wldd, whgdme] A
Hile S5z 1l FAosA =Hm &
o]¢]9] AlAEEr: Srlele &b v

{(Roubenoff, 2000).
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b SrEA A4zl el fassd
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SRAN W AR WAl A
4 Qg AT ATeEE
Mol oliiolxlol Wit ASLEFAL
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TRl R
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al., 2016; Gordon et al, 2008, Roubenotf, 2000,
Schulte & Yarasheski, 2001; Tieland et al.,
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EHRoubenoft 2000). I o]= 44 5608 A
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QI ol $5E A& &0 537
§ anabolismys) A4 Es) o}rn Al 2%
Tl A muscle proteim =] AL v A
7] wl i o|tl{Karabulut et al, 2010; Liao et
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%”Jr AR & e Ee] AL &

s ol A4/ T =
AR E AAFog Al 9@ A s 9
ABA shdA AlEA EAES s AE
Fois 3] APl = Brdla SETHE
9 A 5 9lE AblYrhCheng e al,
2016).
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Ny Zrrl e Al 2elrhe
FAIL A E A gkl %1314 E
vl S FAAAET AR Fo R
MA S Al = arge] dHME =
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vhol7} EWAl =49 gk 7} Wal
Fdol} ) dFE mA =, FAAL
<5A w=stR e Hdgo] HsfiAH &
&AM W97 Ak t(Tieland et al.,
2018). % YA A HlES AwAu
o] S5 fhA uE fAbeith o
Agol} AlAdso] FESH 19k 2 7
A7 A AARE A&LAQ0 F, AFgEsT
Ho 7 ZLSFHUmuscle recruitment)o] A7
VAR 225E F7ZE 4 AtH(Akima et
al., 2001).
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itk Skl 919 Ve SA4E A A
o8- (gt o
4, oAt ghal AojAl7] Fo]th(Mahoney
et al, 1999). kAl §-9121 Yol A 4
© AA 259 273 o)de] HFH o] o] §
Bk ol A
Aot Aol Aot gk Mg T Al
AdEE FEOY 279 s fAd T8
3 A43h2 SltH(Dostal, Soderberg, & Andrews,
1986; Neumann, 2010). 71} w3o] <] =
o] okgls A AN, e A oA n

= o]
> T'EO ?J_—@A(‘)]E =

kS
o
z
=]
=)
[e3

Jo

wE, v, wddw pRe Adsi

Ao,

.o
i o
Jo
N
et
2
o)
rlo
o
il
=

-
:ﬂ'
8

8

5
aQ
g
ot
oX,
rlo

2 @& 5 ol olgh & FesE Wl
FEAARE A G gdlo] v A=
FAolE A& AnATINA T2 A8
Har o s SRS Faggo] S8t
A Y E Aol AdRdlae
A Al B e FEase] S

LAl AE wEe] 4

o
oXx
o
olN

= 7Fate]
A 7Fe e =olF Y (Nelson-Wong et al.,
e B9 Z53% ey w
(plantar flexor muscle)o] Haolu} A o=
71, A dolubr] w9 s&ovt dE
A Al 87 (torque) Aol zlo] #oatE
U ol vl 283 982 gri(André
et al., 2016; Jan et al, 2005). Z&Zo|E 3}
v B¢k ke Z2 ZA|(9)72)7], stance
phase) A] “g7Folm(7FZ, tibia)7} ko= &2
ole £ 5 wIAATH P2 vd o &
& gom dobl dEd. w2
o onal A EE Foud How
u

5] =0
gl

(Jan et al., 2005).

wah Qe wmie 2o AZeE 59
o Pavk BAREE, ol e A
wQEAAA U AR Holth wWE 259
Aol Awe zhask AA BAR Fag
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AT, U5 o BT BAE A U
stgo e % Y B_Ololﬂ] &
?]_SH PELQ:I d‘ﬁjz- ,A‘l—z] %k ]o =8 7_] ol

H
(hody sway)o] ezl whak
b ARl Gae g3E none

=l R

HAm ek

L

i iker]

%E w3lmuT BT NE IH5AYel

W oAeht Sk A Ade)A e A5

Qe 2das] dalAs e nde A
g sld2lo] 4o om WE ige] #
fdee YA 9199 dus 5d49 E

o]tH(Cattagni er al., 2014).

