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Effects of Community-based Comprehensive Fall Prevention Program on Muscle Strength,
Postural Balance and Fall Efficacy in Elderly People

Bae, Jeongyee' - Cho, Seong-il?

'Department of Nursing, Inje University - International Safe Community Research Center of Busan Metropolitan - Institute for Health Science Research, Busan
*Department of Rehabilitation Science, Graduate School, Inje University -+ International Safe Community Research Center of Busan Metropolitan, Busan, Korea

Purpose: The purposes of this study was to develop a comprehensive community-based fall prevention program and to test the effects
of the program on the muscle strength, postural balance and fall efficacy for elderly people. Methods: The design of this study was a
nonequivalent control group pretest-posttest design. There were 28 participants in the experimental group and 29 in the control group.
The program consisted of balance exercises, elastic resistance exercises and prevention education. The program was provided five
times a week for 8 weeks and each session lasted 90 minutes. Data were analyzed using x*-test, independent t-test and paired t-test us-
ing the SPSS program. Results: Muscle strength of the lower extremities, postural balance and fall efficacy scores significantly improved
in the experimental group compared to the control group. Conclusion: These results suggest that this program can improve lower ex-
tremity muscle strength, postural balance and fall efficacy in elders. Therefore, this program is recommended for use in fall prevention
programs for elders living in the community.

Key words: Aged, Accidental falls, Muscle strength, Postural balance
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Table 1. Contents of the Fall Prevention Program

B0l - ZA

Session Contents Time Number Methods Expected effects
Knowledge & 1 Aging and falls: the risk of falling increases with the aging 30 min Lecture & Understanding of increase in
behavioral process discussion possibility of falls according to the
factors aging process
2 Physical, psychological and social problems according to aging 30 min Lecture & Recognition of the dangers of falls
and falls discussion
3 Danger factors of falls (physical, psychological, environmental): 30 min Lecture & Recognition of high-danger factors
the main risk factors for falls among older people discussion of falls
4 Safe actions within everyday life: the most effective behaviors to 30 min Lecture & Safety enhancement in everyday life
prevent falls discussion
5 Management of physical environment for fall prevention 30 min Lecture & Create a safe environment for fall
discussion prevention
6 Recommended diet for fall prevention 30 min Lecture & Improvement for a healthier diet for
discussion falls prevention
7 Recommended dressing for fall prevention 30 min Lecture & Wearing safe clothing
discussion
8 How to deal when falls happened: falls emergency services 30 min Lecture & Understand of quick and safe
discussion handling when falls happen
Physical 1~8 Warm up 10 min Demonstration  Improvement in physical balance
factors . & exercise  Strengthen lower extremity muscle
Squats 2min 10 reps
2 strength
Heel raises 2 min
3 sets
Hip flexion/extension 8 min
Knee flexion/extension 8 min
Ankle plantar/dorsiflexion 8 min
Side stepping: 3 m to the left and then 3 m to the right 2mn  6m
Tandem walking: 3 m and turn around, and tandem walk back 2min 3 ,;f |
to the starting position. as
Retro walking: 3 m and then turn around and retro walk backto 2 min
the starting position.
Braiding: 3 m to the left and then 3 m to the right with braiding 2min
One-leg stance with cup tapping: lift 1 foot off of the floor and 4'min 1 min
tap the cup directly in front of the foot, then tap cup on the X
side and return to tap the first cup again, and then place foot 3 trials
back in start position.
Cool down 10 min
T P AT TR oA ST BE STAANT $5L ouiRith 24 B oA ke @] uh mo
S ST Y S S22 2 S bs IR 4 of thar A Aol A A3l whE 871A] AAE 27t 323 7 A A
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3) S AW SHO 2 AT Y Y AR 9 aEsY
B7¥s] f18l 2 5 o] didt gl AAICOE AHE Tinetti 5[23]0] 7Jgh Pdaa4 2 = (fall efficacy scale) S Jang
3 ATk I0CE 90982 47| Vekyte 5alo] WISk -5 ol g8to] 2aigct o] T F 108
o2 27 1084 1 10090 2, H9vh 5245 has g
2)AH 7 5= o] &< ofnIRItt Tinetti F(23]0] 7Ee GAlO] A==

