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Effects of a Stim up Mat Walking Exercise Program on Balance, Gait
Function and Joint Motion Range of the Frail Elderly
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Purpose: This study was performed to evaluate effects of a stim-up matt walking exercise program on balance and
gait of the frail elderly. Methods: A total of 37 elderly people recruited from S city were randomly assigned to the
experimental group (n=22) and control group (n=15). The stim-up matt walking exercise program was offered twice
a week for 8 weeks. Data were analyzed by SPSS 21.0. Results: The dynamic balance ability Timed Up and Go test
of the experimental group was significantly faster than that of the control group (t=21.72, p<.001). The static balance
ability open-eye standing test (t=44.15, p<.001) and close-eye standing test (t=9.01, p=.005) also showed increase
in effects of the experimental group. In the walking ability, gait cycle (t=2.48, p=.018), cadence (t=-2.21, p=.034) and
gait speed (t=-2.78, p=.009), positive effects were on. However, no statistically significant differences were found
in stride length and double support. At the ankle joint range left ankle plantar flexion (t=3.92, p<.001) and left ankle
dorsal flexion (t=4.51, p<.001) were higher in the experimental group than in the control group, and also right ankle
plantar flexion (t=2.79, p=.008) and right ankle dorsal flexion (=2.92, p=.006) increased in the experimental group.
Conclusion: The significance of this study is that the stim-up matt walking exercise program for the frail elderly proves
to be useful for improving balance and walking.
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A
Posttest (n=22)

A
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Control group (NV=30)
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Yy Personal reasons (n=2)

No telephone contact (n=2)

Posttest (n=15)

A
Analyzed (n=15)

Figure 1. Flow diagram.
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Table 1. Stim Up Matt Walking Program
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Contents Program Frequency (set x repetition) Time (min)
Warm up Stretch 10
Main exercise
Strength Squat 2 x 10 15
Hip extension 2 x10
Calf raise 2 x 10
Balance Open eye standing 2 x5 15
Close eye standing 2 x5
One leg standing 2 x5
Walking Walking in place 3 x1 10
Walking back 3 x1
Walking side 3 x1
Cool down Stretch 10
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2) Tl iRt AP AAE 2

AT diza o A A A Y ol Bt 52 A2
53R A 2 A 37 A A 7% 2] Open-eye standing test
2} 138553 2] Double supportof| 4] A3} tj 2] B4
Moz feld Aol g LRtk <05) tfebd, AE2
22 kol 5 Qg Aetol2h a7l o el ek A
Zof| & Z 7+ Ao v x|&= &3t 42 Open-eye stand-
ing test®} B 3853 ] Double support =5 3% 225t
S0l 24349{THTable 3).

Table 2. Homogeneity Test of General Characteristics in Groups

. . Exp. (n=22) Cont. (n=15) .
Characteristics Categories X (p)
M=SD M=£SD
Age (year) 69.3£3.3 69.91+3.3 -0.56 (.583)
Gender Male 1(4.5) 2 (13.3) 0.92 (554 ")
Female 21 (95.5) 13 (86.7)
Type of residence Apartment 12 (54.5) 7 (46.7) 0.22 (.743)
Private house 10 (45.5) 8(53.3.)
Living arrangement Living alone 10 (45.5) 7 (46.7) 0.01 (>.999)
With family 12 (54.5) 8 (53.3)
Walking aids Yes 5(22.7) 7 (46.7) 2.33 (.164)
No 17 (77.3) 8 (53.3)
Fall experience Yes 11 (50.0) 8 (53.3) 0.04 (>.999)
(within 6 months) No 11 (50.0) 7 (46.7)
Experience of falling Yes 9 (40.9) 4(26.7) 0.79 (.491)
prevention education No 13 (59.1) 11 (73.3)
BMI (kg/m”) 242+2.70 24.9£2.60 -0.79 (.433)
Body fat (%) 32.9+5.91 32.6+7.30 0.17 (.867)
WC (cm) 84.316.01 88.5+7.51 -1.91 (.065)

Exp.=experimental group; Cont.=control group; BMI=body mass index; WC=waist circumference; " Fisher's exact test.
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Table 3. Balance Ability, Gait Function and, ROM in Both Ankles Variables in Pretest

Exp. (n=22)

Cont. (n=15)

Variables Categories t p
M=SD M=£SD

Balance ability TUG test (sec) 6.8618.11 413£2.07 -1.53 133
Open-eye standing test (sec) 74.55+9.37 67.80+10.27 2.07 .046
Close-eye standing test (sec) 54.30+22.14 48.95+22.62 -0.79 433

Gait function Stride length (cm) 107.29£13.97 113.81£13.09 -1.40 171
Double support (%) 32.51+5.47 28.24+3.68 2.56 015
Gait cycle (sec) 1.05£0.12 1.03£0.07 0.60 550
Cadence (step/min) 116.324+12.82 116.9417.46 -0.17 870
Gait speed (m/s) 1.08+0.24 1.14+0.15 -0.76 454

ROM of both ankles Lt. ankle PF (°) 16.73+5.40 14.87£5.32 1.04 308
Lt. ankle DF (°) 42.05%+5.20 40.80£7.29 0.61 547
Rt. ankle PF (°) 16.32+4.57 14.13+4.53 1.43 161
Rt. ankle DF (°) 4223+4.93 41.47+7.26 0.38 706

Exp.=experimental group; Cont.=control group; ROM=range of motion; TUG=timed up & go; Lt.=Left; Rt.=right; PF=plantar flexion;

DF=dorsal flexion.