Hol7l 8 & Anrl olgheda e
UL 2E8SE T oA T, AATE
AT Aalf mise, heel mise)T o o]dH4A49
(Tan et al, 2003). A4 GAd) Brdol =4
o 242 wkE g TR 2] i
Ad =feo] Hi, WE SR 2FS BE
A FEL A FAAA FesAEE )
A Al HCattagni et al., 2014). #Lx% A5
kRS e 91581 %4 9l (concentric)
o)A H(eccentric)e] ZH|TF 2 FF] (plantar

flexion) ¥-21-2 Jdlgjn], 7,

Aehs 92

Wzl 7], ofzella] deof}r] ol A 2
& e dpAol). o]ugh AR alwa)
9] 7Ie AE oyt P i 9l A

e gy A32

sk Ed olsh e g
1-

=l e B el e 1 e I b P Bt L ey
o] ) e E2o] yrhAnde et al,
2016).

A e WE 2] Jlgeolyt whule Ge] g
2 34
= Ao o] 85T ghtan et al,

7R 2]7]2]

Mo @ e RS A
2005).
T Folt wikE opg

LigE - 22M [ 1 3o} 5| 25
T4 HelR deu vy e BRE At A
AT A A2 AR Eg GAS )

W BEAS oK TR UE QAT
o] o}gh A% &ulThE WA Er)EE o7
ol W AdT Azt o] A oA
Rl kAl W Aela] WA e Lol
< Brad

27 4 Sl wE SYa v A Sl
7

AR wokes 318 whR3tHAndre et al,
2016). o= GA|FH o7 g} o] A
Pk

) &5

Ax)ell MM A M 7S PRk

& W2 g dvkalel Q1A ot AL 4
Al Alxz A vk 1A <Figure 1>2] A2}
ZpA| el 4] <Figure 2>9} <Figure 337 k4]
AT Sol L AT AP 4 A
<Figure 1>9] AMZ wolrb= Flojth thek
& dele WEAD A Absa, A
d+ ¥ W= daErirt tee] A A9
<Figure 4>3 @ Q7T Alndhs AL 7%
st £ 57 A(<Figures 5 & 6>)0]1} /
<(Figures 7 & 8>), /Mg goll TRl &7
S MDE FHu AL AN $EE

Weo] g WA o ¥A 4

b

ol wEe <2 V=T b 4 AL

L} 9] <Figure 2>t} <Figure 3> )& %

A2 #Hg A A 7FeE o ATE 4A
3 AN BEe] SEE)E kel

& Eqro] it

= T s
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<Figure 1> Initial  positioning  (1st <Figure 5> Iniid  positioning  {1st step) of
step) of the calf-raise movement the calf-raise movement using thick things

<Figure 2> Executed positioning  (Pnd  step) <Figure 6> Executed posiioning @nd  step)  of
of the calf-raise movement {(posterior view) the calf-raise movement using thick things

<Figure 3> Executed posiioning  (@nd  step) <Figure 7> Initial  positioning  (1st  step)  of
of the calf-raise movement (lateral view) the calf-raise movement using stairs

<Figure 4> Initial  positioning (st step) <Figure 8> Executed posiioning @nd  step)
of the calf-raise movement with one leg of the calf-raise movement using stairs

