"m Check for updates

SIEHMAMSSHE|X|, 2025, M39AH M4S. pp. 287-307

Journal of Korean Association of Physical Education and Sport for Girls and Women
2025, Vol.39, No.4, pp. 287-307
https://doi.org/10.16915/jkapesgw,2025.12.39,4,287(ISSN 1229-6341)

AE-EhE F7IS BES S| XS 250| £i7] ojyo)

E|AX|(RUHER, SAZHY) - ZBZCHSIE, AT - MAI(EUsm, Z04)

=
(L ]

B o= AIARTES7|(Stretch-Shortening Cycle: SSCYE E-4-3F o1%|9] A 50| 7] oJA9] K3
52, 2 715 9 v o] Al RS ez 2ol gk A7 ok 654 olatel A7 AelAlE
H %’4 HjA-S- E3f| ZAwX(Intervention Group: IG, n=15)1} EA=(Control Group: CG, n=13)2.

274 7 23] SSCSERR 0] Rolel9en], BE opiE w3l A S 4, olofe}

/\}(305 STS) 9,]' AP, AFSof] 27513tk SPSS WIN 29.0.2.0 Programe 2850 et Uf Hislk=

32 A% 2 Wileoxon o913, Ak 7 Hale S4EE 244 3 Mann-Whitney U 7%, $4] 2249
B RGO 2ABIAA N A BARA NRERRFLS B 1 20 1G] ¥ AT YL
(p<03), EEAFe| HeA FEA HEATp<05)olA Fofgt Hap} sQlE|glon, Bhe £ A& 5 vk
S0 A7 AR i ofalAl Basi i (p<05) ek 7k Afol, AeARE AEAG2 w2 gttt
30 STS9} oo = CGoA] $jal7] 7HasiTp<05) 9, 1oAY A5k ARe mole), Aedon
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LA &
w3l FEAA, ABA, AEHAY 7154 E
= Zdiste] AR T AHRHEQl HAE gt
tH(Clouston et al,, 2013), £3] =3}& <lst 24
O] WA 2 type T A4 Hl&9 A} S5t
A U 53 B 259 720 43
v

et} ljJrT-]«] Askek _,_5 ZH =g 9] okgla o]0z
ThH(Lexell, 1995; Narici & Maffulli, 2010), o2

st 5] Lefo] gat AT Asieh B WE
X 375 ol BRAS ASHI7|T ol o]
mE 7|54 By A0 £a aclow Agict

(Bogen et al., 2019).
B WA A% At A
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58 k0] A5

37} A
7Is Asl, Aol A Askel A% wdEo] ot
(Studenski et al., 2011; Montero—Odasso et al.,
2012, Binotto et al,, 2018) Hh-S- —"\—EQJ A5}

i)

Norle e

& 13 3 *§*§3P7]77}Z]94 1A
A #]2] £ (cognitive processing speed) ¥ -5
A8 (motor execution speed) 4o 7]91ghc}
(Fozard et al,, 1994; Der & Deary, 2006), {5
Sk L4 o)) B o3 A0 2207

22 tigaty] oA, olgt i A7 Ae]

oF-AAd

A4S 2 3 9] £ olofA L 93
£ F7WIT B § 51 A AUt

(Tisserand et al., 2016; Dubbeldam et al., 2023).
wreb wole] Hal 5, T2, ST Aske o
&t A5 747t ol dvlel el A
Ao 449 JaS ol 507 A7 24 2
Qg QAET QB ofZ e Siat A
ﬂ L5 FA Ak sfdto] @ FLEITh(Studenski et

., 2011; Kim et al,, 2012).

%’fﬂ 4 Qe AAEE ol WL, HA ©f

EF—'E tl:]g].i o]3} :L_ﬂ'_ E]—HHX] Hl-/\go] Zj]-_/,\_i
51| 289] okl e At Collins et al,, 2019).
o|gfgt Hsl= AR} W2 L7 A (sarcopenia) Q)
AP} 2L 7)1 AeE Gushe, A7 8 oK(frailty)
I YA 998 ol 28 g 9lo] Hrk(Santos—
Eggimann et al,, 2009), E3H oJ4] =912 54
3o Wit 29, B, o2 5 7l 4
s2o] AstEo] 9l o™ (Butler et al,, 2009), Y4
‘ﬂa“gg ot o 52 A2 HIEQTHDinh et