o=
AA| 8 58S S74517] $l519] Tetrax Balance System (Sun-  Chronbach’s a=.960]%] 2™, Jang 5-{24]0] $t=1 Q15 0f| 7] 485}

light medical Ltd., Ramat Gan, Israel) 5 AF-8-6}0] H4=E AFE31% S o] AlF e 930 2 B SIAL, B Lo A= 98= AtE

Tk O 100 Afole] BEELE] B4 e s 5] Holt

www.kan.or.kr

http://dx.doi.org/10.4040/jkan.2014.44.6.697



RISiARE] 7|gto] Saix LMoy T2 20| 1-0lo| 22, Fais2 U it

4, EEI N 2 B

—
=

27 pt
=2 3 JErS 9jate] Aed AL[578,11,12,14, 16, 18, 20-23,26)
£ AR = Aol 9% lAlE 8 8%1SS ekl 24t
SIS0l e EAQ] SAS Feleto] TR IS 513
o} ol W] S wix= 8 210 &2 AAA a1t 4lg
2 99l Fo] B3ty o & ek vjxttal A=A QIrs,11,12]. ]
S AAA 8210 2= 51| 29 ofslet @A ol 7} 71 F-ast
ohar 2 el om(8,15], Ae]2] Q910 % Was-S eelo] o

A g Aoleh= A7 419 HreE ofn|sh=t23], 949
9 Jgracloletar H | IrH5,78,14.21]. whepa], 2 Aol A=
AAA 2210f thet A=A SPAI -5 - LRt
& SAE FA5H=Tl, A AFE(12,16,22]001 4 SHA-F2
TFEE0] =R e Hale S SRR H skl
o, Gu-{11]%= el dtofl theh e AlS: Fshe] sHAl
it 50 apAo|2far A|Igh vl Itk AlA| o2 #is}
=8 Pl 7MY S83t Q91 SO s A F ST AP
e =& ABEATL ell1s], - Fol FAdldel A
A0 R A=, T3t A5 LIS Foto] A
I} HYO] S sk 2 oo mubAlo|Hlel. 53, =
cl5e] 749 Sehls ] A3 o} 3 D252 o] e}
QFdsto] RAke] de7t Aol FEls SAA = aE ol
[26]. 1214 22lof thet FA = A HAdo it ciA o
et wKol YAFATH S FAALITAL B Jones 9t
Frederick[19], Yoo[20], Shin $-{14]¢] ¢ A= ZA R YA oHR-S
Q1 2212} A 5ol TRk s W82 23Hsieict

Z 292 -] A8 AFH11-14,16,18)15 A = &)X =3}
I w191, S ofehat w191 9 7he ek} g 1919 At
o} 5J8lSirt E A Bot w1 SR T o
o] #AE = FEES A 4 e AR &Y
el el et 3 e s 24 3
ul AT SOl T S 2R 4RS B2
2% 8 3 w010 T30 IS A Botol oS

i ll—g
g o
>L’ ﬁlj
]
Y,
01:1 Lo
2
g
9-19 —

I

to X
El
o o
N rlo
2
5 i
o o~
ro ox
N4
fo oZ
> o
o o
i OlN rp\l"
®
e
)
>,
~{
u)
ol
E
filo
__>,~l__,‘
ki
ok