- 12 -



2. & B7lel 28 Zat 2S

aFG o Aeore g2 Aldd nlE 249
AHog RHEL ¥ AFE A%, knee
extension)®] FHt) $2=A7} Aty E UhE
AFFH(quadriceps  femoris muscle)®] ¢ A
(cross-sectional area)™ 7}Adle] Hu 3o
ZolEt)h oA =gkg ) Y 2 oAl
Ho F& Ad AEE FhAEha, %l
Al A3) A= (peak torque)= TAFI TS
= At wd o Hdgdge dy B

Els
o

of!
N

4o
gy
2

-

40t} 50t ol A 5 7hasl]
ulthou} HhEe] il FEE
(Akima et al., 2001). o]= <¢1&] H3olr} A
AFA7E oA, olE o= AetH
S5 AlgeEle T old 7k FA8-o] vEL

i},

5
AA G 7} At Z3A A (osteoarthritis) S F
2 uFgdo} BE A A A5 2
o ZIRIgit). o]E Amsh= thet WHE
9 e EYAEolAN, T[EAoR
ge 7t e AdReEdAs AAlEer B &
#A 5T 3t 2 T Ui s o
= 4 vk 53 dEANEEY] A8t 5>
F AeE S/ 83 Bk oy
5 #Ed e B g8 9 B e A
=

doe =

AEE gE gEAELe] ok Hel),
ol Wa UEHAFTE AUz AHgA o
obA % A4l Uekehe melFt o))
(Shakoor, Rahman, Azad, & Islam, 2010).

T OE de FHAY we iS5 AE19

LEE - 234 [ Lafet ol 23

(degenerative or hypertrophic arthritis) © & 2]
A 75 ZHAA(knee osteoarthritis) - A
7Hd Egk HaAlg Agto|th. o]
Ao FFolvt SHs(tendemess), 73
(stiffness), Z=H(swelling), 7154 A3, &7}
ot mE, A%, ol 39l wA Ad
(joint deformities) 5o Fe|ett) ol AA7]
& G8ol JIFE Fol dFAEe] AL,
S8R AATE oA A, 4o AS AsA
th 5% witdl & fAolA ¥AY &
gom s mrk | okfAx A
AHg-o] o9 zith F7t HA ¢
oAl gt s o P Fue
JAE  A3pAlAFoloF  grhZhang,
Liu, Xu, Zhi, Geng, & Chen, 2013).

VPAEE AEEEdd o3 FEAlL

<]

ro
r i
ofy

=
R

fr o me AL d
L= T
il iy

g
Ho
&

9] AwE AGAIF|E= Aol st diEAF
Tt A AR S HHAATE SF

(leg extension training), UIE|AF<3} UlE2
A7) S5 (9, leg press) To] WA
A 25743 Y8l AgHAN ojmg ¥
9 fgolEA 1 AES addor Itk
LoAe] A&EAQ] E/AE e
& glol a7t vehAl S,
o] okgt uFA A= FERAE
o] 74 Y= Ane] v s A
% 8 3lHKarabulut et al., 2010). =1 -3 %<l

W2 ofeljo} o] ATfei.

o

Hi P

Hz

L

7175 o8l dEEIHA) <2
= 71 & Jde 2FoE w1 ZElX(leg

press)7} Itk ol elzbell eho} e)ae} 43
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<Figure 9> Leg strengthening  exercise

{1st step) using a leg press machine

<Figure 10> Leg

strengthening  exercise
{2nd step) using a leg press machine
=o|9l whgd F WS 2HFEy K58 o

r—lﬂ

3] al(<Figure 9>) W o] t}hA] ¥ =(<Figure
10>) tehgh Feje g9 Sug Vsl
slol Aalsly] ar Aale] A el Bt
A FFEA)S 24717 A8 A% 4H

olth. AAAE 4 AT 4 glom, Y
M) 2Ee AN B FEe 94

gre 75 T Hod &&
Iy 2 EgAol Erh

2 % WHeR AAle AFE)S
8-3te] A Qe AAlAA telE 2O
e A4S A dEEIHA) SEe T
25 $5(standing half squat exercise)= 9T}
o] WHE thkgh 3-8o] 7hsstARy, M
=44 &+ A= WU <Figue 11>3}
<Figure 12>¢] A7fghct. o w2 o7un| =

