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Effects of Functional Gait Exercise on Balance Ability and Gait Ability in Female
Elderly with Chronic Arthritis

Jeong-Min Park!, Sang Ki Lee?
'Department of Physical Education, Chungnam University, Daejeon; *Department of Sport Science, Chungnam University, Daejeon, Korea

PURPOSE: This study aimed to provide fundamental data contributing to balance ability and gait ability in elderly with chronic arthri-
tis by functional gait exercise on balance ability and gait ability.

METHODS: Twenty voluntary subjects (10 exercise, 10 non-exercise) with an understanding toward the aims of this study were selected
and their balance ability and gait ability, before and after the functional gait exercise, were measured.

RESULTS: As for the balance ability, there were significant differences between pre- and post-values in the exercise group after com-
pleting the functional gait exercise program. Meanwhile, in the aspect of comparisons between post-values in both groups, there were
significant improvements in up (U), down (D), right (R), left (L) rate of the exercise group. As for the gait ability, there were significant
differences between pre- and post-values in the exercise group after completing the functional gait exercise program. In the aspect of
comparisons between post-values in both groups, there were significant improvements in only the exercise group.

CONCLUSIONS: The study results indicate that the functional gait exercise program is effective in improving the balance ability and
gait ability of elderly with chronic arthritis.
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Table 1. Demographic data of Elderly with Chronic Arthritis

Items Age (yr) Height (cm) Weight (kg) BMI (kg/m?) Body Fat (%)
Exercise group (n=10) 68.38+3.12 158.62+4.62 64.67£5.33 27.28+2.04 34.67+1.36
Non-Exercise Group (n=10) 67.89+2.62 159.74+£4.24 63.28+6.02 27.04%2.12 34.24+1.28
p .362 622 838 284 302

All data represent means + standard deviation.

Table 2. Functional Gait Exercise Program

Stage Exercise Program 1-4 Week 5-8 Week 9-12 Week Motion
9 9 (reps/set/pad level) (reps/set/pad level) (reps/set/pad level) Frequency

Warm-up (10 min) Stretching

Work-out (40 min) Functional gait exercise kit walking 10/3/3 10/3/5 10/3/10 RPE
Functional gait exercise mat walking 30/3 30/5 50/3 8-10
Functional gait exercise mat squat 10/3 10/3 10/3

Cool-down (10 min) Stretching

2. 2% mzay Apofstol SIEAEY AP S FHEE AHshlck A Vg

1) 7IsM RS =2 Table 29} Zro] FLAIE}SIC)

Ao AR 7154 HaleE T2 O ok ZEAAE

st A AR 2 oot ST Bk s A Bn W e 3, SXAE U uy

Qg wHdAgke 2 Q1% YF YA 9] 7|5 AetE oigshr] 918 1) #&&2 ZAKBalance ability test)

NE T2 3o & 7)1=A] B3 Zl(Functional Gait Exercise kit; =g AA=E P A HEES 0] 83 H8 58 HAAIHO 2

o =
3] 2017-0083866, SH el -5 2 eH4A) S o] 83k A28 &5  Humac Norm Balance System (Computer Sports Medicine, Inc., Boston,
H 5:9] shupoltt 7154 K 715 o] 83t 7|54 Ha52> 4 USA)9] Center of Pressure S W7} Weigst Bearing S5 0.2 13
o BHAZS T oo M UEAT olo] BATHSE  5elS SAsleirk AAIA 7)o oFek el W AIAAREe] 24
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Ao 2 ujdE]o] ARFA, 3714 WMol thet RS HshE Ao
o 717 AdRE B3 A A@A} Rkl ofgt FetE
FEEE 51, o5 FHE A AEHo]X AlolEof oste] A
FEIE A =, =0 AR, 37H do] tiek R GAL-
TRite GOLD Version 3.2 (CIR system Inc., USA, 2007) AL EgJo]2
He)2 sk B ATe) waie FAR: HHAS e Al
A 3 ke ARG T AL oo} 7 Hekdl waY S
2 RS shgon, AN s]8ahe] S Ao ket pokal A A}
BIHEE Sioik AFAAARE AR AL e 240 R 24 5
o, & 395 54t Halghe AHESITh

2 Ao " EA-L HIYLEE (velocity), H-454=(cadence) 52 Al
7+ H3) EAJ3} WA (step length), &5 A (stride length), B8] 2] A]
S-(single limb support percentage), %512] | A]-E&(double limb support
percentage)©] 5714} K3 5442 sto] A0 BagsE 4
Akl Z7 A} AR = r=900] 3L HRFSH B £ o] RE B 24
W FEATICO)= 96 oFdoleH21).