N
>
st
4>
%0,
b
Jo
H1
o
=)
o
il
off
o
2
£
ol["
ol
o|N
™
tlo

http://dx.doi.org/10.4040/jkan.2014.44.6.697

= Akslo] el 78 AR AR} e1gle Tejstol
BApThE wolg o 2
of N7 0 % ole}E FEE

H% =2 I9L Miller S{iglo] AT ABE DA Aokt 57}
2| EF0 2 A=, 22 6 mE7|(side stepping), UAA-S
© 2 6 m73d7](tandem walking), F12 6 m77](retro walking), 2 1 2}-3]
A1 6 m7A7|(braiding) ¥ MR A4 Fo]H F==2]7](one-leg stance
with cup apping) (501Ck & 3141 % 38] AAJ5kaL, 722 o
57 Sltel 2k 2% Apolo] 1-2% 7F RALS Al Btk el e
2 Page®} Ellenbecker[26]7} A|$Fgt 0] 24 A& Erfj 2 11334
R e T P EE ET B S
LoJA7], EFEA 571 5 7] 252
Ui =(Thera Band, Hygenic Corporation, Akron, OH, USA)E- ©]

sto] Azt SeEe] A0 25 S Zion S0/
AT AE AR TANA AR e 2 e 0 = AR}
of thAke] Zeof whet A o 2 MES s o AtS
ZAPIR 25 B9 LA B 10514 5 S AAs

HE 05 SYE 5] 9J5to] WA w0l meE HgR Gy

(]
U
R
oL
Prl"
8
S
DY
o
rlo
oo

AP 24 5 AR 43 47069 AR ahek 87 5
& A3atte, vhsllokh 30 Sebel B8} 1x12

S AT 08-S IS 913t YT

2 5ol that olset B A3-S S A

2 AR 38 B ol gtol, vha of
S| A1) AR 27fste] o]
FEAE 75312 Fekge), of% 7 23]
2] mojA] Bejx| =}
7 Bk, LA 33
PVHOIH A5 S st

TEMA0D), FRlF (10
o
=

(

o
olX

o
o o
H
>,

=
THI
fru
o od Ho ot X

Tt

o

AT g 20

Ay S ofr o

o 3B py ©>

bu & 02

of Hﬁ Ho Qj
O
TR = rr

M o o

rﬁ‘ ue do L ol
o cﬁ e Ho £ Shs
offt — vl
ST ELRE
E‘E —_—

i)
ut)
Mo
il
offl
ne
ot
=
oo
o
ftl
{17
>
I
ES
N 9
R
Ho fo
offt
>~
AN
X E

o do

of

on, -
ftl

5 UES w91 BYR dho] F}
5
o

% 2] ZLE 2 Aatsto]

www.kan.or.kr



702
ol F-2ks}aL 2}k 7Pgel e u sk ik 2 Rk A7 A
£ st} Ak Folls ] 7155 PEE SHAL, A+
o] i A2 252 A3laL Ao -5 FelsHik 22 7Y
O] Zrof&-2 ol7] flsto] ek T2 Al Adgol= A3tE
Aol e AefsiglaL 7l SHEE ThEe] T2 O] &
& 5AS Bkl EEE S HAskeles sk
5. X2 $8

& e A= 4] 7IRE 20149 59 27 a‘#a 79 22271 %

ouf, 74 ARG 654 o4 10lEL
0 2 G B4 53 S AR

1
:
_1

ol A el o i 54, s,
9 ol T AV 274 AAIBHIc) sh el 2
52 Tetrax balane system@} Powertrack [ AH] & o|-8-5}o] %
A5k 147} 2SI, B TS A 1ol L
isto] olefel e 2 2 el st Al 67
0] 7t £3-8 QoI thAke] TS AR Al UHAck
) B3 AP Slato] 8 4] Z2IR0] B SR
AR BRA] At tl2ate] 29, 18 B HdEs e
SABIAT SR I LA A fls) 2EixweE A
ot s ATt 2 B S-S HEsha st
AFA] A-o] Y as e A4 Adwrote] Sskr

