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Abstract

Comparison of Balance and Gait Between Fallers and
Non-Fallers in Elderly
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The purpose of this study was to compare the balance and gait between fallers and
non-fallers in elderly. A brief questionnaire was used to obtain the fall history.
Twenty-seven women subjects were evaluated in this study. Eleven subjects and a
mean age of 845 years (SD=4.6) were designated as the faller group. Sixteen subjects
and a mean age of 80.3 years (SD=5.3) were designated as the non-faller group. The
fall-related factors (mental status, balance, range of motion and muscle strength of
lower extremity, sensation of foot, and cadence, walking velocity, stride length) were
compared between faller group and non-faller group and measured. The results
showed that faller group had significantly less range of motion of the hip flexion and
knee extension, and strength of the knee extensor and ankle dorsiflexor and plantar
flexor than non-faller group. The scores of the Functional reach test and One leg
standing were significantly less in faller group than in non-faller group. Faller group
showed less walking velocity and stride length compared to non-faller group.
However, there was no significant difference in cadence during comfortable waking
and fast walking between two groups. There were no significant differences in
pressure, position sensory between two groups. These results suggest that exercise
for improving the flexibility, muscle strength of the lower extremity and balance may be
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useful strategies to prevent fall in elderly. Further studies are needed to identify
which specific factors are related to fall in the elderly population.

Key Words: Elderly; Fall, Balance; Gait.
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Table 1. Descriptive characteristics of the subjects

Faller (n=11)

Non-faller (n=16)

Characteristics t-value
Mean+SD Mean+SD
Age (yr) 84.5+4.6 80.3+5.3 2.18%
Height (cm) 142.0£7.8 144.2+4.8 -.94
Weight (kg) 50.1+6.4 50.6+7.2 -.17
*p .05
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Table 2. Comparison of balance ability between fallers and non-fallers

Faller(n=11)

Non-faller(n=16)

Balance test t-value
Mean=SD Mean+SD

Berg Balance test (score) 35.9+54 50.5%3.0 —8.93x

Functional reach test (cm) 155+7.3 21.9+5.1 -2.69%*

One leg standing test (sec) 3+5 4.3+5.7 -2 .35%

*p (.05 *xp <01
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Table 3. Comparison the range of motion between fallers and non-fallers (degree)
Faller (n=11) Non-faller (n=16)
Joint t-value
Mean=SD Mean=SD
i flexd Left 113.2+135 121.8+14.8 -153
b Hexion Right 110.7+16.0 124.7+14.8 9,33+
Hi extens Left 55+8.6 95+77 -125
b extension Right 6.8+7.1 102452 142
Hio abduction Left 921759 23.0+8.8 - 42
P Right 20.4+7.1 228+75 - 85
Hin adductio Left 15.0£4.8 16.645.9 - 76
1 adduction Right 14.6+4.1 18.345.7 -1.80
Knce flexi Left 130.4+20.2 141.3+11.4 ~181
nee texion Right 126.9+185 140.6+15.0 212
- o Left -18+4.1 ~2.1+5.0 13
nee extension Right 2565 16435 - 51
_ Left 139465 18.07.9 -1.42
Ankle dorsiflexion Right 159486 17.1489 - 35
. Left 34.2+18.1 36.5+14.7 - 37
Ankle plantar flexion — po 30.9+17.1 351126 - 74
xp .05
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Table 4. Comparison the muscle strength between fallers and non-fallers (kg)

Faller (n=11)

Non-faller (n=16)

Muscle t—value
Mean+SD Mean=SD

i 11 Left 3.4+3.4 40+2.6 - 57
b Hexor Right 3.0+3.3 40426 - 87
Hib extensor Left 614 4£11 43
b exte Right 8+16 A4%11 77
. Left 42438 49+34 48
Hip abductor Right 42437 43427 05
. Left 35+35 3523 00
Hip adductor Right 38434 41431 30
e Left 2319 2.9+3.0 61
nee Lexor Right 26420 32430 - 59
< . Left 36428 6.6£25 -3.02%

fee extensor Right 39425 6.6+3.4 0. 2k

. Left 29+2.4 6.1+3.2 -9.76%
Ankde dorsiflexor Right 3.042.7 54439 174
Left 56427 101453 9,58+

Ankde plantar flexor P, 5325 95458 ~9.30sx

#p <01 #xp <.05

Table 5. Comparison the pressure sensation of foot between fallers and non-fallers (%)

Sit Faller (n=11) Non-faller (n=16) X
ite
Lt Rt Lt Rt Lt Rt

3.22-3.61 oc .0 oc .0 oC .0 2(12.5) 2.57 8.43
2nd MTP 3.84-4.31 8(72.7) 9(81.8) 9(56.3) 7(43.8)

4.56- 3(27.3) 2(18.2) 7(43.7) 7(43.7)

3.22-3.61 1( 9.1 0oc .0 2(12.5) 4(25.0) 4.68 10.09
Calcaneous  3.84-4.31 8(72.7) 9(81.7)  11(68.8) 9(56.3)

4.56- 2(18.2) 2(18.2) 3(18.7) 3(18.7)

Table 6. Comparison the error angle of ankle joint between fallers and non-fallers (degree)

Faller (n=11)

Non-faller (n=16)

Side t-value
Error angle Error angle
Left 3.8+3.8 5.6+5.2 -.96
Right 5.5%6.1 3.4+45 1.17
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Table 7. Comparison the cadence between fallers and non-fallers (steps/min)
Faller (n=11) Non-faller (n=16)
Speed t-value
Mean+SD Mean+SD
Comfortable Walking 107.6£15.4 107.0+13.2 A1
Fast Walking 143.2+16.5 136.1£19.5 98

Table 8. Comparison walking velocity and stride length between fallers and non-fallers

Faller(n=11) Non-faller(n=16)
Gait parameters t-value
Mean+SD Mean+SD
Velocity (m/sec) A40+.12 62+.15 -3.96x
Stride length (cm) 7417 1.16£.25 -4.89x
xp (.01
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2g
Score Norms
THE ANNOTATED MINI MENTAL STATE EXAMINATION
MEDIAN SCORE BY AGE AND EDUCATION LEVEL
EDUCATION IN YEARS
Age in Years 0-4 5-8 9-12 >12 0-12
18-24 23 28 29 30 29
25-29 25 27 29 30 29
30-34 26 26 29 30 29
35-39 24 27 29 30 29
40-44 23 27 29 30 29
45-49 23 27 29 30 29
50-54 22 27 29 30 29
55-59 22 27 29 29 29
60-64 22 27 28 29 28
65-69 22 27 28 29 28
70-74 21 26 28 29 27
75-79 21 26 27 28 26
80-84 19 25 26 28 25
>85 20 24 26 28 25
18-90 22 26 29 29 29
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32 2
Semmes—Weinstein Monofilament
Sensory Testing Results
Date: Patient:
Comments Filament Interpretation
Normal for the upper ext.|1.65 - 2.83 (Green) Normal

Normal for the foot
ormat for the 100 322 - 3.61 (Blue) Diminished Light Touch
(plantar)

3.84 - 4.31 (Purple) Diminished Protective Sensation

4,56 (Red) Loss of Protective Sensation

6.65 (Red) Deep Pressure Sensation

(Red Lined) | Testd with No Response
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