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Effect of the Fall Prevention Program(FPP) on gait, balance
and muscle strength in elderly women at a nursing home

Jeon, Mi-Yang* and Choe, Myoung-Aes*

Purpose : To determine the effect of the Fall Prevention Program(FPP) on gait, balance
and muscle strength of elderly women at a nursing home.

Methode : The subjects of this study consisted of 38 elderly women between the ages of
70 to 89 years living at a nursing home located in Seoul. Each of the experimental group
and control group was composed of 19 subjects. The subjects in experimental group have
participated in FPP for the 8 weeks which consisted of exercise, education and foot care.
They started to exercise for 40 nmmtes per session, 3 sessions a week during the 1st week
at 40% of age adjusted maximum heart rate. From the 2nd week to the 4th week, they
increased the duration of exercise to 50 minutés per session and the intensity to 60% of
age-adjusted maximum heart rate. They participated in 50 minutes at 60% of age—adjusted
maximum heart rate from the 5th week to the 8th week. Each exercise session consisted of
10 minutes of warming-up exercise, 30 minutes of conditioning exercise and 10 minutes of
cooling-down exercise. They participated in education for 20 minutes per week from the lst
week to the 4th week. Then they participated in a 30-minute foot care program per week
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from the 5th week to the 8th week. Gait, balance and muscle strength for each subject were
measured before and after FPP. Gait was evaluated by step length, step width, gait speed
and walking distance. Balance was measured by the duration of standing on one leg with
their eyes closed and open each, and a get-up and go test. Grip strength was measured by
hand dynamometer. Hip extensor and flexor strength, knee extensor and flexor strength and
ankle plantarflexor and dorsiflexor strength were measured by manual muslce tester. Data
was analyzed using SPSS from Windows. t-test and Chi square test were utilized as a
homogeneity test. Repeated measure ANOVA was used to test the effect of FPP.

Result : 1) Step width significantly decreased, and step length, gait speed and walking
distance significantly increased in the experimental group compared with the control group
after FPP(p<.005). 2) There was no significant change in standing time on one leg with
their eyes closed after FPP. The standing time on one leg with their eyes open and the time
of “get-up and go” significantly decreased in the experimental group compared with the
control group after FPP(p<.005). 3) Muscle strength-grip strength, hip extensor and flexor
strength, knee extensor and flexor strength and ankle plantarflexor and dorsiflexor
strength-significantly increased in the experimental group compared with the control group
after FPP(p<.005). 4) There was no significant difference of frequency of fall between the
experimental group and control group during the period of FPP.

Conclusion : These results suggest that FPP can increase gait, balance and muscle
strength of elderly women at a nursing home.
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Table 1. Homogeneity test of general characteristics between groups

Experimental Control
, ou Tou
Variables (gnx':lg% (g11=1£§)) t or x? P
N(©%6) N(%)
Age 70 ~ 719 15(78.9) 11(57.9)
(year) Over 80 4(21.1) 8(42.1)
Mean£SD 7679347 7858 +351 -1.578 123
Duration of 4 14(736) 13(68.4)
stay 5~ 10 4(21.1) 4(21.13
(year) Over 11 10 5.3) 2(10.5)
Mean*SD 4171352 5191455 -0.736 467
Education No formal 15(789) 17(895)
Primary 4(21.1) 2(10.5) 792 660
Disease Yes 18(%4.7) 15(78.9)
No 1(53) 4(21.1) 2013 340
Medication Yes 17(89.5) 14(73.7)
No 2(10.5) 5(26.3) 1.576 A0
Table 2. Homogeneity test of the outcome variables between groups
Experimental Control
. group group
Variables (n=19) (n=19) t p
Mean=SD Mean*SD
Gait
Step Length(cm) 20.64+3.17 3162477 -1.502 142
Step Width(cm) 392+1.04 347+178 947 350
Gait speed(m/min) 28.39+9.50 263511164 591 558
Gait distance(m) 141.08+49.29 131.60+58.14 542 .166
Balance(sec)
Static balance
Eyes closed 1.68£1.00 1.89%2.13 -390 699
Eyes open 1006+11.04 78041183 579 566
Dynamic balance
Get-up and go 12.21£2.32 12261318 -058 A
Muclse Strength(kg)
Grip strength 14472507 12.96+343 1.072 291
Leg strength
Hip extensor 447%2.09 501%215 =773 444
flexor 5441215 6471220 -1474 149
Knee extensor 441158 4.20%1.46 417 679
flexor 505%1.16 485+1.38 417 641
Ankle plantarflexor 3.20x147 324%¥153 -.086 932
dorsiflexor 3.02£1.48 2.72+1.00 734 468
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Zo] 60(*1DERE FAasld s A7
o A3Ago feld o7t YN Hp=.001).

