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Effects of 12-week multi-component exercise training on risk factors for falling

in female young-old adults
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Abstract

This study was performed to examine the effects of fall-prevention intervention in young-old women. A total of 10 young-old women
(age 58-67) participated in a 12-week multi-component exercise program (3 days per week/ 90 min per session) in a community center.
The exercise regimen composed of a warm-up session, followed by aerobic workout, muscle strengthening, balancing, and fin-
ish-stretching. Data were collected before the first session and after 12 weeks of the training. Functional capacity (Senior fitness test;
SFT), balance (Fullerton advanced balance scale), bone mineral density, and lower body isokinetic muscle function were measured. From
the results of whole body DEXA (dual-energy X-ray absorptiometry), a significant BMD change (L1-4, p=.05) was observed. Functional
capacity (Chair stand, Arm curl, Chair stand-and-reach, 2-min step) was improved and positive changes were seen from muscle strength
(peak torque). FAB scale was not changed before and after the training. These results show that this type of exercise regimen may help
to improve functional capacity, bone mineral density, muscle strength, static and dynamic balance, thus reducing the possibility of falls
in young-old women.
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AEE w3} I wet QAls theRst F4A wWslel 2w
& 4 9tk w34 2 Y3(muscle atrophy) @A 28 okshu
A AAH 2L V)TH AohE doFloZN PE ke
Z93% ¥log HridtiGava, Ken & Carraro, 2015 Larsson
et al. 2019). o]e} AHst FEO| Aol o3l @ A G
W g0 43% E9kom(Menant et al. 2017), 259 8BS A5}
2 QI3 7437 AR S A Eole Q1o E BEAHR
CHLusardi et al. 2017). gk, apA|e] 28 Atz B Aoz} &
A e o] 7 & woAe ZAoE BuHtHDeandrea
et al. 2010).

JHER P JIAdEe R Q3 HEd deHE AT A
T, R1e0A Az AdelE dodle Mt Fask dRleE Byt
HoiKlein, Fieder & Rose, 2011). YAo] whA¥shA 1ol Al
2 Zoj & olojd ®ut ope} Apdel| thel T o] A7IHA A
A &5 Adhs 35S 9XItKChippendale & Lee, 2018;
Lee et al. 2018). =3k A & |57 5k s{ofsfd ek opy
2} Aozt dom FHA] o] ofHYABRE 5ot BA £
ofo] Higk Hgo=z Z-gsTHBurns, Stevens & Lee, 2016
Franklin & Hunter, 2019). webA ejueke] g43 o7+ %3}
& 1838ty 3R} BA| Ao e AFH0E A
of & FA7} tiFHUT

m=e] 79, 654 ol =21] 30% BEAA o] WAYsheE
Aoz FAANBumns et al. 2016; Franklin & Hunter, 2019). 2014
d gk &l b vl AFske 654 o =919 28.7%7F =
73, oled P Akl F 37.5%7F A7Ikte] 257 Ha
g Ao g BAETkDellinger, 2017). webA m=3 st 2
< Azl e A4 FHE 27 S8 HARE Wil
HHASh= AAS S3AU sl e 35 A T4 B
oso] 451 QItiKlein, Feder & Rose, 2011; Sleet, Moffett
& Stevens, 2008). A3} thdo] wt xfolE HolARt -2t}
A7F =119 16.3-37.5%7F GRS Ak AR HAEIT
(Kim, Yang & Park, 2013).

