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The Effects of Community-based Fall Prevention Exercise Program on
Lower Extremity Muscle Strength, Balance Ability and Fall Efficacy in
Older Adults
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Purpose: This study aimed to verify the effects of a community-based fall prevention exercise program for older adults
on lower extremity muscle strength, balance ability, and fall efficacy. Methods: This study recruited 30 participants, and
the program was conducted for 10 weeks. The program included sessions on strength and balance exercises, conducted
for 50 minutes a day and at least three times a week. The collected data were analyzed using non-parametric (Wilcoxon
signed-rank test, generalized estimated equation) and parametric statistics (paired t-test, rmANOVA). Results: After 12
weeks of exercise program, lower extremity muscle strength and static-dynamic balance ability significantly increased.
The fall efficacy increased from an average score of 2.48 points before the test to an average score of 2.91 points after
the test. Regarding general characteristics, there were no significant differences in effect before and after the program,
except for fall efficacy. Conclusion: The above results showed that the intervention of a community-based fall prevention
exercise program for older adults was effective. Therefore, it is suggested that this exercise program be organized
regularly within the center to provide periodic and long-term services.
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Table 1. Fall Prevention Exercise Program

Program Time (min)
Warming-up Greeting while walking 3
Extension exercise
Neck exercise Turning your chin 5
Turing your head sideway
Twisting your neck around
Shoulder exercise Turning your shoulder 5
Turning your shoulder with your hand on your shoulder
Stretching your arms in reverse
Stretching your arms over the head
Trunk exercise Turning the upper body
S-waist exercise Extending your back
Leg exercise (Front) Stretching your leg to the behind 8
Lowering upper body in a sitting position
Ankle exercise Moving ankle up and down
Muscle strength exercise
Squat exercise Sitting with your hips back 5
Tap exercise Tapping on the side with your legs outstretched
Hip joint exercise Turning your hip 5
Leg exercise (back) Stretching and lifting your leg to the behind
Abdominal muscle exercise ~ Keeping one knee and the other arm in contact with sitting position 10
Knee exercise Stretching your leg in a sitting position
Putting one ankle over the other, and stretching your leg in a sitting position
Balance exercise
Wave exercise Lifting your heels and squating 5
Walking exercise Heel walking, Heel-toe walking 8
Walking/ turning Walking and turning in a figure of 8 shape
Finishing exercise
Deep breathing 2
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Table 2. General Characteristics of Participants (N=30)

. . n (%) or
Variables Categories M=+SD
Age (year) <70 3(10.0)
70~<80 7 (23.3)
>80 20 (66.7)

80.415.62
Gender Male 10 (33.3)
Female 20 (66.7)

BMI (kg/m?) 23.9+3.41
Living status Single 6 (20.0)
With spouse only 7 (23.3)
With spouse and children 3 (10.0)
Without spouse with children 14 (46.7)
Bone disease”  Arthritis 11 (36.7)
Osteoporesis 10 (33.3)

2.50£1.01
Fall experience Yes 9 (30.0)
No 21 (70.0)
Exercise time ~ No 20 (66.7)
(one day) <30 minutes 6 (20.0)
30 minutes~1 hour 3 (10.0)

>1 hour 1(3.3)

Meal 3 times/day 27 (90.0)
2 times/day 3 (10.0)
Take Vitamin D Yes 8 (26.7)
No 22 (73.3)

TMultiple response.

—=L.‘
orT

A 4% 589 HakE E4ste ‘o m Zof gtk o7 A
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Table 3. Dependant Variables between Before and After Program (N=30)
Pretest Posttest t
Variables Z'ort 4
M=SD M=SD
Low extremity strength (Chair sit-stand) 324411211 27.06+8.98 -3.22 <.001
Static Balance (One leg standing) Right 6.43£5.98 11.50+10.90 -4.45 <.001
Left 6.06+5.72 10.76+10.25 -4.78 <.001
Dynamic Balance (6 meter walking) 18.53+4.98 14.85%3.52 5.53 <.001
Fall efficacy 2.48%0.79 2.91+0.84 -4.03 <.001
"Wilcoxon signed rank test.
Table 4. Comparison of the Effects of Exercise Intervention Programs according to General Characteristics ' (N=30)
Age Gender Exercise fall experience Bone disease
Variables M#5D MSD M+SD M+SD M+SD
<80 >81 Male Female Yes No Yes No Yes No