4, X2 X2|9H
E A719] R A 2]= SPSS 20.0 (Window statistical package)S o8

Table 3. Change of balance ability (M+SD)

sto] 40 wE Aao] BT 0 LEWAS AE T, U ) 4
A, %9 o AL t-e-HE S (Paired ttest) S HASFA O,
1 B0 B5S 9 AL AR AL T o)y B
EURE + 45 (Independent sample t-test) S AA|SFATE ESH A E
T o AL 2zke) dlole] ghe] AP AFF AL
QASIE AEIo] i 2k 2 ANEIRon], §ol4 2 pe 05
2 s

At At

PV HHEE 22 IS 48T F 290 WeHs Table 33}
2t 7154 BAE B2 A5 L 2] vl et
ALo]| A @ﬁﬂ-ﬁé%ﬁf“% EG 5914 Up (p<.000), Down (p<.000),
Left (p<.000), Right (p<.000)°]l4] SA| 2|22 o] gt 2to] 7} Liebste.

™, NEG 552 27t % 52 9] 2e HQloflA $AAC. 2 frofgt 2}
O7F A b3kt 3L 715 B es =IO A5 I 7F
zpol o] APAAN A= FA A CZ o3t Zfo] 7} LEhbA] gFjke.
L, AR Aol A= Up (p<.000), Down (p<.000), Left (p<.000), Right

[tems Groups pre post t*
Static Balance Up EG (n=10) -2.82+0.82 -1.92+0.71 4324
NEG (n=10) -2.96+0.98 -2.68+0.86 -626
t** 203 3.8821t
Down EG (n=10) -1.78+0.87 -1.02+0.84 -3.882""
NEG (n=10) -1.74£0.68 -1.64+0.66 -362
t** -206 3372
Left EG (n=10) -2.94+0.98 -2.06+0.74 46821
NEG (n=10) -3.03£1.59 -2.97+0.86 -312
il 321 4606
Right EG (n=10) -2.06+0.68 -1.38+£0.82 -3.668'"
NEG (n=10) -2.17+£0.79 2.13+£0.66 -216
t** 421 4366
Dynamic Balance Up EG (n=10) -8.26+3.86 -6.98+2.88 -6.664"""
NEG (n=10) -8.64+2.92 -8.98+3.22 .886
il 902 20224l
Down EG (n=10) -6.88+1.92 -6.02+1.64 4682111
NEG (n=10) -6.78+1.78 -6.64+1.26 -482
il -386 3.682"
Left EG (n=10) -8.06+2.28 -6.96+1.94 -6.1021"
NEG (n=10) -7.98+1.82 -8.02+£2.06 216
t** -348 5.906'"
Right EG (n=10) -8.66+1.98 -7.36%+1.88 -8.228'"
NEG (n=10) -8.37x1.72 -8.18£1.96 -624
t** -621 -5.3106'"

EG/Exercise group, NEG/Non Exercise group.

*Paired t-test between pre- and post-values in a group; **Independent sample t-test’ results between pre- and post-values in both groups; "p <.05,