Rlo] Wks tE dTEdA &5 W AEs e &
HHA FA e HriET Jor(Gilespie et al, 2012
Pereira, Vogelaere & Baptista, 2008; Sherrington et al. 2017), ©]&
& MPATES T3 502 A= 3AHY s BA
ol 5ol IR A= Ao Wolth ZEeF, WHA, f
A4, Tai-chi(Bl=8) & ot 39 &% Edold(multi-modal
training)el]l ALH R FAT 7, A% e w3t A= 2
MRAA Aolol|= Estal ANkH o R Y ot Zaprt el
otk o)¢} sl Sherrington et al. (2017)S A&AQd &% &
ol & 715 WHx e FEFOEN GE diele &
= Uil 2102 B8t

53] dHUEE P TS 1A FHE AdFEY uEH,
AAOlAN S Fdsks TAE] =17] o)dd on] AlzkE
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< Wl Atk & WS Esle T8 aRloE WriEE o
A Ask7E 40-60410 A0 E AlstEE Aow #EEglon
(Choy, Brauer & Nitz, 2003; Peeters, Leahy, Kennelly, & Kenny,
2018), A4l(syncope)olut oA H5(dizziness) 2 THIZ FAE]
H771Q1 50FH F7lke AS® BuElchRuwald et al
012, =3 FAHoE oA Mg FAHY E tE AT
(White, Tooth & Peeters, 2018)ll4 53-58A4jol] Lol Aygh A
$7F 21%, 62-67A19] WA= A7) 31%Q AR HaEAck
ol AHSS T, w3t Als}t E7] Mol A4S Hitel
@t Pt AXE AFslE o] A3 =35 fldl T89S
A AL

s O APATES St A 5ol G ol
afHoles AR oln| 2 4 QltkBeck, Daly, Singh &
Taaffe, 2017; LaStayo, Marcus, Dibble, Wong & Pepper, 2017). 1
U gukdos 32 Ao AAAElA $9Ee 2O
< APl $AEHE 7] el AE Zsto A

Agto] 4L Fa Qlok E3 vEE Ao AHIA S|
g Aed A9 % IAE 8 AE AEgo] FasiAY
A gAY g TOoZ A Hgo] f4A ¥ ZoE B
Atk et B A7 BHE f - AR 5 Ve E
7 2 FA4 S Slsl A" Bl (multi-component)
&5 39 adE AFshke ol Ytk

T, o] AFe A WS dehed e T
59tk 9AE E3e Z2ade] 1HF A4 /%A
9, 734, 29 9 A9 sl vAE Y AFsha
A 3= ATk
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&% TIPS 12F B9 7Y 38 AYEAT AL 2F
o el 60% SolA 08 EAEY S1E AP

on FR9 T8 Al =ML T AIA W= 23 FIA
Pl FHE & AE 52 TP Auesolx F=2
A7FsA(range of motion) FRE gt FAA +52= AlYIAL
o, & %%’\17&% NE Bx 28530 AP} 30E o) ¢
e s & F 283 A £ A Al AdE 34
G R AR e Ol%o}%{ﬂ(l(arvonen & Kentalak, 1979). <
He A=Al oaf wwo] HeEdon FEZe I T o
S AJFEARRS GE 2ol AlASHA T
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Type Intensity Contents Dﬁg?n
, 60% ' ,
Aerobic HRmex Treadmill walking 30
Front squat
Leg extension
Hastic Leg curl/Leg press
Resistance band Lateral raise 15:00
(Balance) exercise Crunch
10-15 RM  Over head press
Biceps curl
Triceps extension etc,
Lying on the ball
Seated sliding
Balance Ball Gym ball bridge Reverse 1590
(Resistance) exercise crunch
Gym ball push up
Press up toes efc,
Range of '
- . Stretching
Flexibility motion . 15-20
exercise Floor exercise €tc,

1) ol A=

10/7 35 & 249 Y ATt AQEAS7 (Inbody 720
Biospace, Korea)® Ag3 AALe St on 1d ol
o] gle AE HAECE HrtslGith

2) 7Isd At

7154 %E‘*‘% ZA317] 98 Senior fitness test (SFDE AA|
AT SFTE 5953 AZS 99 7153 58 A=E 378t
74/‘}‘?3& OPZIEL@L FATE, A7, 594, DHAEIA
oo FEHEI Wit AAE 3l Rkl & Jones(2013a)7} ASH
g AARE 2531 67] FEAIA dojA7), 9 £7), 5
FHellAl & g7), oo gho} eko g w3)7], 2.44m B A7), 2
A d7)e SN eH, e Wrkshe F /A 3

