ZEEZAZSHS|X] M27H M15, 20204 4 ISSN 1975-9398 (Print) | ISSN 2288-789x (Online)
J Muscle Jt Health Vol. 27 No. 1, 61-70, April, 2020 https://doi.org/10.5953/JMJH.2020.27.1.61

=1 2 3 4 x 5 6 Nz s’ °
o|Ma" g MAFY 0F&Y AAZY AUFY 0|27 - 7/5H" - uro|yg®
HHA1‘-’:>19)'-|c-)rXH|A_110)'§XH—%—|11)"8'|O_I:J’:'12) 8%113) _7:=_|D|70414)

VbATstE ket 24, Y3 sta 3 st Adas, YAt 2ta st L,
ZS ANt 158k @4, OPA AT k3 et w4, OFobsta 7ta st Hus,
PR A AT} weolA}, YgASESta sty 2uS, YolFiStR 7t e - ts A ATA HES,
7so)my taRRa ysolad 94, Paddetayd 23, WA
g a At gA
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Purpose: The purpose of this study was to develop a new fall-prevention exercise intervention for the community-dwelling
elderly and to examine the effects of program. Methods: A total of 7 older adults were participated in a 10-week
fall-prevention exercise intervention (1 day per a week in community centers, 2 days per a week in a home). The exercise
program consisted of warming-up, extension exercises, muscle strength exercises, balance exercises, and finishing
exercise. Data were collected before the exercise and after 10 weeks of exercise. In this study, muscle strength of lower
limbs was measured by 10 times of standing up and sitting on a chair. Static balance was measured by one-leg standing,
and dynamic balance was measured by 6 meter walking. Results: After a 10-week exercise program, muscle strength
of lower limbs (t=4.18, p<.05), statical balance were significantly improved (left leg, t=-3.11, p<.05; right leg, t=-4.56,
p<.05). Seven of 11 items measuring fear of falls were significantly decreased (p<.05), and dynamic balance tended
to be improved (p=.117). Conclusion: This result suggests that evidence-based, fall-prevention exercise program can
improve muscle strength, static and dynamic balance, and fear of falling in the community living elderly.

Key Words: Fall; Exercise; Elderly; Community

01 4Y, 28, =2, XFAE

Corresponding author: Bak, Won-Sook
Graduate School of Public policy & Civic Engagement, Kyung Hee University, 26 Kyungheedae-ro, Dongdaemun-gu, Seoul 02447, Korea.
Tel: +82-2-968-8588 Fax: +82-2-961-9574, E-mail, wsbak@hanmail.net

- B =EL 20189 e A7 e o) A0S wot 1w AT,

S W | R

- - This study was supported by the Korean Society of Muscle and Joint Health fund in 2018.
Received: Nov 8, 2019 / Revised: Mar 30, 2020 / Accepted: Mar 30, 2020

(© 2020 Korean Society of Muscle and Joint Health http:// www.rheumato.org



TP

RERE

1, ®i7e o

AZS vlgf &2 ‘31] lr:?l-"»] ?l%jﬂ} oAM= G2 Al
LSl A =le] B 79I Rlolch tare] A
£ o Z7bsho] ol we ozl 7o gl A2
(Statistics Korea, 2016), YA 2|&H2 02 10 oFA-S 9 E
SR A o5 T 9Ick 654] ol e gle] AP Y B 2 X

A3} tiifol w2 2po| 7t 9l oLt =l A7k 2le] 16.3~37.5%
7} 2353 QIth(Kim, Yang, & Park, 2013).

ol w=RloflA ol Azt AAEAIZ QA EE= o=
T o] Fslsh] jolch o 2 Qlgt AAH dake
3)&o] 4] & FAI7E & 5t ol 2}(Lukaszyk et al.,
2016), 32 AFESof vl YAFO 2 QI5E &4k FHZo] 4]
3 AFgof|7hA] o] & 4= t}(Jeon, Gu, & Yim, 2017). T3t 9
EA7FHERE 4= 9o H(Kim