, 2024), ofol] wre} o4 wQlofA] T3 R

#54 A7t AL 3 58 9 489 Hoj o]
A& Fgro] © & 715Al0] lth(Petnehazy et al,,
2024), WA w3t 2 AA7|G Aot E &5
2 ATONE o4 wole STH A0 A7
oz /\qﬂ O}Oq :Loﬂ X%‘l—s]— _,_5 TXH gJ,},_ 4%@_}
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A-g5 £718 ZE A A 250l =d7] 449 B 58, 2 7)s 2 i = nAE 9F 289

Aol Meko g Y%l QIckFragala et al,, 2019), ATHHvid et al., 2016),

I 7129 S (isotonic) T2 2 A(isometric) E3} o] Ao A 2HF3=(muscle spindle) ] HEAL
THY L5 5 Bt 2 ez WY A SR SA77|WGTO) A wHE-of ek
oy} DA AFE B 4k (neuromuscular Aste], 519 FA Waksynchronous acti-

o

reaction speed)Ut 2ot 7fAo= sHAZ} Qick vation)2} A4 A Q) TE-AA| & (excitation-in—

(Wojtys et al., 1996), A1) Ao M & Thedt 2 hibition balance)©] Z|Z3}%™(Flanagan &
|

o SO R AUH) W hark ol Comyns, 2008), Olefe AA) 2 59 gL
Wt e 23 0 B S0l 26 AMEYl §49 A N9l W 29 B wae] g
offE Ao HiHor(Claudino et al,, 2021) 5= g0l B3 Mg g 7|oske Ao
T WEREA Aol 28 ol A YERTHPatel et al., 2021),
oAz oloilthe 27 FEstol(Hd, Iy Y] A-E=F7] el g #
AQl, 2011) 29 o] 4173 715 A At | dFe A3 A B Ae S ddeR 4
SA7E Basiths ool AAEIT Yo} grom, AR AN ole e g
AlA-TF2 227)(Stretch—Shortening Cycle, SSC) SSC 716 $50] 28, 219, 7)54 43 58L&
= 50| w27 Al eccentric)d & FA] T ¥ AT Bkl b}(\/an Roie et al,
(concentric) F= A% 2 AYZSOZ ZAE  2020; Véczi et al,, 2014), =012 tjAro.Z 3k SSC
I Al(muscle-tendon complex)?] BEAUAE & 7|Hef 25 TH A+ = Xﬂ‘”—i ow, £3] of
$HoE Beald] 2ol9S BEHOR PND A kolo] 28t 28, nle) BE YAur o
& glenl(Koni, 2009), o2l $F BHS B4 3, 3k Wgol wizf 14 Eo] o Foflx BT
THE ol A A E(neuromuscular ac— ’G}J_(Brady & Straight, 2014) 7]& A= djF
tivation) 9} ¥Hg- &&= M= fejgt Aoz Hu & HA kQlofA HFET, wetd 2 At
HcHMcDermott et al., 2022), 53], A-TE  A-TF F7|& 283 1232719 514 FHF
F71o0A = A% HHAKstretch reflex)o]l Qe 417 o] A G| o4 kol By st L8 Y Hkg
= =L S Hed o3t AT BAE Skof niAle YFE IR, U9 715
A e

=
o) F7ke 53] 71 BRARA e QAN B BRI oS 3 BT 05 %
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A A &% FH]HE X (Physical Activity Readiness
Questionnaire+, PAR-Q+)E AA|5}%it} & 339
o] ¢itoll ofetglom, of% F2Hefulg (randomi—
zation) 2 S8 AF-T= 7715 282t 5HA 29
% AR} B AR Yol 2402 1
F74 SAE A=E3H 289 (Intervention Group;
IG, n=15; Control Group; CG, n=13)9] A&E %]
T Aol ARgskl.