6. Xlz 2

A5 Am= Aot B4 of w2} Window SPSS version 18.0 (SPSS
Inc, Chicago) 3 = 19 o]-8-5}0f F-AISIGIT]: ti o] LRk &
g2 Hlo Mg gw AR} theato] Fa/d A8 1 testo}
independent ttest= 7375}tk T2 7o) gytE 5] Yl
_‘5«71-_4 APALARS 2} 342 paired t-test=
T 71) Ak 2Fo| 72 independent t-

E-?A AlF] &= Cronbach’s alpha 2,
I RAIICOZ 215k

o} 7 A 0l 420 p<.oso1w 7hae stk

A7 o] QlolA] AT &S 2has) Sfstel S chete)
AITE-G-2] 93] 9] %21(IRB No. 2-1041024-AB-N-01-20140526-HR-

057-02)& WOk A e] WIS B Es] Sistel ol e AHE

www.kan.or.kr

b0l - 2

SHAT 17:0] B A} e The] T A0S A B Ao
AE Woleh A A olole] B0 2 M8 S AL
opgBOH, AT BF HolE AshA G B9 O*Xﬂﬂi 73
4 e TRk BE ST el A Hene HE
= g

iN—z
o
Ol
2
38
o

AT 2wt EE/ A AR AT dekd S0 =
g, A, A AV, FaL, BAA] S50 2 1d oW
Sl EA 59 E R el A A 2ol frofet
Zpo|7} GO WS AT (2 =13.53, p=.001)o)| A= F ek 7ko]|
Zpo)7} QSIek Ao Hat s 73.50 £ 6,024, Rt 74.34
+£2.97A|%. 0, A T /FAEe] 22.8%7F 2T 1E oW A= 18]
ZBRABIAIL 7%= 23] o A B0, 52.7%+= 27 EHI7F HE
FEolehaL 3E etk

|
0.12, p=903), T A L(t=106, p=294), S8 23t
p=064), &8 ART=-058, p=.562), ZIAE Sz t=-
021, p=.833) & ZTHA AZSZ I (=095 p=.345
2 AFT} ol A Zfol 7} gl o, ikl 4l
0] 20.81 + 6,08, T Z7-0] 1658+ 3750 2 F ek Z_PO]] z}o|7}
cht=317, p=.002). 7+ %aﬂ,—g— A8 5L0] 55,57+ 24.07, T 2t
0] 6552 428,51 2}o]7} QI3 (t= - 142, p=_161), a5 7o O
o 224 AR N ‘%4 o] 85.18 +13.92, EHZ:‘_O] 82.62+
1503 2}0|7} 9191THt= 0.67, p=.508) (Table 2).

EAEENS 2

2.7t 48

Zof vlsf shAlE

AT} o] AR AR S
2 Hatgke] Aol & mdependent t-test= A4S Au}, vibd Z3
(=585, p<.001), ZHA /,\_]%j,:_L(t 4.55, p<.001), L4 A
(t=271,p=.009), ¥ (t 3.65, p=.001), 24
(t= 1156p<001,ﬁ_4uﬁ Ht=5.80, p<.001) & 3%
24 TH=8.18, p<.001) :Bg} St 7714 SRR G0l A] Al Lo]
ok B 5 0 2 GolahA A Lhebetek

rJ
i)
)