O 2 0]3} =0 AT 1919 =
otg of] 482 u| 2t} (Rubenstein, & Jo-

9 WA =S o] HAH
etal, 2013), YA F8-2
<l ek} AFE] ) ¢
sephson, 2006).

o| A& =Qlof|Al Tt FaFS vl A= WA olWstr] 9
3t S 2 2-5(Choi & Lee, 2008; Gu et al., 2006; Kim, An, &
Kim, 2010), -2, F¥H, 3 He 52 T3t Bt =2
13 (Fairhall et al., 2014; Ferrer et al., 2014) 50| 7j&%] o]
o, o] F 25 A7 7 ol &85 o gtk AP A+
(Carter, Kannus, & Khan, 2001) 2 3}of o2 ¥ 59| < 7]
53 28 715 B Ea Aol £3AE AR
UATF. 604 0] % =317} Y= H FlpEo] A1) oF40% =
g oj x| A ¥ (Williams, Higgins, & Lewek, 2002) 92
2 olsto] 2 7l5E ASHAIZIER Wake] gglo] ZrbETh
(Moreland, Richardson, Goldsmith, & Clase, 2004). TE3t,
o A 22l 5 kel o3 okske] EAIH = i FEEH AN
o oleie 2 7% Astel #7150 AN BE A
S AN D87 52U B, 2R, S
AZE 3t -2-50] B as}rh(Yang, Lee, Kang, & Kim, 2015).
0] YAtalHl = 2 73 o] XL A o] 9lo]A], Brilla 5-(1998)
2 Q159 Y 52 AR T (&S /A5 |7}
ofeie) e|ale FAe) 1= AaheFol saes st
A7) 18] Shpoitol vilg- & olak = el g,

a2y Y27 SHY SA= A9AEe e dit e

62 Korean Society of Muscle and Joint Health

==

- MA

08
oln

AJAF HdollAl= A2/ o] §olsHA] %71 Wil (Zion, De
Meersman, Diamond, & Bloomfield, 2003), A Z1=o]| A= 7}
A 7]4te] 25 2 I3 (Home Support Exercise Program)
o] A= 11 QJ}(Jones, Frederick, & Co-op, 2003). 2|12}
o) Aol tre] A ALE] AP olSe % T2 Y
ofl 2ol 71317} A §lolA] 7150] sl opahg melth
(Liu, & So, 2008). whahA] 4] A3t glo] A HAMS] o A 1=
AL EEEEL EE NP RELEES
(School OM, 2003) %] &A}3] S 7]uko 2 47 B33 4= gl
ol el &5 2229 el Basht
EHARAT} BB SF T2 IR A5 SlahA
£ B} 7£A4|F 9] X o] g 235} (Skelton & Dinan, 1999),
ek o3t HHe] 0% x2aAS AUk 98 o
e A7 A= Havt Qo] A4 = itk (Carter et al,
2001). 29 YFEAIE At A AAAYL £
2 A2 7] oS F3sto] Adshe 2A 718t 7ol =2t
el9] g g o] 51 l+=1|(Craig & Smyth, 2014), =21
WA ol 5 T2 I8e ERtvlolEaele Yl
B7h ATk 2R o) £ m2 a9 Pel Anske] 48y
I 2-87s7d, @A Aol Aol sl F71HE 3
3t AT ATE HH(Leeetal, 2017), 10l Y YA Hol &2

ol S By o TRl #RLEL T
2ELE, $ALLFS U 30~60BAE AFAo] 3~53]

<

Hw FHHOR 107 oy A4 2 Bushy et
PeeAE ol Yol 55 A7t SaEn
oL}, SEYL S1o gk ATl FHA A o) Ay

Fo2 AR oA A LEFA A7 HE A

Aolu, 1ol it o2 S13 AA ol 3 2AH LEFA

of i ot § TAFHOE £F TIPS AL AT

Rk ole] & AN E 71ES] AT E L F

strtoletel i W3t ek $FS EFt] TAFH

o Ak 7l 5 T2 IR AL, 28 W A7)
of Bl X% ATHE Sl TAL A L] =0l A0 oyl
22 Al g
2. 472N

£ 7o) BA e XA =) A5 A,
%%ﬁ%@~iiﬂ§m 317 $1t ol 2ALE AASHE



* AGALE] w0l PRIFLE HE A - F 219 A2
o9 F9715-2 vlwd

e

0%

EH
(=]
1. @744

AT QAR oSt Sla) 7129 welhgely
SET OV LTS TP oIS S BUT AHE 57
B gsto] 95 TR IWS ALY, T2IY 2§ A - Fo
ool chat EHE Bhelstia ol 2AHE a3 Aol