1) 234Gait)
2 oA H3PL Opto Gait System(Micro

oF-AAd

Gait Co., Ltd., Bolzano, Italia)& AR&5}o]
3l99Th OptoGaits= =019 K3 oA At
e Bkete d A9 =4 28H Qo
(Beauchet et al., 2017; Raffegeau et al., 2019).
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U 2 A 2S4S 18] AAsHeich
OptoGait= 2241 Al 7F Ul g5 Z4A]
"0 g ARt HaA] AIME E3) 0.001%
o] JUr 2 7Arsh, SAHAE 71E AFgA =
2 A% (1C0=0,933-0,999, P { 0,001)Z Hel A
o2 HuEItHLee et al,, 2014), & AFA=

33 1. Opto Gaitg 0133 23 X



OptoGaitZ ZAH dlo|HE vHEFoz A7
(contact time), ZEA(stride length), H3P&E
(gait speed) ¥ 7 W19 W5 A4 (coefficient

of variation, CV)& AF=E3F9ith

2) HkS &=(Visual reaction time)

2 A A AlA HHS £E E42 Opto Gait
System(Micro Gait Co., Ltd,, Bolzano, Ttalia)
AHgsto] 4315t Opto Gait 7|4t HMG-4=
e Azt Aol that AL g AT Bk
Sl e doR ANES ol o
Bt AL E 851 QrHJiménez—Garcia et
al., 2021). 74 A, ddA= (O™ 29 2o o
A E BUEE HpE Y 574 44| (Opto Gait) AF
ofofl @ thelt 5 AR Shsir, 240l
NAEE B 224 o] Uehte, 224
0] WML ML 47 RIS HeA 28
A A wT7E Wels =S shgint. A1z AF=o]
FOA| I Ao A T2 B7]|71A] 9] AA| whS-AI7E
g 2451929, 27 Al AHEOISE W8 &
e EES Bgote] Sl 39 s & o
749 35 the|=2 3315 SAski e S4H o
%&H)\'J—} EA4>(coefficient of variation,
V)E AT 378 A 100msv]ehe] g2 A
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@:rlc’ﬂ e} of| & Hk-3-(anticipation) 2.2 7+53}
of AQIA7]3L A& AABHICHOaki & Shibata,
2019),

35 AP 250l k7] A BY 58, £ 7% % Be &= vAe ¥ 201

a2l 2. Hk2 &% ZHAKVisual reaction time)

3) oIt 20iM7| ZAKSH to Stand: STS)

302 9ISke} oAl AR wole] aA]e] 22
8] 9 754 ol 54S W] AT B2
A2 2 AR =9t B sl HalE o] Qlth(Jones,
Rikli, & Beam, 1999). & ¢15L0]A]+= Senior Fitness
Test(SFT; Rikili & Jones, 2001)9] T2 EZS A
afol ABEILE, 24 A, P F2 i3
~45cm) 9] QJRjo] Qtof BES: ultho]| WHs|A| Fal,
BEE 71 YOI TAT A2 2ot 21313
G A AES A TR B SE2 oo
A 1S 0% BoF wale), AN 4o
A ekoktht ol ehds] HAl e E 132 7h
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a2 3, ot UM 7| ZAKSIt to Stand)

4) 2Z(Hand grip strength)

ofge Al IVl se HEste ARRA BHEE
ot AlF w7} ol 2le) 7] Bt EEHOR
AREE| 2L Qlth(Bohannon, 2019), 2 AtollA= o
o} A|(Takei Co,, Ltd. Jepan)E AHE3I &
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9. Correa 5-(2013), Flanagan¥} Comyns(2008),

’

Vaczi 5(2014)2 aLsto] H4Jsl9lem 25 A

9] AlA-th=37](Stretch—shortening cycle) &
&, 10~ 12530l SH4=Y A9 &5
com £ AYE wAAYed, &5 JEe
Borg 6-20 RPE =5 o]gslo] Az F7H
Tt 1-35= RPE 9-11, 465+ RPE 11-13, 795
+ RPE 12-14, 10-125+= RPE 13-15 5% X2
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Hojd 79 uhE 314 g T A7k 2435}
2% 7

rr

= R S = 3=
AHEE sglk 3 A4 T2
e FHRE 1017, 2 25 304, Aol 102

’