AP 8 78 AT 4F Ad 1221(%
232)%0A A48 Fo 108417422 F4%
o, e ¥4 ¥ A 4% A4 1226
(£3.18)2&00A4 4¥ Fo 1384(L296)%= %7}
o] A g Zelrt AN LT (p=.044),
Add SHAIY 5L Rl o)zt
21 L eHp=.000)(Table 4).



Table 3. Comparison of gait between the experimental and control groups

Experimatal Control
TOU| TOU|
Variables (gnzlgp) (gn=1;)) F D
Mean*SD Mean+SD
Step length pre-test 2064£3.17 3162+477  Group .096 758
(cm) post-test 32.27x14.24 29514452  Time .289 5H4
Group*Time 23962 000+
Step width pre-test 362+1.04 347178 Group 2.151 151
(cm) post-test 274+1.13 4581225 Time 026 874
Group*Time 24551 000#
Gait speed pre-test 28.39+9.50 26351164  Group 3.862 057
(m/min) post-test 32.96%9.12 229311034 Time 218 643
Group*Time 10.480 .003+*
Gait distance  pre-test 141.08+4929 131.60%x5314 Group 364 064
(m) post-test 1632414501 113875065 Time 136 715
Group*Time 11.017 0024
** p<.005
Table 4. Comparison of balance between the experimental and control groups
Experimental Control
TOU| Tou
Variables (gn= 15) (gn._. lgp) F P
Mean = SD Mean £SD
Static Balance(sec)
Eyes closed pre-test 1.68%1.00 1.89%2.13 Group 018 894
post-test 1.79%£1.23 95%1.35 Time 2542 120
Group*Time 2933 095
Eyes open pre-test 10.05*+11.04 789%11.83 Group 2.002 166
post-test 14.47%13.74 6.00£10.18 Time 2833 131
Group*Time 14531 001 %=
Dynamic balance(sec)
Get-up and go pre-test 12211232 1226£3.18 Group 4361 044#
post-test 10.84*+1.74 1384+296 Time 121 730
Group*Time 23.758 000
* p<.05, xxp<.005
4, MEZ2T =22 SHAIZ|0 A A Fol 173U(:502)kgo 2 F7Heiow,
2 2240 Hjm el 9e Ay Hel 12.96(£343)kgelA
A¥ Fol 1210(£3.72kgo 2 79 W37t QI
Aol oy AY Hol 1447(E500kgell o A8 F Akl fo3 Aozt o}
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(P=020), EAAN7IE2 F4% o7t Ao
(p=006), Hetz} FAHA7lo) A3 380 9o 4
H2Y gz2ToA Alvld wet GFe] fFo4% A
°]& YehA A tHp=.000).

AYTe qERE AHTY 28 4y Ao
441(22000kgoN A AY Fo] 552(+208)kgl2
Z7lstg.en, dEEe 48 A 501(£215ke
o A¥ Fof 360(+1.14kgo 2 23 Fo
3 &7l 4EFEC] 3o APEH dET

g A7loh wE diEdd AAd2e 29 ¥z}
Fo 3 2olE YEll A tH(p=.000).

