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(Table 1) Characteristics of study subjects of exercise interventions

(N=25)

Characteristics of

Category

Review articles

References of review articles

subjects N (%)
Age = 60 4(16.0) 7,13,14,16
= 65 10(40.0) 1,2,6,8,15,16,20,22,23,24
=70 4(16.0) 9,19,21,25
=75 3(12.0) 11,12,18
= 80 4(16.0) 3,4,10,17
Residence Community 21(84.0) 1,2,3,4,5,6,8,9,10,11,12,13,
14,16,17,18,19,21,22,23,24
Longterm care facilities 4(16.0) 7,15,20,25
Risk factors of falling Yes 9(36.0) 1,2,5,6,7,11,12,19,22
- lower limb muscle weakness 3(12.0) 1,2,19
- impaired gait 3(12.0) 2,7,19
- impaired balance 3(12.0) 1,7,19
- fall history 3(12.0) 7,19,22
- injurious fall history 1( 4.0) 11
- osteoporosis 3(12.0) 5,6,12
No 16(64.0) 3,4,8,9,10,13,14,15,16,

17,18,20,21,23,24,25

(Table 2) Components of exercise interventions (N=30)
COITEeREs Exericse interventions Reference of
N (%) review articles

Lower limb strength 19 (63.3) 1,2A,2C,3,4,5,6,9,
10,11,12A,13,14,15A,16,17,18,19,23

Ankle strength 1(33) 20

Upper limb strength 3 (10.0) 2A,2C,12A

Trunk strength 1(33) 12A

Endurance 4 (13.3) 2B,2C,19,23

Balance 22 (73.3) 1,3,4,5,6,7,9,10,11,12B13,14,15B, 16,
17,18,19,22,23,24,25A,25B

Flexibility 5 (16.7) 5,6,13,15A,23

Coordination 6 (20.0) 1,5,6,12B,13,23,

Aerobic capacity 4 (13.3) 1,13,15A,21

Reaction time 1(33) 12B

Walking 8 (26.7) 3.4,8,10,14,17,18,20

Others 4 (13.3) 5,6,11,14

A : lower limb strength, 2B :
12A :
15A :
25A : Computerized balance training,

T
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{(Table 3) Types of exercise interventions (N=30)
Tooes o GeEEs inEvemiems Exericse interventions Reference of
N (%) review articles
lower limb strength + balance + others 13 (43.3) 1,3,4,5,6,10,11,13,14,17,18,19,23
lower limb strength + balance 2 ( 6.6) 9,16
lower limb strength + others 5 (16.7) 2A2C,12A,15A,20
endurance 1(33) 2B
balance 5 (16.7) 7,15B,24,25A,25B
balance + others 2 (6.7) 12B,22
walking 1(33) 8
aerobic exercise 1(33) 21
€3} %19l ti<Table 3>. = 1270(70.6%) A, A FA & 3 A-AHIAUE &

AT #8SFE I AL SEEAE 307
A S 1570(49.9%) SAZ 71 Wkt shAe A3l
570(16.7%), FEHFA= TM(23.4%) S5ZANA F35
ok Zytel Atbell whebA= LIl AEe] e
A FE FAl E3FA71IL AU Ti<Table 3>.

1 2 rr He

I

(41.2%) o)X FFA A /\}%Qo{ uLo] /\} = 2o o]}
<Table 4>.
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(Table 4) Lower limb strength exercise interventions

&)= 570(29.4%) T A1 AT

AdEFolA AHESE Ao FREE T (weight)o] 7H
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(N=17)

Components Category

Exercise interventions : .
Reference of review articles

N(%)
Type of movement hip flexion/extension 7(41.2) 3,4,10,11,12A,17,19
hip abduction/adduction 7(41.2) 2,3,4,10,11,17,19
knee flexion/extension 8(47.1) 2,3,4,10,11,12A,17,19
ankle dorsiflexion 6(35.3) 2,3,4,10,17,19
ankle plantar flextion 7(41.2) 2,3,4,10,11,17,19
ankle inversion 1( 5.9) 2
ankle eversion 1( 5.9) 2
squats 2(11.8) 12A,19
lunge 1( 5.9) 12A
heel raise 2(11.8) 12A,20
Use of Resistance yes 12(70.6) 1,2,3,4,5,6,10,12A,15,17,18,19
- weight 11(64.7) 2,3,4,5,6,10,12A,15,17,18,19
- elastic band 4(23.5) 1,5,6,19
- rubber ball 1( 5.9) 19
No 5(29.4) 13,14,15,16,20
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(Table 5) Balance exercise interventions

(N=17)