FI

<Figure 11> Standing half squat
exercise {start posture)
<Figure 12> Standing half  squat

exercise (end posture)

3 A FeE oM wdla H1E A%
A whEElE Zloltk o] ES W o)
e QA7) viebla] "ol AA] FrE 4
of &, o= FEdl FEE AA 571 A

otk ols) ol AAY AN HEEL oRHH

#F3)a e %59 A9 15 B 1503 %
oAl YA wkE3: 4= Qi) o]d ule} F2

AlZE dlel] 1,0008]¢]
&0l 7kt
<Figure 11>3} <Figure 12>¢] oA %k
25 Ve =olR 5 Alde 7-9(<Figures
13 & 14>) 2R AeEsd)ol v
AAERZ HEEIHA) 28 Fd2 2Ll
U] 71 HAdele aspAoltt o]g} e

g %"\l(:ﬂldj—’ b )
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<Figure 13> A varation of standing

half squat exercise (start posture)

14> A varation of

<Figure standing

half squat exercise {end posture)

FEL TVE AR 2ok FAtE
QA oltlAt 4 BT gtk Al =
ol oA ) Aol £A B AR
& FTEA A4 99 A e

f-Eoltt.

i
A o i off

32

3. oz

p

ol 5= el Qe Al gy
£ =74 7], d9ols s w9
e @ oS vRate] AR of
2 7HA EAel A dikgk 7)ol AgA ot
Heeh dAlEse AFe A4 56%= A
Asi, oatelA thrh dojul=s w2tk

LEE - 234 [ alet

SH| 25

A algdo] AlEe Wlo) Afr) G aid
A Al = (hip extensor muscle force)o] 7| Xt}
YRS e EF AU dolue
ahdl A9 60w ki
L BE ST dojAe BA Al

4 Al-(hip extension muscle), 1%

rr
El
N
Y

R
A
22

A ANARWEhip extension moment), 113E
A=l syl Fadin, o] o uA
AFES ZFAAAE Aol ZF 23 H(Inai,

Takabayashi, Edama, & Kubo, 2018).
AP o]Fe] A7 P dojx |7t
YA ald R = Ad, BAY,
5% ol Busel Q4R BE 1%
dw FAQ 9P WAL pAe 9

(articular cartilage) H-91o] Wk ibo] e
AT avdder JAE 4 Qv e
#Age £4L £ Sle By 2, Al
15 o& oEATIH, Al dE gl
A dojmr], = add §50R% o]of
Ak, QGAE =g e d=q o
b e S drdolut Kl v
T3t Wi ool vyl oA iy
A AREAETL ol B W2 el
A goh AT7E Aol o sobdnk 4
5 SW, 15 AAL Akl 50em szo] oA

BT} 40cm =o]9 QAtdA] egktlr) AojA

o oF 13u)o] AMRWET} T Eoh @A}
v b9 AL 1E fAV 1d §
= A4S A9 a9 2 He argdof 3
Ul(Inai et al., 2018).

TS (hip muscle) S A oFAA F-A4]

o vlg Fasth WA 1B FEe

A AbgHES 13 972 (hip  abductor),
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Sl ASi ®29d Mi1E
Tt(flexor), Alctextenson), 3| dtrotator) 5
s 2Rk adel g das
A olzlol A ehiEllE Wikl b,
AAo] YRt dolAL FAL ¢ W F
v lde 5 ofulie] el 2348
Agel A, A¥e Pels oA god
A A ol(hip osteoarthritis). ©_ W 2130
Aol AAER TRA TEE Qa7
T A A o] = 8 3r)(Harris- Hayes, Mueller,
Sahrinann, Bloom, Steger-May, Clohisy, &
Salsich, 2014). WE[A}Rite] ok3l= izl
29 B5 2479 Wil A3 A,
St M Age] AA 14 1A
9] 7FeAlel VI st Ahmadiahangar et al.,
2018). m¥bel Fdw AR Yike, 19909
Lo £3a el sla, 50
A AT 109 99 vael 2258, @il
239'd0) A7k, 80M QITEFE @4 63021,
oAl 128039 0 i Zv)ehd ) e 24
2 AW Aolx 11 4w A A2