A9 dEAE 2229 28 4y A
544(+£215kgN X AE Foll 6.16(+19%6)kgo2
Z7tslgon, 2T A4F Ad 647(£2.20)kg
oA AY Fo 445(1.13)kgo.2 ZAdled ks
2N ARl ol AEETH dETY
A7lel W g digad 2329 28ul 49
@ Aolg el ith(p=.001).

Table 5. Comparison of muscle strength between the experimental and control group

Experimental  Control
group group
Variables (n=19) (n=19) F p
MeantSD  Mean+SD
Grip strength pre-test 1447+507 1296%£343  Group 595  .020+
kg) post-test 17312502  1210%£372 Time 8384 006+
Group*Time 29.361 000%x*
Leg strength(kg)
Hip extensor pre-test 4474209  501%215  Group 1555 220
post-test 552+2.08 360*1.14  Time 431 516
Group*Time 20.257 000%x
Hip flexor pre-test 5441215 647+220  Group 407 528
post-test 6.16+1.96 445*1.13  Time 2955  .0H
Group*Time 13.567 001 %+
Knee extensor pre-test 441+158 420*146  Group 5794 021#
post-test 506+1.24 3508  Time 017 8%
Group*Time 9.268 004%x%
Knee flexor pre-test 505x1.16 485+1.38  Group 3.561 067
post-test 626145 47411838  Time 10536 003%x*
Group*Time 15.196 000
Ankle plantarflexor pre-test 320147 324+153 Group 5.482 000
post-test 5121198 306%£1.34 Time 8885  .005+
Group*Time 13.068 001 #=
) pre-test 302%x148 272100  Group 5.066 031*
Avle dorsiflexor et 408%125 276100 Time 14608  Q0L+*
Group*Time 12.716 001+
* p<05, *xp<005
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Table 6. Comparison of frequency of fall between the experimental and control groups

Experimental Control
Varizble (0o19 (n-19) F b
N(%) N(%)
Frequency of fall  Pre-test 3(15.8) 2(10.5) Group 080 778
post-test  2(10.5) 4(21.0) Time 141 710
Group*Time 1.266 .268

AT FEAE AAZY 2HL 4F A4
441(£158)kgollX AY Fol| 506(£1.24)kgo 2
Z71tg o, dExee 4y Ad 420(+1.46)kg
ol AY Fo 350(+8kgoE Tidd I
ol {7 Apelrt AR (p=02D), JaH A
A7l FEago]l glo] AEdd dEzFY Al
o W FE#HA /ﬂ?ﬂ—}el o8l fo% A
o] & YERATHp=.004

APTe] FEHH %*34 o2 Ag Ao
505(+1.16)kgol A A Fo 626(£1.45kgo &
7t oy, dEEe AE Aol 4.85(+1.38)kg
oA Ay Fol 474£1.R)kgez 72 W3}
ol ZAAZER {7 Aolrt YAL(p=.003
HEFd SAAT N Fs Lol glo] Agza o
Z79 A7l e FEad A2y st
7t e’ Aol & YER A tHp=.000).

AT $ETE AATY 2HE 47 A9
320(£14Nkgoll A Y Fof 512(£198kgo 2
Z7telgled, th2Fe A4y Aol 3.24(£153)kg
oA Ay Fo 3.06(x13kge 2 7o) Wi}
ol HY fFed zelrh AR I(p=021), &
AAZIEE T z2o]7t YA o (p=.005), J&
3 ZHA 7] FEREo] o] AYEH YT
9 Al7lel e FEFH AT 28 w3t
Frol gk 2ol & LFER ATH(p=.001).

AgFo) HERY 3479 2
302(£148)kgoll X HE o] 408(t1.25kgl =
F7hrd e, xEe 4% A 272(£1.00kg
A AY Fol 276(1.000kgeE 79 BI:&}7}
Rl JAezhel] fFel@ xhol7h AAL(p=.031),

=
—
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