Exercise interventions

Reference of

Selil iz Category N (%) review articles
Movement for balance one leg stance 1( 5.9) 13
tandem stance 4(23.5) 3,4,10,17
tandem walk 4(23.5) 3,4,10,17
toe walking 4(23.5) 3,4,10,17
heel walking 4(23.5) 3,4,10,17
back walking 4(23.5) 3,4,10,17
sideways walking 4(23.5) 3,4,10,17
turning around 4(23.5) 3,4,10,17
stepping over an object 6(35.3) 1,3,4,10,11,17
bending & picking up an object 4(23.5) 3,4,10,17
stair climbing 4(23.5) 3,4,10,17
steps up 2(11.8) 14,16
Tai chi movement 2(11.8) 1,11
dance movement 3(17.6) 1,11,12B
Tai chi 4(23.5) 7,15B,24,25B
Computerized balance training 1( 5.9) 25A

(Table 6) Performance of exercise interventions

(N=30)

Exericse interventions

Performance N (%) Reference of review articles
Types Individual 7 (23.3) 3,4,10,17,18,22,25A
Group 21 (70.0) 1,2A,2B,2C,5,6,7,8,9,11,12A,12B,14,
15A,15(B),16,19,21,23,24 25B
No mention 2 (6.7 13,20
Frequency 1 times /week 3 (10.0) 1,9,25A
2 times/week 7 (23.3) 5,6,12A,12B,13,24,25B
3 times/week 18 (60.0) 2A,2B,2C,3,4,7,8,10,11,14,15A,15B,16,
17,18,19,20,21
4 times/ week 1(33) 23
? 5 times/week 1(33) 22
Duration of 20 min 1 (33 20
each session 30 min 4 (13.3) 34,1724
40 min 5 (16.7) 5,6,7,8,23
50 min 2 (6.7 12A,12B
60 min 11 (36.7) 1,2A,2B,2C9,13,14,16,21,25A,25B
90 min 1(33) 19
135 min 1(33) 11
No mention 5 (16.7) 10,15A,15B,18,22
Intensity Response 8 (26.7) 2A.2B,2C,7,8,11,12A,21
No response 22 (73.3) 1,3,4,5,6,9,10,12B,13,14,15A,15B, 16,
17,18,19,20,22,23,24,25A,25B
Duration 8-12 weeks 4 (13.3) 6,13,22,23
12 weeks 7 (23.3) 7,8,11,19,20,21,24
15-20 weeks 4 (13.3) 5,9,25A,25B
24-36 weeks 5 (16.7) 2A2B,2C,12A,12B
1 year 7 (23.3) 1,4,10,14,16,17,18
> 1 year 3 (10.0) 3,15A,15B
SEETYo| Ly oFE o 5 gtk WEE FF 387 187160.0%) FA,
m 5] AR 1A17F0] 11 70(36.7%) TAE FF= olFaL S
YAk uy =20 a2 307 LA F 2170(70.0%) Atk FEE e 2270(73.3%) FACIA AAE A kgt -
ZAN] Ao olFold FEFAV FE AWCE ofF ¥ FA/e BE FAA 8% o4 A@sgion, 12F
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(Table 7) Outcome variables of exericise interventions

(N=25)

Review articles

Category Outcome variables N (%) Reference of review articles
(o
Physical function Static balance 21(84.0) 1,2,4,5,6,7,8,9,10,11,12,13,14,16,19,20,21,
22,23,2425
Dynamic balance/Gait 14(56.0) 1,2,4,5,6,7,8,11,14,19,20,21,22,24
Muscle strength 18(72.0) 1,2,4,5,6,7,8,9,10,11,12,13,14,16,19,20,21,23
Grip strength 2( 8.0) 11,21
Endurance 1( 4.0) 19
Flexibility 3(12.0) 78,23
Reaction time 4(16.0) 1,12,13,21
Aerobic capacity 1( 4.0) 2
Activity Physical activity 3(12.0) 1,11,19
ADL(or TADL) 3(12.0) 2,11,23
Emotion Depression 3(12.0) 7,11,23
Fall Frequency of falll 14(56.0) 1,2,3,4,7,9,11,13,14,15,16,17,18,19
Frequency of injurious fall 8(32.0) 1,4,7,14,16,17,18,19
Fear of fall 5(20.0) 1,7,16,20,25
Fall efficacy 3(12.0) 7,20,24
Fall risk 2( 8.0) 12,22
General health Health status 4(16.0) 1,2,16,19
Others Cost 3(12.0) 2,17,18
Quality of life 1( 4.0) 5
o]’do] 87.7 %ol3aL, 24F(671E) ol FVIRE s FA SR, A ), shAE, d @l diall EAleklth
% F 1570(50.0%) =2 = Sltl<Table 6>
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(Table 8) Effect of exercise interventions on falls related outcome variables (N=15)
Exercise Effective Mixed Non—effective
Outcome variables Types of exercise interventions Interventions N (%) N (%) N (%)
N (%) (Reference) (Reference) (Reference)
Frequency of falls  Lower limb strength + Balance + Others 9 4(44.4) 2(22.2) 3( 333)
(3.4,17,18) (13,19) (1,11,14)
Lower limb strength + Balance 2 1(50.0) 0 1( 50.0)
©) (16)
Lower limb strength + Others 2 1(50.0) 0 1(50.0)
2) (15A)
Balance 2 0 0 2(100.0)
(7,15B)
Total 15(100.0) 6(40.0) 2(13.3) 7( 46.7)
Frequency of 8(100.0) 2(25.0) 2(25.0) 4( 50.0)
Injurious falls (4,14) (17,18) (1,7,16,19)
Fear of falls 6(100.0) 0 0 6(100.0)