1
S
do



Fo] 7] o4 By 5, 2 7% 2 WS S UL o

¥ 293

T 25 o AU HE 2 3
— Warm—up
- Leg Extention (Isometric / Isotonic) Warm—-up: 10min
- Leg Flexion (Isometric / Isotonic) Isometric:
-3 SAX 9 — Hip Abduction (Isometric / Isotonic) 10sec X 2set RPE:
SAA &% - Hip Adduction (Isometric / Isotonic) Isotonic: 9~11
— Standing Squat (Isometric / Isotonic) 20rep X 2sets
— Both Leg calf raise (Isometric / Isotonic) Coll down: 10min
— Cool down (Stretching)
— Warm—up
- Leg Extention (Isotonic / Eccentric) Warm—-up: 10min
— Leg Flexion (Isotonic / Eccentric) Isotonic:
48 SAA 9 — Hip Abduction (Isotonic) 25rep X 2sets RPE:
AZA 8% - Hip Adduction (Isotonic) Eccentric: 9~13
— Standing Squat (Isotonic / Eccentric) 15rep X 2sets
— Both Leg calf raise (Isotonic / Eccentric) Coll down: 10min
— Cool down (Stretching)
— Warm—up
- Leg Extention (Low Intensity SSC)
Agee Le.g Flexion. (Low Intensity. SSC) Warm—upi. 10min. .
-9 AA-gz= H?p Abduct%on (Low Intens%ty SSC) Low Intensity SSC: RPE:
es T Hip Adduction (Low Intensity SSC) 15~25rep X 2sets 12~14
= — Patial Standing Squat Jump (Low Intensity SSC) Coll down: 10min
- Both Leg Ankle bouncing (Low Intensity SSC)
— Cool down (Stretching)
— Warm—up
- Leg Extention (Middle Intensity SSC)
2gwe Leg Flexion (Middle Intensity SSC) Warm—up: 10min
10-19 AR-gzz Hip Abduction (Middle Intensity SSC) Middle Intensity SSC: RPE
NeE — Hip Adduction (Middle Intensity SSC) 8~12rep X 2sets 18~15
= - Standing Squat Jump (Middle Intensity SSC) Coll down: 10min
- Both Leg Ankle Jump (Middle Intensity SSC)
— Cool down (Stretching)
3. AI=2z|

& AofA =19
29.0 for WindowsS

AgEs A 233 SPSS

olgaste] A gl 24 el
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1. SITHARIO] AR S

=1 O

E L] gAIA} = 22 (Intervention Group;
G) 153 EA)Z(Control Group; CGQ) 13Ho =
& 2870] Folsiglth, 1G] Hat AF2 75.0 £
5.3, Hat7]= 156 £ 5.4em, Hat A5 575+
7.Tkg, Bt AAZFA|4(Body Mass Index; BMI)+=
23.8 T 2 4kg/m?o|¢lon CCO Hit AH-L 76.3
1 4,14, Bat7|= 165 + 6.4em, Hat AT 55.1
+ 5.5kg, F BMI= 22,9 + 2kg/m?& LT
AT AIA A EA4 o digh ¥l Abd 53
A A5 A He EollA A 7 o3k Zol7h

oF-AAd

UeRLHA ghel, - 2l

o= wrhET
H 2, HRHAXLS] MAA E4(N=28)
Variable IG(n=15) CG(n=13)
Age(yr) 75.0 £ 5.3 76.3 4.1
Height(cm) 156 £ 5.4 155 * 6.4
Weight(kg) 575 £ 7.7 55.1 £ 55
BMI(kg/m?) 23.8 £ 24 229 2.0

BMI = Body mass index

2. ME-HE FUIE 238t 125719 51| 230

o -
M2 Bt L AR-Ale |

.195(m/s) o]l
vw]'ﬁ}?ﬂ =715kt
(p<,05), A ﬁ%/\]{}(contact time)2 0,64+

60£0.04(sec) = -2 5HA 23}
SHX (stride length)-2 117117 8(cm)

oA 12519 1(em) E fF23HA S7F8t3 2™ (p(
.001), &1 «] = 8.47£3.2(%) ) A 3.43%
1.88(%) 2 7H4 —a}oﬂu} BEHATO (Vi = JT 1
= o Wt Qo

HES- £ (reaction time)= 1G] CV7}11.530,07(%)

9
o|A] 6.73%0,06(%) & -F-oJ6HA| 45K p(.05).,
715 Ao|A 1G] $sh= YehbA] ok,
T Z7(CG) 9] 30% o9rth dojx 7] HAH30s sit—
to—stand test, STS)Q] A}, HHE 3147} 20,7+
3(reps)ollA] 19.9£2 8(reps) 2 ZrAsFH 1 (p< 05),