http://dx.doi.org/10.4040/jkan.2014.44.6.697



X|GALE] 7|9t SEA Hafol m2 20| Leolo| 28, #¥sd ¥ Hes sl 0|kl= & 703
Table 2. Homogeneity of General Characteristics and Dependent Variables N=57)
) ) ) Total Exp. (n=28) Cont. (n=29) X
Subject Variables Categories rt p
n (%) or M+ SD n (%) or M+ SD n (%) or M+ SD
General Gender Male 2(3.5) 2(7.1) 0(0.0) 215 143
characteristics Female 55 (96.5) 26 (92.9) 29 (100.0)
Age (vear) 73.93+4.70 73.50+6.02 74.34+2.97 -0.68 502
Education No formal education 17 (29.8) 2(7.2) 15(51.8) 13.53 .001
Primary school 20 (35.1) 13 (46.4) 7(24.1)
> Middle school 20 (35.1) 13 (46.4) 7 (24.9)
Subjective economic  High 3(6.3 1(3.6) 2(6.9 0.90 637
status Middle 46 (80.7) 24 (85.7) 22 (75.9)
Low 8(14.0) 3(10.7) 5(17.2)
Religion Protestant 5(8.8) 3(10.7) 2(6.9 0.52 915
Catholic 4(7.0) 2(7.2) 2(6.9
Buddhist 37 (64.9) 17 (60.7) 20 (69.0)
None 11 (19.3) 6 (21.4) 5(17.2)
Usual excercise Regularly 24 (42.1) 13 (46.4) 11(37.9 1.15 563
Sometimes 24 (42.1) 12 (42.9) 12 (41.4)
Rarely 9(15.8) 3(10.7) 6(20.7)
Number of falls No 40 (70.2) 19 (67.9) 21 (72.4) 0.16 923
(during past year) 1 13 (22.8) 7(25.0) 6(20.7)
=2 4(7.0) 2(7.1) 2(6.9
Injured area None 40 (70.1) 19 (67.9) 21(72.4) 9.09 106
Head 4(7.0) 0(0.0) 4(13.8)
Back 3(6.3) 1(3.6) 2(6.9
Hip 3(6.3) 3(10.7) 0(0.0)
Upper extremity 6(10.5) 4(14.3) 2(6.9
Lower extremity 1(1.9) 1(3.6) 0(0.0)
Perceived health Very healthy 4(7.0) 2(7.1) 2(6.9 3.38 496
status Healthy 10(17.5) 6(21.4) 4(13.8)
Average 30 (52.7) 15 (63.6) 15(51.8)
Poor 10 (17.5) 5(17.9 5(17.2)
Very poor 3(5.3 0(0.0 3(10.3)
Dependent Strength Hip flexor 30.76+7.20 30.64 +8.92 30.88+£55.20 -0.12 .903
variables Hip extensor 18.66 +5.42 20.81£6.08 16.58 + 3.75 317 .002
Hip abductor 29.23+£6.99 30.23 +8.56 28.27 £5.03 1.06 294
Knee flexor 12.95+4.46 14.06 £5.11 11.87 £3.47 1.89 .064
Knee extensor 33.06+10.15 32.25+10.79 33.83+9.61 -0.58 562
Ankle dorsiflexor 28.22+7.39 28.01£7.82 28.43+£7.09 -0.21 .833
Ankle plantarflexor 29.66 £ 8.71 30.78 +£10.72 28.58 £6.21 0.95 .345
Balance Postural balance 60.63 + 26.66 55.57 £24.07 65.52 + 28.51 -1.42 161
Fall efficacy Fall efficacy scale 83.88£14.42 85.18+13.92 82.62 +£15.03 0.67 508
Exp.=Experimental group; Cont.=Control group.
AR AT o Y vlao e AR S MR S = 2) 7k 2
T 2352 (t=-6.19, p<.001), L2 AAT(t=-343, p=.002), 2L Lol 2 S Al gk A2 izt Hs| 4385
T QAT (1=-232, p=1028), STAH FHI(=-323,p=003, & & W47} re Hlolck
A AT (t=-12.68, p<.001), FHE Wi S=F2(t=-9.64, AT 2o w5 Ml AP AR Btk Aol
p<.00) X 3 ASa27Ht=-844, p<.00) S Z3H77FA] 3} independent t-test2 FHASH Avf A2 -1771£19.65, 2ot
Alao] TElo] B SAIA O 2 FofolA STFERICE it B 6.5+ 2149%, A2 ko] Hsto] SAIA .= frofsiAl W