Low extremity
strength

Group (¥ ! p)
Time
GroupxTime

Static balance
(R)

Group (%, p)
Time
GroupxTime

Static balance
(0]

Group (%, p)
Time
GroupxTime
Dynamic
balance
Group (F A p)
Time
GroupxTime

Fall efficacy
Group (%, p)

Time
GroupxTime

Pre
Post

Pre
Post

Pre
Post

Pre
Post

Pre
Post

26.1516.65 35.58+13.10 29.38+£10.37 33.97+12.86 33.51£10.62 31.90+£13.02 41.93+15.26 28.37+7.85

24531778 28.32+9.45

460 (.032)
9.72 (.002)
3.09 (.079)

8.80£7.06 5.25+5.15
16.01+16.26 9.25+6.34

2.99 (.084)
23.29 (< .001)
0.02 (.890)

7931771 5.13%4.36
14.80+16.09 8.7414.98

2.06 (151)
41.21 (< .001)
0.25 (617)

19.04+4.91
15.35+3.48

17.50+5.22
13.83+3.54

1.18 (278)
23.55 (< .001)
0.05 (.829)

2.80£0.68
3.51+0.59

2.31+0.84
2.62+0.79

7.88 (.005)
28.98 (.005)
249 (114)

23.991+6.39 28.5919.81

2.05 (152)
14.20 (< .001)
0.09 (.762)

7.74+6.87 578%5.55
15.32+16.44 9.60%6.48

1.35 (.245)
26.96 (< .001)
0.59 (444)

7371713 5411494
13.54+16.21 9.37+5.45

0.90 (:342)
44.47 (< 001)
011 (.742)

19.18+4.88
15.58+3.48

17.22+5.18
13.37+3.54

2.35 (125)
28.27 (< .001)
0.27 (.603)

2.68+0.67
3.33£0.66

2.374+0.84
2.70£0.85

3.20 (.074)
26.18 (<.001)
1.58 (.209)

30.26+£8.78 26.46+8.85

0.92 (337)
14.68 (< .001)
2.08 (.149)

7.8618.25 5.72+4.55
14.11+7.42 10.20+5.69

0.83 (:362)
20.86 (<.001)
0.00 (.980)

7361838 5421391
12.63116.96 9.831+4.51

0.53 (468)
32.53 (<.001)
0.08 (.780)

18.70+4.89 18.4415.15
15.82+3.84 14.36+3.34

0.40 (528)
37.83 (< .001)
1.47 (:225)

2.35+0.83 2.54+0.78
2.86+£1.03 2.94+0.75

0.20 (.657)
27.20 (<.001)
0.53 (465)

35.28+10.37 23.54+5.50

13.48 (< .001)
15.77 (< .001)
0.03 (874)

3.06£2.13 7.88+6.53
7.10+3.84 13.39+£12.41

11.55 (.001)
24.14 (< .001)
1.24 (265)

293+1.59 7.40%6.33
6.27+3.14 12.68+11.64

12.93 (<.001)
37.34 (< .001)
1.08 (297)

20.29+4.78 17.77+4.98
17.24+3.48 13.82+3.07

485 (.028)
35.95 (< .001)
1.66 (.198)

1.85+0.52 2.7410.74
2191084 3.22+0.63

12.60 (< .001)
17.48 (< .001)
0.01 (.920)

37.421+13.73 27.46+17.86
29.8849.99 24.23+7.06

6.09 (014)
16.91 (< .001)
1.39 (239)

4771526  8.10%6.35
9.47+6.88 13.53%13.79

2.21 (137)
2136 (<.001)
0.44 (506)

4671452 745%6.56
8.99+5.57 12.53+13.41

1.77 (184)
33.35 (<.001)
0.4 (505)

19.33+5.19 17.73+4.81
15.63+3.65 14.60+3.32

1.40 (237)
36.48 (< .001)
0.07 (.790)

2.57£0.70
3.36£0.59

2.38+0.89
247+0.83

348 (062)
35.46 (< .001)
20.60 (< .001)

T Generalized estimate equation test.
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