Zo| 37| o4

9 B3 58, 2 7% 2 e &= vAe 9F 295

o} (grip strength) E3F 23,013, 15(kg) o A 22.7 St HHH CG= 0,045 £ 0.17(m/s) 2 aste] &+
13.29(kg)2 FOoHAl AT AR uegtt M 7F FAHOE {T Ao|7t UERLTH(t=
(p€.05), AI§ At= (G 3-1,(E 3-2), (3 3-3) 2,654, p=.013), HP&LO] CV= 1GY HAZo]
of A|AEFT) -1.11 + 3.82(%) CGY] ZAZ 0,90 £ 1,99(%) Ech
27 erout $AR0E folaha) okt Aw
AXI_C}x X7|2 5I235 x7l0| = o
3. |_Io I_I‘:; T7|E 220‘.’_" 12 J—l o|'X| T'_'%O'" ;(HJ__Z_'\_A]Z‘].% IG7]' _004 + 0,05(SGC) Z:L,/J\_S]'_ﬂ lole!
=2 Xi s o] X1l =
m2 ek 7+ Hald v o B &1 L 001 4+ 0.08(se) 27O EAROZ 9]
w3 pe wiele] wsle B4 AT, mYsE  obx) okrhi=-1962, p=06D). AW HEAITe
(walking speed)+= IGOIA] 0,122 £ 0.16(m/s) 57} OV 1G9 Aol -0,35 £ 3.49(%) CGY AaZE
H 31, =3 2t Holo| FE L AMM - ALE H|W
Variable Group pre post t/z Jol
Walking speed IG (n=15) 120 £ 0195 1.32 £ 0,246 t= —2.944 O11%
(mean, m/s) G (n=13) .08 £ 0212 103 £ 0.184 t= 0,946 .363
Walking speed G (n=15) 564 + 232 453 + 2.4 t= 1.125. 279
(CV, %) G (n=13) 459 £ 1.85 549 £ 263 = 1,629 129
Contact time G (n=15) 064 £004 060 = 0.04 t= 2.901 _012%
(mean, sec) G (n=13) 0.68 £ 0.08 069 % 0.06 t= —0.528 607
Contact time G (n=15) 551 +1.99 557 £ 2.84 t= 0.386 705
(CV,%) (n 13) 598 + 1.33 597 +1.38 t= 0.029 978
(mean, cm) (n:13) 101 * 26.8 104 £ 16,0 7= —0.245 807
Stride Length G (n=15) 8.47 + 3.20 3.43 + 1.88 7= -3.011 003%*
(CV,%) CG (n=13) 535 + 4.46 5.60 + 2.94 7= 0.140 /889
#p{.05, **¥p{ 01, *¥¥p( 001, IG: Intervention group, CG: Control group, CV: Coefficient of Variation
B 3-2, BHS A 22 B0l HEt U AH - S HlD
Variable Group pre post t/z p
Reaction time G (n=15) 0.605 £ 0,10  0.564 % 0.11 7= —1.817 069
(mean, sec) G (n=13) 0.622 £ 0.09 0.644 + 0,07 7= 1153 249
Reaction time G (n=15) 1.5 £ 0.07 6.73 + 0.06 7= -2.158 031%
(CV, %) G (n=13) 9.61 £ 0.07 6.61 = 0.04 7= -0.874 382

*p{.05, IG: Intervention group, CG: Control group, CV: Coefficient of Variation,
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H 3-3. 27l 23 WOl Hot W A - M HlI
Variable Group pre post t/Z Jol
Reaction time (mean, sec) G (n=15) 19.3 £ 4.4 209 £ 2.7 t= —1,867 .083
30s STS (reps) G (n=13) 20,7 £ 3.0 199 +28 t= 2,856 .014%
Hand grip strength G (n=15) 22.3 £ 3.97 23,5 = 4,48 t= —1,982 079
(kg) G (n=13) 23.0 £ 3.15 22.7 £ 3.29 t= 2,291 041%,
*p{.05, 1IG: Intervention group, CG: Control group
B4, Fo Zh HalE e ¥ B0 &0t
Variables IG 4 (M£SD) CG A (M£SD) t/ 2z p
Walking speed (mean, m/s) 0.122 * 0.16 -0,045 £ 0,17 t= 2.654 .013*%
Walking speed (CV,%) -1.11 * 3,82 0,90 £ 1,99 t= —1,779, .089
Contact time (mean, sec) -0.04 £ 0.05 0.01 £ 0.08 t= —1,962 061
Contact time (CV,%) -0.35 £ 3.49 —-0.01 £ 1,45 t= —0,341 137
Stride Length (mean, cm) 7.93 £ 7.01 2.61% 21.15 7= —2.050 L041%
Stride Length (CV,%) -5.04 £ 4,27 0.26 = 6,56 7= —2.050 L041%
Reaction time (mean, sec) -0.04 £ 0.1 0.04 £ 0,13 7= -1.774 .080
Reaction time (CV,%) -4.72 753 -3.00 £ 9,75 Z= -1,083 294
30s STS (reps) 1,667 t 3.46 -0.846 + 1,07 t= 2,672 .016%*
Hand grip strength (kg) 1,227 £ 2,51 -0.29 £ 0,46 t= 2,295 .036%