1)

125710| Zgtemulti-component) @S2 20| 1

#e 4SS dbdEE Aol Aoy
o] AR S-S dZ3h= SFT H7Pol tigh AlZ =9} g
FE== 0.79-0.972 B ATHRIK & Jones, 2013b).
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F0 AFES A9 # A HIE =As] 9
3l Fullerton 5 &7 AKFullerton advanced balance scale)E &
B313tE FAB scale 10744 Al dsos F45m SAHAE
AFslelA] G tPdRte] FYTE 4-1717] FHH 0 E Hrlsl=
ol webA o] ATtelAe Ao dEellA AL wirdol
AANSRE HI7)EA] ool GRS HY uf PasE H7Fel¥ L
M H7|EAE dojA| Xk Fal2 #7kstdnh MlE 32
P P e FEHE A ], B A7) fel & dom W
, F9E 360= Z7), Wiz 9—3}7} |r), A 92 A= 7],
S ENHE & LR A, v A2 JHE F S A
|, & o} dejgy], v H9E FHet 127), ey &
H 22 AA A 3B =8 grie FAEIHHernandez & Rose,
2008). =<1l thgtk Fullerton ‘g #3744 485 0812 B
15 JTHKlein et al. 2011).
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TEE 3AE S8l olgelvAl WARES AISHDual-energy
X-ray absorptionmetry, DEXA)Z o]€3l¥th 344 €48 &
A > AEE Aol wEA & AAdlA ZA DEXA
scanner (Prodigy Advance, GE Medical Systems Lunar, USAZ &
Attt 85 14 REL1-4), tEE9 dEAR(femoral
neck), FARtrochanter) ¥ = AHZHH(Ward's triangle)ol| A1<]
2425 ARE A

5 &M IS &8
atAe] 28 SAs] 93l 554 578HI(Biodex system 3,

Biodex medical system, USAZ 0] SIYTE UPdAES 44 9
Aol kel & WAl S FAF F871(dynamometen)] &
YANA AAE 1A oH, 35]«] AEEAe AAT 24
o slstact. Y% é Aol oJg] Y= &AM 2l extensor)
7 2(flexon? S5EES WUREIATE AT Hieds U
Fetes Eﬂio}ﬁiolﬂ AR BlEo] w44 AP &
vEEte] T 60 Tsecoll M 48] = A dHEE A F
(absolute peak torque)E HlWFEOE ARESIGITE
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2. E3jjoldof| ofgt 715 Hat

Egoldol gt 754 WskE % ’SH 98l Senior fitness
test CFDE A&t AA 6714 35 F 47]914 Edloldel
o3 e ERIT  ATh 41}01]*1 dAX7T S 3 et

°] 18.9% (p=.005) 3= om, ‘&l =7)'= 16.7% (2=.006) 2
HATE ofzfol gko} o ® FE|7I'E I A ol
2.55em (p=.007) dPd=Ilom 28 AAe A7) o] io}x]”
(p=0.006) SA=2 Wgls SRIT & 9Tk W, ‘T HE £E
ol 2719} 244m FE A7) A E Eolddl ofg Wt 1%
ERA] QITKE 3.

