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| Abstract |

PURPOSE: Chronic low back pain is one of the main factors
that affect the quality of life and cause problems of gait and
balance in elderly people. This study investigated the
correlation between the Oswestry disability index (ODI),
Berg balance scale (BBS), and kinematic data measured while
analyzing the gait of elderly people with chronic back pain.
METHODS: A total of 29 subjects participated in this
study. The ODI, BBS, and kinematic data of lower extremities
were measured while walking. All data were analyzed using
Pearson's correlation coefficients and the significance was
measured at .05.

RESULTS: ODI had a significant correlation with 1, 13,
and 14 items of BBS (p <.05), and left hip external rotation
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and right ankle abduction respectively in the stance and swing
phase of gait (p <.01). 13 items of BBS had a significant
correlation with the right ankle abduction in the stance phase
of gait (p <.01). In addition, 14 items of BBS had a significant
correlation with right and left ankle abduction in the stance
and swing phase of gait (p <.01).

CONCLUSION: While attempting to predict chronic low
back pain and balance issues, it may be useful to check the
right ankle abduction in the stance and swing phase of gait. In
the future, it would be helpful if some simple tests could be
designed to assess balance in elderly people with chronic low

back pain.
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Elderly with chronic low back pain
(female, 65~90yrs) (n=36)

« Exclusion (n=7)

T

o - Nervousness (n=1)
- Arthroplasty of knee (n=6)

Participation with agreement (n=29)

L 3

Measurement (n=29)

- Balance: Berg Balance Scale

- Low back pain: Oswestry disability index

- Kinematic data during walking: IMU sensor

T

Statistical Analysis
- Pearson’s correlation coefficient

Fig. 1. A flow chart of the study.

Table 1. Characteristics of Subjects (N =29)
Characteristics Mean £ SD or N
Ages (yrs) 79.97 + 443
Height (cm) 150.14 + 5.54
Body weight (kg) 56.79 + 9.75
BMI (kg/m2) 2431 + 4.03
VAS 5.66 £ 2.29
Experience of back surgery 4
Experience of falling within 1 year 9

BMI : Body Mass Index; VAS: Visual Analog Scale
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Fig. 2. Noraxon Myomotion.

Fig. 3. Attachment of inertial measurement unit (IMU) sensors.

ol 14, B8 274, ok 274, w5l 274
£ 3310 5 m w39 AAstson 22
7} 5 130] 4% Azbo] Fojza, At

2 AT Aol FE5 FAT 4
AZke AT 248 B A 4
e 2 WA MU g2 AT
o] Brgrow Adstel BT,

(NI

é

N

F

lo oo ¥ 4 lT dr oo
ruhl. Mo
.
Fh"

_E.Jg.i'ﬂrlro?‘:%
w

tok

[

o

2 Mo

4 x

rir oz
rEA IE

dr &
oz

32) 552 71 o4 19l 99

Thigh

Calf

Instep of foot:
between big and
index toes

ODI%} BBS, X3 A] 5512 &2 date] JaAs
1518191 a1, SPSS 20.0 version (IBM Corp., Armonk, NY,
USA)Z AHg-8te] 1] o] A2 4x(Pearson’s correlation
coefficient) 2 245t M, FAA FI4E ot
055 dAstgict

1. ODI?t BBSS| Hxtat

ODI= 32.19 + 16887, BBS AA[&E Htd4e= 4737



oy ol 83

LOIo] QAYAED] HOHKIF, H ZE A, HY Al 2245 SHAL S22 | 75

+ 729701911, BBS

241 £ 13274, 14

2. ODI2} BBS2tQ]
ODI= BBS @55 1, 13, 149} f-9J3F AfatA17} 9131

=% 5 14
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O|_|_

2 324 + 687, 132

0] 9]cKTable 2).

a(r = -424, p = .022; r = -386, p = .039; r = -.705,
Table 2. ODI and BBS ltem Average (N = 29)
Parameters Mean £+ SD
ODI (points) 32.19 + 16.88