p<.01,and p<.001, respectively.
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714 B 1209 A F 15 $ATYS AL G 15
o4 Up (p<.000), Down (p <.000), Left (p<.000), Right (p <.000)0]| 4] H AL 7154 H3Y 712 0] 831 7|54 Hes T2 o]
FAH R fola Ao} Ehon, NEG 15 3da@ksde]  wRas o4 o) 385 Basee] uas dae
S IOl BARO R S0 Zpol} Lhehb) Skt Rk 71wl EAjste] 1e10] S AE ol 1 IR FAo) BHL
4 B 209 AL 0F 1 Aolo] AAAINE BAK  Fi A ol ofeidh B o] uA) AaE A S Er
©2 gofgt 2ol7} LRI koLt ALEHAISIARE Up (p<000),  Th33} 720] 2=elakiia} g
Down (p< 000), Left (p<.000), Right (p< 000)01 4 SAH0 2 Golgt w2 glat ol WSS 222 A% U A5 482
Aoz} vtk farstel Aol AE AR A 9 AAAS] 7)Aol E 2
O] Qlek :Vd & AlFY ol Qlthel 9] Aglgt e =
2. Hgs210| s} QI 283 229 Hlabr} 79910 2 wEo] 7159 Aststel
714 BT T2 9] whE RS eo] WSS Tableao} 2 AVIEHET b S Ul R Q13 T 8eko] gt e H 2
o 714 B 2 0Y AF 15 Baseel B Aol Aol 715 AshE ulete] wle] AAERE o] AR a1 gtk
A EG T8-S BHLE(p<.000), H2(p<.000), B Left  [522]. 104 22 AB) 714 B3t A8 prclo s 7 ) o
(p<.000), Right (p<.003), Z232] Left (p<.000), Right (p<.000)0] & 2240] vl o} W o] ulo] of3t A%} 7274 Wsls Futel
= oA A O 2 {7 A7 PO NEG TI5-2 B3 1§55 fildhe 202 Ao qlon], #ao| 7HEHeE e
520] WE wiglo) 4 AR FOIRt ol LhEhA GIIThE A1A Aol AshS ol ARl 7)ol 4L ush Witoltt
ek 716 HaEE 2O A5 OF 7 Aol ARdFAN A= [7.23] o]EfR BEY S ASE 7MY & FREEAA 7 B
Haee o] s HeloA FAIA S 2 Ko7k Apol7F UEUA] ¢hgt o] UEfUaL Qlom, Kol off F-E e o] okalet ]
OLp AR AR A= HAYLIE(p<.000), E4552(p<.000), 232 Left A FK25S FEAA AA7 Y BB} Ha7 52 &
(p< 000}, Right (p< 034), Z8732] Left (p< 000), Right (p< 000)2] B F5-& §4ralo] 1ol 50| Upabo] 931< Zol= glolo] £]71 9Jri(s)
= HlofA] EAIR e 2 {23t Aol 7} el ole} o], AP O = QI T 7|5 AA7 15 Ash= AlAER
& garstol 1eolo] AAMEO] WE 4SS AL, A
# 3 5H] AsHE ko] Halr]5o] EQHHRE FEE Helar ¢l
Table 4. Change of gait ability (M+SD)
Items Groups pre post t*
velocity (cm/s) EG (n=10) 3264+£14.22 42.82+13.42 34647
NEG (n=10) 32.28+12.36 3444+12.68 482
t** -322 -3.2821t
cadence (steps/min) EG(n=10) 66.64+16.34 78.98+18.66 3.966'"
NEG (n=10) 68.94+18.82 70.58+17.88 412
t** 1.092 -3.884"""
step length (cm) Left EG(n=10) 26.86+6.12 32.24+6.06 3.0841"
NEG (n=10) 25.36+6.24 26.96+4.28 332
¥ -828 -3.1621"
Right EG (n=10) 24.28+6.08 28.28+6.12 2,606
NEG (n=10) 23.34+4.26 24.16£6.04 468
t** -712 -2.8221
stride length (cm) Left EG(n=10) 4482+ 884 54.68+10.88 3.824'
NEG (n=10) 4298+ 13.04 44.04+14.02 622
t** -464 -4,008'"
Right EG (n=10) 43.88+ 8.86 53.64+10.28 3.802"""
NEG (n=10) 44.66+9.26 43.36+8.84 302
t** 382 -4.102"

EG/Exercise group, NEG/Non Exercise group.

*Paired t-test between pre- and post-values in a group; **Independent sample t-test’ results between pre- and post-values in both groups; "p <.05,

p<.01,and p<.001, respectively.
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