22 I A (=298, p=.006)2} SIA AHT (=347, A YERFTHE=3.62, p<.001).
p=1002& 3]2] 2o AHAT, UnjA] 5714 Zgol M Al A% e ) oI = AR FREE At 31 A
A 50 o] FA AR TrQJTIf} Aol 5 Holz] gFof, o] 7}@_ 555742407014 A %= 37.86 +22 28 % FA A 0.2 F-0J5t Afo] =
2 2| A= I} (Table 3, Figure 1). HAsFTHt=4.77 p<.001). WhHo]| tj2a-2 SA) A 65.52 +28.519]
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Table 3. Differences in Muscle Power, Postural Balance and Fall Efficacy between the Experimental and Control Groups
) Pretest Posttest Difference
Variables Groups B —— t p
M+ SD M+SD M+SD
Hip flexor Exp. 30.64 +£8.92 38.561+9.83 -6.19 <.001 7.86+6.72 5.85 <.001
Cont. 30.88+5.20 29.756+4.84 1.28 212 -1.183+£4.75
Hip extensor Exp. 20.81£6.08 23.01£5.40 -3.43 .002 2.20+3.39 4.55 <.001
Cont. 16.58£3.756 14.81+£3.17 2.98 .006 -1.77+£3.20
Hip abductor Exp. 30.23+8.56 39.05+20.88 -2.32 .028 8.82+20.11 2.7 .009
Cont. 28.27 +£5.03 26.76+4.34 1.92 .065 -1.51+£424
Knee flexor Exp. 14.06 £5.11 15.73+£6.23 -3.23 .003 1.67+£2.74 3.65 .001
Cont. 11.87£3.47 11.04+£3.04 1.84 076 -0.83+£2.44
Knee extensor Exp. 32.25+10.79 43.68 +11.53 -12.68 <.001 11.33+£4.73 1156  <.001
Cont. 33.83 +£9.61 30.85+7.39 3.47 .002 -2.98+4.62
Ankle dorsiflexor Exp. 28.01+7.82 34.40+8.09 -9.64 <.001 6.39 + 3.51 580  <.001
Cont. 28.43+7.09 26.53+4.93 1.52 141 -1.90+6.74
Ankle plantar flexor Exp. 30.78£10.72 41.00+10.97 -8.44 <.001 10.22+6.41 8.18 <.001
Cont. 28.58 £ 6.21 27.74+£6.75 1.33 194 -0.84+£3.42
Postural balance Exp. 55.57 +£24.07 37.86+22.28 4.77 <.001 -17.71+£19.656 3.62 <.001
Cont. 65.52 + 28.51 72.07 £31.04 -1.64 112 6.55+21.49
Fall efficacy Exp. 85.18 £ 13.92 91.18+11.82 -6.35 <.001 6.00+5.00 -4.44 <.001
Cont. 82.62 +15.03 81.38+ 15.66 413 <.001 -1.24+1.62
p < .05; Exp.=Experimental group; Cont.=Control group.
* * * * * * *
40+
304
20+
10
04
-104 T 1 t t t t 1 5
Hip Hip Hip Knee Knee Ankle Ankle Fall
204 flexor extensor  abductor  flexor extensor Plantar  dorsiflexor efficacy
flexor
-30+
1
-404 Postural
[ Control group EZ Experimental group balance
*p < .05; 'Unit of Y-axis is postural balance score; *Unit of Y-axis is score of fall efficacy scale; SUnit of Y-axis is Ibs.
Figure 1. Effects of exercise on muscle power, postural balance and fall efficacy between the experiment and control groups.
A1 72.07+31.04 0. 2 Z7FSIIARE o]= A L2 §-20% o] A AT o f v mo N = Agite] YAas e SR A

(t=-164,p=.112)5 Ho|A] ¢¥of; 7142 Z|A| = U TH Table 3, Figure 1).

3 7Hd3
ol Z2OE Al A2 vkl Bls) 9w

pendent t-test= G 9t A} AFTE26.00 £ 5.00, Eﬂi‘_f
LO22, Ag o] tftof v|ste] FAHL
WFTHt= ~444, p<.001).
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