I 3. Efjoldo] ofst 7|sA HS{SFT, N=10)
Varigbles(unit) Pre Post t

1, OKjoIIM ojr7|(E) 1740 £ 369 2070 + 365 -3262*

=== ) 2030 +337 2370 +291 -3006"
3. oxloilM Zs7lcm) 4900 £ 414 +1155 + 436 -3142*
5 244m 2= AJ|X) 591 +076 58 +08 0266
S EE 2 2em)  530+804 270+933  -1612

22 M| 27|(5)

Mean + SD, SFT; senior fitness test, *0{.05, o 01

12330 £ 859 12930 £ 645 -3142"

3. Edfolgo <fg

Fullerton 4 #3448 A% 23, BE 518450] % 10
7 3 Bl g5 gelen 2opasie

wo] 491712 olste] g B
GSich 1S Wl B 442 wet ok del 1A S
Agos B MR AT 279 velE HE% $50
2 Wl 0% ol SsAA 2& Hle) A92 Axtsie 2
A 712 olstel FUEE Tk BH, BF P} =
PGB UL PIT A ), RO olF] B ),
AR 92 7, W) 92 et W), e mo} @
2 A Q1 T E 9 A Wl oohﬂgz Hels), FAAA
AR A 29 8% 5 7 DRelstekn

el i3l
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I 4, Edolol| ofst H3A HSHFAB scale, N=10)
Pre Post
Varigbles(untt) (n of pass/ (n of pass/
mean value) mean value)
1, =20 i M QD) 10/4 10/4
2. Yo= 0|zsi0] =2AH 2| 10/4 10/4
3. HXE[oM zp22 31 10/4 10/4
4 HIX| 22 2P} 97| 10/4 10/4
5, M2 Xz 27| 10/4 10/4
6. L& 20} B 2 A Q| 8/38 8/38
7 =T E 2ol M QDI 10/4 10/4
8, Uiz SHol|7| 10/4 10/4
02| ZIfE =2 27| 8/3.8 8/38
10, M XXHA Al 7 3|= 10/4 10/4
Total mean value 38 38

Mean + SD, FAB Scale; Fullerton Advanced Balance Scale

4. Ezfjolgl| ofgh Z2T s}
9 A, 5o s ¥ AEE 249 2s) 23 Lumbar
1-hellA] Eefolds] glf& fo3h AH0.94+013 vs. 1.08+0.11

gm2o] yepgth 3, oy 743081+ 0.08 vs. 0.82+0.14
gm2, 9= %LZ]L—r(O.GSiO.B vs. 0.60+011 gm?), ZARL

(0.680.09 vs. 0.70£0.06 gm2)olxe Wae B2t 4 ATk
TS ZAol| i3t Al Aske <E 5ol AT

i 5 Eziofdoi| ofgt ST BIRN=10)

Varigbles(g/m2) Pre Post t p
Lumbar (L1-4) 094 +£013 108+011 -2323 024
Femoral neck 081 £008 08 +014 -0386 34
Wards tiangle 068 £013 069 +£011 0782 228
Trochanter 068009 070006 -1731 058

Mean + 8D, *A0,05, 0,01

5. Egjo|do]| 2t SiX[Q] | izt
60 Jsece] Z&EEolA 43] 5 A LAEE FHU EA(absolute

peak torquele Hlwdt A¥, & Aol Hs| A FHujEo]
el woe Wske Bt ol wshe 95 A
(79.70+14.11 vs. 86.50+14.03 Nm, XKO0D3} FH& LA
(77.70+16.48 vs. 84.60+16.94 Nm, KODollA 25 &R1T 4= )
At ESE 9= FH46.50+10.67 vs. 55.80+11.10 Nm, X.0D)
I = F37(46.40+1291  vs. 53201244, X09ANH= &
S I At 28 FH A g ARA] Wes
GE 6ol AN AT
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Varigbles (Unit) Pre Post t p
Right 7970 £ 14.11 8650 + 1403 3642 002 =
Extensor ”
oeck torque Left 77.70 + 16,48 8460 + 1694 —2913 008
(M) - Right 4650 + 1067 5580 + 11.10 4186 oot =
exor
Left 4640 + 1291 5320 + 1244 1,957 040 *

Mean = SD, *A0,05, *~_ .01
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o] At 8 Ade P AIT} B2 18T AKX A
v

T 5 T a9 A AR, #3848 2 e XF
ke B34 (multi-component) &5 Fejrt G o] FaEE

o

TFeRE AR olgdt Ade w9 U E AR &5
< A 3 P A3 B3 RuSEBeck et al 2017
Nyman & Victor, 2012; Pahor et al. 2014; Zhao, Zhao & Xu,
20151 F-g= 1 k.