o ¢=slot 3|, Aol weA T 478

LH Ny za

SF AH] At o]oj4] /| = Fu}Beaupre, Jones,
Saunders, Johnston, Buckingham, & Majumdar,
2005).

e 21ve) 90%7) o Tl dol7) Ty
5.2mm 7&‘,1

L BYAE Qedei 9% Gt 9B

L2l (leg length nequality)ghr].

Wtk v] g @olu)eAtel wEl 53-73%<),
U A7) lem o]l gl 156%0|t) o4}
e BgAw glale] eI dde] H4)4
gk DA etrlaid, ] BTN
g g 7he] B " Aol §le Fo]
Agt, 22 e FElsss Av S o

21% o] {Knutson, 2005). <F th]e] 7o)z} o
21 Fdd) A J@ge =8 iy 4
A= g w 715# 9 v dadich -

- i]-O] wo0lg) ey x| Yalr) o=

£olt} 99, 817 492 VAL 0

L 1011/’*] 2] ﬁ%ﬁ(comact forcejo] 71
. o]z 2lslal :IHoe] ok

o) A Sl AR, WE Tl
A= ko) Jakg] ghdo] 11 YIS 1
o] dhi=TtHOthman, Basaruddin, Som, Majid,
& Sulaiman, 2019),

F tele] Aelrt o= dwlAd mhe}
Aw7b BeA L, BE 2m ow%: T 4%
Az, (L elalel 45 Al ebe) ek
o el PSR, £ BoT w4
QA s Wt 24, el A4 47
221 QJUHOthman et al, 2019). ¢F t}z]e] 4
o]/} 2em o] Ao/ v AldEe IE =
AEYeR wae Ago) mrh E 4ol
Jo oA g T oZ=a3
L&) A4/ upet o] e Belxe)), el
o] 7090%7}F vlAEHAT Ts} o Helx)7)
Yere, 7 99 A4 AT FA4l,

il

Alnpe 7 oo)o|= L e R

A el Tl @ 4 vl Je E
b gle] mlAL Ha) AX FAL G

Bo] yror, 71 TR mehd gl f)3le]
rh el dol BEdAs A o] o=
AAAY Andhs slel  7HgsHKim,
Nevitt, Guermazi, Niw, Clancy, Tolstykh et al.,
2018).

g RS & el

o, 714 ZvE AbEg tH & k= g

Avkalls W
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A ARG % Tl Aol Apols ERlEn e
Wolth o]l bR uighd] AAR A&
FAA FEe HEAE BA sl g

dol= vwdRE WhHoltK<Figures 15 &
16>). vtk ud FA7F opd, A&t v)
A9 2AZ e w9 el o g @
thele) Zolk he el gekakA, 1w
Aol MHA €' (congenital dislocation) el
Al mgo] ¢ H AR Adsle BeE A
H(Someya, Sonohata, Ide, Nagamine, Tajima, &
Mawatari, 2016; Zhang, Luo, Cheng, Xiao, &
Zhang, 2018). & t}e]e] AolE A Sfal &

Ag 7% SAXNZ7] Qg udd wg
HE QAAT, 71 ZRAQI A4 A
FHE P Qe SSEY 2EE 7195
= dolth. wykd wgoew the Zols
2 FEete 1 FEe 7 Qe 250
okabel wAEARE Qb4 Reth upd
AEIA S U3 B- Zol= =4
o7 BRUHE Ao AVE A 2
ol9] Zoli= f-Folvh ANxA Asir s}