*p{ 05, **p{ 01 IG: Intervention group, CG: Control group, CV: Coefficient of Variation

0,01 £ 1.45(%) Ht IA Yeptoy 5420z
FOJSkA] gtk FEAE 1GY] F7H50] 7,93 £
7.01(cm) CG9 Z7}E 2.61 £ 5.25(cm) 2Tt E4
Aow foJstglon], EAY CV B IGY A
o] 5,04 + 4,27(%) CGEE}261i656% 90]
&HA 7Aastath(Z=-2.052, p=.041). £ 9|
W3}kl 167} -0.04 + 0.11(sec) CGEE]- 0,03 =
0.14(sec) A0} S-01517] GO} (7=-1774,
p=.08),¥H-8-5=0) CV E3F F-oJ51A] Yskeh. (Z=
-1.81, p=.071) 30s STSQ] W3} 1G7} 1.667

3.46(reps) CG7}F —0.846 £ 1.07(reps) = A AL
2 foskglrt, org o] wslek E3k IG7F 1,227 +
9.51(kg) CG7}-0.29 £ 0.46(kg) 0.8 EAHOZ
Qo AT (& Do AN

L B P R ReR )

SIE AT}, B34 (Walking speed)= AJ7EXA
o A5 AL G3H(p=.013, partial n?= 213)7} 2

, RYPHEO) HEACV)= o3t W3k
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o}, Z|H HZA17HContact time)& A|7F X Tk A%
7

218 AI7Hp=.

9 %%74]*(0\/)% o

length)&

042, r=,340)

f
SolsIa, WA

y

oA 9kgtt}, EHAK(Stride
0};(] oLoLotq p:l—E P,J EH /\6](0\/)%

,\]71_} X ﬁrﬁ %ﬁz}% AIHp =001, r = 57)7} 79
7 »haw S Xl:‘“MW 30s SIS AR

X A SRS

SR 4 S Bl

L AsEgel f3)
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The effects of Stretch—Shortening Cycle—Based Lower—Limb Resistance Exercise on Gait
Performance, Muscular Function, and Reaction Time in Older Women

Su—Ji, Choi(Kookmin University, Doctor’s student) * Yong—Am Kim(Kookmin University, Doctor’s student)
Ji~Hyun, Chun*(Kookmin University, Assistant professor)

ABSTRACT

This study aimed to examine the effects of lower-limb resistance exercise using the stretch - shortening cycle
(SSC) on gait ability, muscle function, and reaction time in older women. Twenty-eight community-dwelling women
aged >65 years were randomly assigned to an intervention group (IG, n = 15) or a control group (CG, n = 13).
The 1G performed a 12-week SSC exercise program twice weekly. Gait, reaction time, the 30-second sit-to-stand test
(30s STS), and handgrip strength were assessed before and after the intervention. Paired/independent t-tests,
Wilcoxon/Mann - Whitney U tests, mixed ANOVA, and linear mixed models were used. The IG showed significant
improvements in gait speed and the coefficient of variation of stride length (p < .05). Reaction-time variability
decreased within the IG, although no significant group differences or interactions were found. The CG demonstrated
declines in 30s STS and handgrip strength, while the IG maintained performance. SSC-based exercise produced
modest yet meaningful benefits for gait stability and functional maintenance, suggesting its potential for supporting

independence and fall prevention in aging populations.

Key words: Stretch - shortening cycle, gait, reaction time, older women
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