Nyman & Victor012)= 9 ols EZoz lojAl Alg
He o] Zeade] 35 PR BAET. o8 B
el St FE(frake, A, FAX &5 S Adske
27] 24047 R} APE iz 81% TS BHoH o
T 19 55 ASY g 2% TR sk A0E &£
A=)Qick &, Pahor et al. (2014)0) &3+ thF Aol 817
9] xQlo] Hyt 261 B FHEE Eohs P o e
ol ﬂoﬂlﬁ}c‘ﬂl’% FAzge] F7 28w A9 AMEA, 343+
TR 5& AlddE A, &5 FAAESY &571%(mobility)
o] Y JL%”J kS IFoIY u’o WS 9 o A st

2 B2 2ol Hlwsl FolshA &2 ztolE HYEbiTh

A9 =01E fJal A = o W ol 22390 et
al. 2005)elA4+= X‘"’b‘«] ’“7”7%4 o]&(weight shifting), A A&
(postural alignment), % ¥-3-4(coordinated movements)oll 57%-&
F 2471A Tai Chi %&‘% 26—r7]' T 33] Aty o] Z&21

AT F5 19 AH & FARe] WFEo] 5% H W 38F
FIE Yeld =3k Clemson et al. (20042 AFolA= 77t
AAX EAL ‘%‘%0}04 A71Hos & Efolds Ashe YA
ot Z2Io] AP o] T2 Hlud @7t 115
Hou T8 Id AR P BAo] 31% WolAe EHE
BRI

S, ) AelA A H 242018 =9 A80E
A 694D o 853t A o ZEOHS At
o] L IRol|lA] fakh 52 AR gokor diAY] I5&
TELOE k= 7 A o] AP F 33, 3T
5083 A 5S A A, AN ZF2o] FosHAl

125:210| =5l multi-component) 2ZZZ 20| 1

27l T 2919] 7154S Hrlek= SFT AAlolA 58H2e] =4
A7} FE A OPﬁﬂi TEA s WHE w8 ewE A
oI 224 HiZgol sl EoRe ®SE UERIth
ol A= e ‘3—! 252(201002) Rys} fAlE o] A
TASL Wt 664Q 18T oAGelA A 5HE o] 8st
of 1233 3 63, AT 50-60% A== 10-123] wHEsh=
A FHE Aldste] Aol A% e adE B
Tk oleld AFH wwdl o 3HH FHE Cho &
AnQ014)0] 2uFHAE TR g AT Ao FetE i
AUtk Cho & An(014)%] P dwt 2ol = fith 52
A okgon, 871t HEWEE o] &3 A &5 AE
atod Fo TVt 28 S T Uik

oY APATFEANA A EF WES 1EHE W,
il P8l ZEEE ARshe AFH itk 50 F5Ho)
A e 7FsAgol A oy AgATEFEHT 2 As7,
2010, eAl7F 2 %9 2018 Cho & An, 2014 Clemson et al.
2004; Li et al. 2005)°] Aeigt Z2TlA ks &5 F8S
e FEiTE T, ole} tiulEE EHOE W oY e
oA o] APAFE0] 2L v &5 73 F AT A
A 257 52 °1%6P Rt sk AN 4 52 ¢
Ao EAIZA0] £ = Fyoa YA E o) I A5}
= 74 497 &% ool A ThsAe] AAHEH. oE S,
Taichiol A A= Thast &40 22 w490l Z299 &
HE U 5 S Aol