Total BBS (points) 4737 £ 7.29
BBS1 3.24 £ .68
BBS2 3.68 + .71
BBS3 372 £ .75
BBS4 3.65 £ .66
BBS5 3.62 £ 49
BBS6 379 £ .77
BBS7 341 £ 94
BBS8 331 + .84
BBS9 3.72 £ .64
BBS10 337 + 1.11
BBSI1 3.51 = .87
BBSI12 3.68 + .80
BBS13 241 + 1.32
BBS14 220 £ 1.26

ODI: Oswestry disability index;

BBS : Berg balance scale

Table 3. Correlation between ODI and BBS in Elderly People
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ODI 1
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BBS2 -307 231 1
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Table 4. Kinematic Data during Stance Phase of Gait in
Elderly People with Chronic Back Pain (N = 29)

Table 6. Kinematic Data during the Swing Phase of Gait
in Elderly People with Chronic Back Pain (N = 29)

Parameters Mean + SD Parameters Mean + SD
Lt. hip flexion (°) 30.41 = 10.78 Lt. hip ext. rotation (°) 26.09 £ 9.78
Rt. hip flexion (°) 31.47 £ 845 Rt. hip ext. rotation (°) 25.76 + 891
Lt. hip ext. rotation (°) 31.23 £ 9.26 Lt. ankle abduction (°) 12.13 £ 577
Rt. hip ext. rotation (°) 10.85 + 4.44 Rt. ankle abduction (°) 11.63 + 542
Lt. ankle abduction (°) 12.26 + 5.05
Rt. ankle abduction (°) 12.99 + 5.16 2 Uehdt
ODI2} BBS 1, 13, 14 3= 719] §-013F 2] A2
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Table 5. Correlation between ODI, BBS, and Kinematic Data during the Stance Phase of Gait in Elderly People

ODI BBSI BBS13 BBS14 L-HF L-HER R-HER L-KF R-KF L-AAB R-AAB
ODI 1
BBS1 -424% 1
BBS13 -.386* 278 1
BBS14 - 705%* 514%* S587** 1
L-HF -434* .021 196 510%* 1
R-HF -469% 136 278 .508%* .870%* 1
L-HER - 486** 116 166 161 171 233 1
R-HER -307 -.010 113 136 075 225 720%* 1
L-AAB -295 -.042 193 .504%* 373% A431* 181 338 343 A27* 1
R-AAB -568** 187 AT78** 687F* 448% S13%* 282 301 121 212 795%* 1

ODI: Oswestry Disability Index, VAS: Visual Analog Scale, BBS1: item 1 of Berg Balance Scale, BBS13: item 13 of Berg Balance
Scale, BBS14: item 14 of Berg Balance Scale, L-HF: Left hip flexion, R-HF: Right hip flexion, L-HER: Left hip external rotation,
R-HER: Right hip external rotation, L-KF: Left knee Flexion, R-KF: Right knee Flexion, L-AAB: Left ankle abduction, R-AAB:

Right ankle abduction

* P <05 ** P < .01
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Table 7. Correlation between Oswestry Index, Berg Balance Scale, and Kinematic Data during the Swing Phase of Gait

in Elderly People

ODI BBSI BBSI13 BBS14 L-HER R-HER L-AAB R-AAB
ODI 1
BBS1 - 424* 1
BBS13 -.386* 278 1
BBS14 - 705%* 514 587k 1
L-HER - 491%* .104 130 197 1
R-HER -.246 -.180 .097 152 670%* 1
L-AAB -319 -.093 .108 A28%* 309 S97** 1
R-AAB - 515%* 119 352 658%* .360 AB4x* .806%* 1

ODI: Oswestry Disability Index, VAS: Visual Analog Scale, BBSI: item 1 of Berg Balance Scale, BBS13: item 13 of Berg Balance
Scale, BBS14: item 14 of Berg Balance Scale, L-HER: Left hip external rotation, R-HER: Right hip external rotation, L-AAB:

Left ankle abduction, R-AAB: Right ankle abduction
*P < .05, **P < .01
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