Al#HoF dH}(Ng, Kean, & Glassman, 2013;
Sculco, Cottino, Abdel, & Sierra, 2016). o]¢l
ol B4 FH 482 Aol %
= %EMH o] =t}

"E T
2 9 A OI8T & A e AT
S o9le B oraw wele At

H gl
=(Therabandl} tubing 5)Z o]&-8e] 7k4
1

Zolth Mgk AWF $E Y, sl
SgaE AU nPAE AT AWl
dash BAYE F7h 5 AR AN, 2%

R HR
<Figure 16> Leg length inequality (Male)

¢ R A= ) olsA vt sake vy
dok e A2 wde] Ak 8l AY 5
= dujeletl, BANES o9 AdiE
FAL Hnk ot gaglol nBAAAL
hAsta EapAolty. 53] aRAdA A%
e Eds Alade] A3 vad] A
VTR 289G fHe H mapAolr

ol4-3h= Aolth o Im Zol9 BAAME
oM EnlatH,
Ao AxEe ok 20em7} HER g},

A F03 @AW= E <Figure 18>3] 3
RE =8 $1A9] gl 71-%aL
7k 7}64 <Figure 19>3% 7]oH(Erl5)A}

<Figure 17>

LA

L

o 4o
o Hi o
o
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rok

FRcASioly, &29H H1S

AE gt 2 F F52 o9 Addela g
% s dor YA adal AA¢
(<Figure 20>), Flo]o] th& % tdE HA
A% F g7t FIA RS gtk o)W
< Aneke o s dd AR A48 &
S W geE R3] kA9 ok

o|kE = wAE WhEgith o9} 3ol

AMEg ol ge = M3 s &7
= udd Age-s A Wd 7Ee 4xE
adie fASaL Fol WA GEE gk o
&S & o Ade FRow s &7

<Figure 17> Elastic bands

= AL 1387 s 108 A% v} A
A s 59 4 Qlnh Aale] 7o)
<Figure 18> Resistance band  exercise v AlA Ao whA &% Al o]8sle B4
for hip joint (ready posture) WMo = ke 2 . o] $ES o
o Hzell= Vi BAMERRE el

Abgtoles WaA BARE ulel g
S8 25 59 5 Aol Fesith

=
=)
o
s

<Figure 19> Resistance band  exercise

zAns sae A4, =8, 2eln
for hip joint (1st step) FAA G BEH ole] 7k QAEd 93 %
AR e, 29 22 AEA A9
ZA7ee wakw Q) ¥ HalHa ©
ol Q3 89 FAFEo] AHsldEtt

(Tieland et al., 2018). 7| =}7} PA T Fut
Aol Fhk7)e] HolE A Felo] o A|n,
a9 7 kst A% Ae Ae AR
AEA =AAA g2 Alde el AAEE
o] #4:38] Fhasr|® gtk ey AAEE
o] Atd=E A T4 T oy

<Figure 20> Resistance band  exercise
for hip joint 2nd step)
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o] 1 ARz AL E AF7Feld Fe
AR E ] ol et e e A AT
o] ol 4y Aye] e gpEs ela)al
) g AR AL ToAIAeF Fe 4
g urAle] £13l8 BamA 287 Ee S
4 7EAdet SdA #A7) 7leslAY o
ok Qo) Fojs} wAVETM AR Bl
kel A 7,

w20 AZA 4EH

sk, 2 0E el
S b I ) 4] 5Hsll:

¥ ol

oy QeA wEl dedow ooy
(Rantanen et al., 1999).
i WAe] HRLE A9 FUeh 34 ¢

ok,
Aol HOIAL AL ool ogh

—

|
R, AR o) g 3% g

Q

<.