2. 7144%d

1) 7} 1

‘29 Y HE F7es T2IHE T2 Ado] e
Hop H#E5Eol o b;ako Aot gtz 7H4 1 disfiA =,
Ao 52 ¥ Timed Up and Go test 7} 5.97+0.63,
2 7194118 (t=21.72, p <.001) 0.2 A 2o] SHF
o] o A E Qo H, A HF open-eye standing testo]
Ae AEE 83.00+5.58, )2+ 63.93+11.97 (t=-44.15,p <
.001), close-eye standing testo] A= A &< 67.91+10.94, T
24 71.27+10.00 (t=-9.01, p=.005)L.2 A2 A H4F

o] & aAF= 9k, whebA 718 X)X B 9{eh Table 4).

2) 7} 2

‘2E HE A7]eF T2 IHS AT AdETto] =
ool Bl Baseo] o g Alolokeh= 7H 20 A
£, 2352 AA} stride lengthof| A AL 115.641+12.64, T
2 123.62+14.17 (t=-1.76, p=.087), double supportof| 4| A
Ft 29.0143.93, T 24t 27.5943.26 (t=0.01 p=.926)2 F -
ZHe] F-oJ3t Ato| 5 HolA] ghAITE, Gait cycleo] A= Ao
1.02+0.11, o 2520.93£0.11 (t=2.48, p=.018.), Cadenceof 4]
= AT 1184441278, t2E 1302511941 (t=-2.21, p=
.034) Gait speedo| A+ A ¥+t 1.184+0.22, o 2+ 1.39+0.22
(t=-2.78, p=.009) & 7 o= 7+9] 18]35t X}po] 5 H o 7Hd2= A
A = Atk (Table 4).

3) 7} 3

2HY WE 2725 Z2IHE AT Aol of
Zto] vl EWE 7FEE 7 57 Aolot ek 7Hd
30| a4, left ankle plantar flexion ZAMol|lA AEF
19344387, B2 14134416 (t=3.92, p <.001), left ankle
dorsal flexion ZAAA AP 19.641+3.82, TR 13.59+
4.26 (t=4.51 p <.001)Ft}. T3t right ankle plantar flexion 7
ALl A A 45.05+4.87, T 2+ 39.6317.01 (t=2.79, p=.008),
right ankle dorsal flexion o] A= A& 45.68+5.45, o 2+
39.73£6.90 (t=2.92, p=.006)Z T 7] 42|35} 2}o] S H o
714 32 A A = i TH(Table 4).
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Table 4. Comparison of Balance Ability, Gait Function and, ROM in Both Ankles between Two Groups in Posttest

) ) Exp. (n=22) Cont. (n=15)
Variables Categories torF p
M=£SD M=£SD

Balance ability TUG test (sec) 5.97£0.63 7.19£1.18 21.72 <.001
Open-eye standing test " (sec) 83.00£5.58 63.931£11.97 44.15 <.001
Close-eye standing test (sec) 67.91£10.94 71.27+10.00 9.01 .005

Gait function Stride length (cm) 115.64+12.64 123.62+14.17 -1.76 .087
Double supportJr (%) 29.01+3.93 27.591+3.26 0.01 926
Gait cycle (sec) 1.02+0.11 0.93+0.11 2.48 018
Cadence (step/min) 118.44+12.78 130.25+19.41 -2.21 .034
Gait speed (m/s) 1.184+0.22 1.394+0.22 -2.78 .009

ROM of both ankles Lt. ankle PF (°) 19.34+3.87 14.13+4.16 3.92 <.001
Lt. ankle DF (°) 19.64+3.82 13.59+4.26 451 <.001
Rt. ankle PF (°) 45.051+4.87 39.63£7.01 2.79 .008
Rt. ankle DF (°) 45.68+5.45 39.73£6.90 2.92 .006

xp.=experimental group; Cont.=control grou =range of motion; timed u o; Lt.=left; Rt.=right antar flexion;
Exp.=experi Igr p; C I group; ROM=range of TUG=timed up & go; Lt.=left; Rt.=right; PF=pl fl

DF=dorsal flexion;
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Measured by ANCOVA with pre-test score as co-variate.
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