JEu AR S a3t FEs) Beledx Estal A
1 52201001 A4 9 24H2018)9] AelA A
A ARl 19T o98s 93 ZE2OH) AP 4
Lo Aggtolt), UYL Wl ARl HEAZe] &3t o
e 1T g, Aevte] #ert BRsEE OF £5°8
2-g3t7] ofgle dgoltt. o3 FHolA o] A9 A=
AETE o83t IHT AXNAAN EFHAQ 29 3
& 7585 AT

obed e w3t Amu Ak Aoldx Estal 4714
A ¥F FHoR P A At vehe o WrlEEE
(Gillespie et al. 2012; Pereira et al. 2008; Sherrington et al. 2017)
W oS fls AR Aoy E5H 2 AR 5L &F
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o] frakds &5(60% HRmax)e AEUA 3 thabyd 2e-S s3]
A A8 A A= 2AHeH, AFE 2 24

Q18)0] 700 e o 127 Ft F 3al(obrolz) 13
v 228 28), ST 608 Bk £5A7 F ST AN =

RMeZ A& &&= Aldd 23, 145 &=
7V Hgk vl glom, o] Aellis 83 Re|(Lumbar 1-4)¢]
TUE7} Folth o2l Wl o] AFelA AYE &5 W
o] HA7FH AstEe 18 Ivhasel A4 3= FE 7}
S UehliH, A7|dos AR A9 28 sthagolv G
o 9t F AEE W& ZOE JdiHth
3, o] Aol AdfolA Fullerton 734 F 7HA 3=
, AR GAE 2719 vE] AR SHsty A7) FllA
W T 2T 71EA] olste] SRS HIth olgt A
o] ZAke] RIZHA o] YrolAl T uol7} BAY ozt Tl
13 7hsde HoEth mEkA o] dATtek fARE SRS
A F3Ao By #SE SAT Ag, B W
b iPHo] ARgE|oJof & Fojo). o}y o]
PollAlA & 2209 Agsh] A3 U
, 215 9 )5 ¥skE AHssia 8l
o]Foix|7] kTt o|Hd A|FHH o] $&
& Ao|tk.
e oA HA o]%
o2 & fsoly w4380 4slA7]
g diHd A& ARk Aol 174% =$5 f3
ThPeeters et al. 2018, White et al. 2018). &, 7HQle] AlA)
oju} Asgte] EAo] wt xfolrt oyt HAtwe] A
o] EA4E& WYEE Zlo] nigAE Zlog Addn. o3
oA o, A 65M| o)de =102 st 473
o] 8H I glo}; o] A HA o3 HA4H st xd
7] oMo Yeh=E 7] 118 7](young-old, 55~75A4; Neugarten,
19747} ANRE= A7l olEdt FAlE Aeske AE a3EY
Zlojtt,

F7HHo R xRl9| 54 A AFEL AW Ay 7
4 7Y AE Q8 E5HY ALY T89S AFsa ok
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2
0

A A2 =919 AAANE AsIAl7| I(Falcket al. 2017) B
o2 fisko 2R(Woollacott & Shumway-Cook, 2002) A4+
o7 8% 8Rlo= AE3ity wEha P o 22
AL | oA 5 &5 AEHES wol7] AT Tt
o] FrtE|ofol & Aeolrt.

oo o o2 offl
e

18 o

V. Z2 2 Hol
o] A7 1HTFT 9449 AT w3E flol HFAQ L=
2] W B 75l riAe IS Sk ok 18T
e o 12571 s &5 QA(Fike, AR, 1384,
FAE Tk Z2ads A83 A, P AR8YUE0]
4, 734 2

ZElE, 2522010). 12577Ee] S frakds - AR B0l
A o Q1) AR 9 AHAA, kA 5548 2
710l HAE 9F AR AIS3E] A, 42, 837-847.

QA Z4FQ018). sAZEEL LEEE 0] 3l 949 T
E£4283 Pt AAA Y mAE I =45
37, 27(5) 1225-1235.

R, A RS, A%, AAY, 15d018). 1273t 53t
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