42 39 ¥

7FeAdol =,

S1a) e gldao) ghk ?J%l“?]’ RS
Jmuls AFspA w, 477t HalAze

e AFgE giolof gk Alkvldo
YAl daM e P2 oA ARsts Al
A7) gAYl Aiade AL sl
Qele) A5e sRPe wgo] gl =4
okgl Auls WAShE A8 AykRle T 4o
A& ALY F uHAES S G
AL Y AL e w049
A a2 falA g Fash ALdHY A
oto] L Ahmadiahangar et al, 2018; Hitcho et
al., 2004; Larsson et al., 2019).

vol7l SWal mE7] 22e] olzhdr}
= 27AEE A dae AERd )
A Al 2]zl 4lekd) clE B, gl
AR e dhdd AFEEey f-vs

A e Al R dgAlEd)

LR QA [ watot BiF| 22

A8 Aol §e Prel e RAAL B
ol 4 glth e g Aol 194
wahed, TEe el E4 w47l Wi

S el AR & 2401 §

wi} oldd HRE vPYAIN BA2H

3o ZA L Asks #3cTieland et
al, 2018). thirite] a2 §k slA4] o]atbe
AE 2957 FAHY, 2 8l ?]/\]?:sl—
1= R o g B (LT i B o T2 PSR
A b 29 okrl, a7 xq-g,—], B
Sk %5] A8 o] Lo vhalL- dad 4 9)e

=37 o] 2N

Sl Hgez gl

RN Lold
(Ahmadiahangar et al., 2018).
wige] AuelalE vtelzt B hE B

wl AFA H|fo] FhAalwA S5 ghl
o] yIa= o]o]x|m, o2 913 Thylhs
o 28 ZEY AFHe] Asls o] N4
o] ekaflA| ™ A] /_\1—_0] e Uﬂo—]g‘:ﬂt}, el
A 9lgh skl Astz
ksl 1ol = 23
A 3 e ARSFETES A5Ehe Ao
T/ A A
wokAAl W=,
L AAE slof e
Fad 9 2] 2511
sict, _Tr,cggq Ak 977k
FPoR 1 uE2 wo 4 9luiSchulte &
Yarasheski, 2001) 1}a]. /]- QA A &
N AR $EE Bl wadel) v ¢
AA 7= Aol _:/}FSIL}(Cheng et al., 2016;
Schulte & Yarasheski, 2001).

J
r.Li
o

=0

or

/]-21 _'g‘i-rr,aE‘OL u}o}g_ =

3

AEre s
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sl ®29w Hi1s

AL AFFHo]
U AR 2 =
Aepdl A EE 5

s
2 i R A LR 'ﬂ-ﬂ"j% w=oFT A

REEA R B
1 5 A 9

o] 1_], Hl—_lr’_

o

A F3Z dojsvHRanianen et al, 1999). &
#EE AR W S 437 SE
Cstretching) -5 it slA HUT Idrél

o Ve Mot w5 Ak e 48t s

of
=

Al YERT. B Tula FaE @)
A Asdol $%0) o) 6‘]-L]— o
wole] SEoRE & UEhbA) ¢

THDexter, 1992), 2o}
QAR ARLETD
o A&T A =&Y T
Axi vhvFoHTanner, Brunker, Agergaard,
Barrows, Briggs, Kwon er al, 2015).

ole YareA = neghet &l 2]
2 EHz= Ao F97]e] g9 A2 AsliAl7]
A SEE T 4 Qe 2F AHded o2
A el T
ABAAE B AL A
RANEE A e g

oA, IR HAE By W

A9 WAt 311 ge A5

ot
L i

RS ru{o
=
2

T
=)
g

]
net

8,

v a4
0 2
=
~'I_

- dgon slopld el

i

Asl), P As Aot FaZ /]
A o 1-|El—_£|.o]L]- i wmAds] el )

# FAS =il
2o 29ATel S4IL BAgel) A
li)l-a jﬁ?_. ]—7‘] ’H]E:I E]’-.:.AQ'] —’:| _O“ ? L.?l_ '5)7%

7l AL BE Ot 29Ee 4% =
2] AN FEHe AE neR de

7k gl
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