2. ALY

£ A7) A A apale] Axske] LFAE A %
18] o) S E TS L2 o] Folaka gl 654] o4t
Ol % 50l Bao] /K5 sha, AgE ot glom,
AR F A olt Gl = ER, HHOE ATFFlo] 5]
3779 welo] thit AYH ek £ A7) hi 2]
A0 RL10F 22 IY A FAF AEAHEFEI
Aol of o] S sk thAt B 190l 1 o] 8 ASIRt ¥
2% A 6ol it

3. A=

B 7o) A B2 A 220 A8 A5 5
A2 9 #9715 v BE S AR FREOR T4

ATt

1) A GARS] el deld S A3t 28 223
A AALE] eIl -5 2R IS AP Ao A 9
Y &5 A AA A A= HAstel AAE 11749 7}
|2kl Foll A A B7hds 2 dstekal Hrhe 97 o) 7ol =
21} Halehs Fste] dojl Aiks 74 - Hekoto] 2
shict dajks THt Ao R 2R IHol= AA, 4B
& YT 2T, rithess 4 306088 = Al
slob e A, B, 7714 0 2 YA 3-58 A= FAHOR
ol A& A /M A S SR O R s ®
.ole]| u}a}iom T T

=34 —v“jlir.%/ él%j—c%, <HIIEE, +F2E, e
TR FAEHT FAH D 22O L1 EHRE -
AowA QAL 2 A-eE - 1) SlEeF, 2) 95eF, 3) 54
A&, 4 oE27, 5) FEoMED], 6) F Fok=z7],
7) EeE, 8) AMEE, 9) oE Bl (HAIEE718),
10) o] FE(HA2 &5 52970), 11) 525, 3. 297
SheE-1) 2FE, 2) 552F, 3) 1RERE 4) AL R
0 571, 5) B2, 6) FEU, N ES HAA =R S
o&T7], 4. dBLF-1) 2T O ©, 2 A7 & FHE
27],3) 84427, 5. iH7 2| 252 5 A =2 o] o FH(Table 1).

MBS A% A2y
Jﬂn—WMOEIEJ%

o]Zolo" _,_]/\ 39:]
eos w40 25 OMﬂ@? 0] 2| 5}
QM%»&@%%%ﬂﬂﬂﬂfi—ﬂﬂﬁﬂﬂfﬂi
AHFER BT T LF A AR v 13 Sl
5 22T 7|7 QPRI A TS Fae) gol
Aohes L85,

AR RS 22 e AAsHE R A7 $deh e, A}
FARE T2 RS vhE 10570 T2 48 F 47
shoith ARSALS B A7 A7 o SAH L L

S e An Y] B8 slo] S E gk 2 A7) 27
B9 Wek ARl Aa2 HEX| ) gete 7] YehE
2 51901}, B4 2] ole A9 dyuzgo) 4E

ol 31 SARRol A AERt e AR o] FA|THE
sl 3t atA e 2 #R7Ie ATREYY B8
o AR} A 2R A1 2019 43

4. 2P 7
1) A7) A7

B A ol A, B 4T U424, §
A, 8%, 25, AP, vlEhEl D B gojiol 7gEo R of
Sol7l B8 ol g5to] 4rhum Fef 2 245tsch. o A ot
AARE §, 552 SHHEE o, fea gn
2SS DAY, AL, Aot £ R el TAA 0.2 7]