(1,7,16,20,25A,25B)

(Table 9) Effect of Lower limb strength exercise interventions on muscle strength

(N=14)

Effect on muscle strength

Exercise

Type of lower limb strength . Effective Mixed result Non—effective
. . Interventions
exercise interventions N (%) N (%) N (%) N (%)
? (Reference) (Reference) (Reference)
Exercise with resistance 9 4 (44.4) 3 (33.3) 2 (22.2)
(5,9,10,11) (2A,4,19) (1,6)
Exercise without resistance 5 1 (20.0) 1 (20.0) 3 (60.0)
(13) 23) (14,16,20)
Total 14(100.0) 5 (35.7) 4 (28.6) 5 (35.7)
A2 25l gl digt anE 48] At 271(40.0 %) FAIA BE &5 T diFEe] <SelA &
sAE es AP, sl & 2E SAAE A 7} 31SlTk<Table 9>.
147] &S ZHII °o1F 57H(35.7%) S A= E%
slo] aHolglon, E3E AAE HQl FAl= 471(28.6%) e 73
B e 92 FAlE 570(35.7%) 01 AT 748 25 d83F g3t axE 2487 Y8 7
SR B ang doh] U LEFAT ATE  FA WHel ANDYeWN 2EFA T @Y 3942 A
T8 AYGE +FOE BRSNS W AT 9 FA Ak 127 5 SAE A8t olF 570(@L7%) SAl=
F TNT17%) FANA E37F sl olF 471444 %) T afFolglon, £3E AARE Bl FAl= 370
FAE kA BE Z5elA, 370333 %) SAE g (25.0 %), A7} JERA] 92 FAI= 471(33.3%)°] ek
SHoA aE Btk Wb AGE 52 M TA F e e Z29E RS o 435K s A
(Table 10) Effect of Balance exercise interventions on balance N=12)
Exercise Effect on balance
Type of balance exercise . Effective Mixed result Non—effective
; ; Interventions
interventions N(%) N (%) N (%) N (%)
? (Reference) (Reference) (Reference)
Movement for balance 8 3( 37.5) 3(37.5) 2(25.0)
(10,11,13) (1,4,19) (14,16)
Tai chi 3 1( 33.3) 0 2(66.7)
24) (7,25B)
Computerized balance training 1 1(100.0) 0 0
(25A)
Total 12 5( 41.7) 3(25.0) 4(33.3)
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A Review of Exercise Interventions for Fall Prevention
in the Elderly

Gu, Mee Ock" - Jeon, Mi Yangz) - Kim, Hee-Ja” - Eun, Young”

1) Department of Nursing, Gyeong Sang National University: Gerontological Health Research Center, Gyeongsang Institute of Health Science
2) Department of Nursing, Kuekdong College, 3) Department of Nursing, Chong Ju National College of Science and Technology

Purpose: This study was done to suggest directions for developing exercise interventions for fall prevention in
the elderly in Korea in the future. Method: Twenty five articles for fall prevention exercises were reviewed and
analyzed. Result: 84.0% of subjects were older adults age 65 and older living in the community. The most
frequently performed interventions were lower limb strength and balance exercises together 43.3%, group exercise
70.0%, exercise 3 times/week 60.0%, 60 min per session 36.7%, duration of 12 weeks and 1 year 23.3% each.
The most frequently used outcome variables were static balance 84.0%, lower limb muscle strength 72.0%,
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dynamic balance 56.0 %, and falls 56.0 %. The effect of exercise interventions on fall prevention was
inconclusive. Lower limb strength exercises with resistance were effective for increasing muscle strength. Balance
exercises with various movements for balance were effective for increasing balance. Conclusion: Exercise
interventions for fall prevention is recommended for older adults with risk factors of falling. The desirable type of
exercise intervention is lower limb strength and balance exercise together.

Key words : Elderly, Exercise, Fall
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