Vol. 27 No.1,2020 63



Table 1. Exercise program for fall prevention

Program Time
Warming-up  Greeting while walking 3 minutes
Extension Neck exercise (Back neck) Tucking your chin 5 minutes
exercise Neck exercise (Side neck) Turing your head sideway
Neck exercise Twisting your neck around
Shoulder exercise Turning your shoulder 5 minutes
Shoulder exercise Turning your shoulder with your hand on your shoulder
Shoulder exercise Stretching your arms in reverse
Trunk exercise Turning the upper body
Shoulder exercise Stretching your arms over the head
Shoulder-Waist exercise Extending your back
Leg exercise (Back of leg) Stretching your leg to the behind 5 minutes
Lowering upper body in a sitting position
Ankle exercise Moving ankle up and down
Moving ankle up and down
Muscle Squat exercise Sitting with your hips back 5 minutes
strength Tap Tap exercise Tapping on the side with your legs outstretched
exercise Hip joint exercise Turning your hip 5 minutes
Leg exercise (Back leg) Stretching and lifting your leg to the behind
Abdominal muscle exercise Keeping one knee and the other arm in contact with sitting position 10 minutes
Knee exercise (Front knee) Stretching your leg in a sitting position
Knee exercise (Back knee) Putting one ankle over the other, and stretching your leg in a
sitting position
Balance Wave exercise Lifting your heels and squating 5 minutes
S Walking exercise Heel walking 5 minutes
Walking and turning exercise ~Heel-toe walking
Walking and turning in a figure of 8 shape
Finishing Deep breathing 2 minutes
exercise
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0|M3| - s - MAY S
Table 2. Characteristics of Participants (N=7)
Variables Characteristics Categories n (%) M=SD
General Age (year) 70.1416.44
characteristics ot 153.57+4.43
Weight 58.07+7.38
Gender Women 7 (100.0)
Academic ability Elementary school graduate 1(14.3)
Middle school graduate 2(28.6)
High school graduate 4 (57.1)
Health insurance Medical insurance 7 (100.0)
Residential type Living with spouse (no child) 4 (57.1)
Living with spouse and children 2 (28.6)
Living wth children (no spouse) 1(14.3)
Health-related History of previous falls Yes 3 (42.9)
characteristics No 4 (57.1)
Medical historyJr Hypertension 3 (42.9)
Diabetes 1(14.3)
Arthritis 4(57.1)
Respiratory disease 2 (28.6)
Peripheral neuropathy 1(14.3)
Neurological disorder 1(14.3)
Smoking No 7 (100.0)
Drinking Yes 1(14.3)
No 6 (85.7)
Exercise time (one day) <30 minutes 1(14.3)
30 minutes~ <1 hour 4 (57.1)
1 hour~ <2 hours 2 (28.6)
Pain (NRS) 5.641+2.95
Eyesight Left 0.60£0.23
Right 0.56%0.23
TOverwriting available; NRS=Numeric rating scale.
22 nE 24 Fo FolalA AATATHLE; p<.05 2.2 = 9

2;p<01). 184 54 28 £5 9% 6 m 2ozl 27]
£ 2R Aol ul3te] ZA F-o] Algke] AAStA oL BAFC.

2 o3 Xjo] 5 Ueh A E5H3itk(p=117).
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A W), Ak Aol B B g ), A 2
27] EE Wely), 519 7ie BAR 9 7] B EA F
RIS Folg 4T BAFA0 L p <.05), LA 47 3
B2 BA Ao Gojat ol S e A gkttt
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X[GAE Eolgdods Aot 25 220 e L oH| = A
Table 3. Comparisons of Variables between Pre and Post program (N=6)
Variables Pre Post Paired t p
M=SD M=£SD
Muscle strength ~ Chair sit-stand (10 times) 35.83+8.77 24.91+3.92 418 .009
and balance One leg standing (Left) 2.92+1.43 22.17+11.22 311 026
One leg standing (Right) 1.67+0.52 26.831+19.89 -4.56 .006
6 meter walking 6.831£0.41 6.23+0.73 1.89 117
Fear of falling Going out alone 1.00+0.89 0.67+1.03 0.79 465
Cooking simply alone 1.17+0.98 0.33+0.82 2.08 093
Activities in the bathroom 1.50+0.84 0.50+0.84 2.74 .041
Getting out of bed alone 1.00£1.10 0.33£0.52 1.35 235
Walking for exercise 1.67£1.03 0.00£0.00 3.95 011
Going out on the slippery road 2.50£0.55 1.50£0.84 3.87 012
(snow, rain, frozen road)
Visiting friends or relatives alone 1.17£0.98 0.00£0.00 291 034
Lowering things on the head 1.83£1.17 1.33£1.21 1.46 203
Going crowded place 2.00£0.63 0.67£0.82 6.33 .001
Going up and down the stairs 2.50£0.55 1.00£0.00 6.71 .001
Bending over and grabbing the object 2.33£0.82 0.67£1.03 3.37 .020
of whaf —.—3—5 A #PE= TF3t, AU 30~602F =

=] 1=
& 2 A0 251 43 39 T ook £5Gchool, 219
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L% T AT YA FEl20] 1.59% 4t A7(Choi,
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AL FLez FAHUCH, NU-E AP RE &l
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733 o 2239 A&7 A7 (Yoo, 2009)+= &
L2139 F 2 W25 23 AL 52
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