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| Abstract |

PURPOSE: This study examined the effects of wall-squat
with short-foot exercise on pain, dysfunction, and pelvic
alignment in chronic low back pain patients.

METHODS: Thirty outpatients diagnosed with chronic low
back pain and pronated foot were enrolled in this study. The
patients were divided randomly into a wall-squat with
short-foot exercise group (WS; n=15) and a normal wall-squat
exercise group (NW; n = 15). These groups performed their
respective exercises 15 times, for three sets, three times a week
over six weeks. The visual analogue scale (VAS) was used to
measure the subjects’ pain, and the Roland-Morris disability

questionnaire (RMDQ) was used to measure the subjects’
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dysfunction. A navicular drop test (NDT) was used to measure
the subjects’ arch height. To assess the patients’ pelvic
alignment, their lordosis, sacral tilt, lumbar width, sacral width,
ilium length, and ilium width were measured by X-ray imaging.
RESULTS: Both the WS and NW groups exhibited
significant decreases in their VAS and RMDQ scores after
exercise (p < .05). The WS group exhibited significant
increases in their arch height (p <.05). Significant differences
in the VAS, sacral tilt, sacral width, and ilium length were
observed between the WS and NW groups (p <.05).

CONCLUSION: These results suggest that wall-squat
exercise is effective in decreasing the level of pain and
dysfunction in chronic low back pain patients. In addition, the
wall-squat with short-foot exercise is considered more
effective in improving the pelvic alignment than without
short-foot exercise. This can be an effective method for the
non-pharmacological and non-surgical treatment of chronic

low back pain
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Fig. 1. Lateral view(Lt) Anterior to Posterior view (Rt).
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Table 1. General Characteristics of the Subjects (M = SD)
Category WS (n = 15) NW (n = 15) p
Gender (M/F) 5/10 5/10
Age (yr) 39.87 + 6.32 4240 + 6.00 270
Height (cm) 168.14 + 8.35 166.42 + 8.54 582
Weight (kg) 66.56 + 13.45 62.75 £ 1231 426
BMI (kg/m?) 2330 + 2.50 2243 £ 2.17 321

M + SD: Mean + Standard Deviation, WS: Wall-Squat with Short Foot Exercise Group, NW: Normal Wall-squat Group, M/F:

Male/Female

Table 2. Comparison of the VAS (Visual Analogue Scale) and RMDQ (Roland-Morris Disability Questionnaire) between

Pre-post Exercise

N Mean SD t p

Pre 15 5.00 1.07 .

W 15.370 .000
Post 15 1.27 .88

VAS

Pre 15 5.00 1.00 .

WS 15.044 .000
post 15 2.00 1.07
Pre 15 14.80 1.86 .

W 26.071 .000
Post 15 3.87 1.13

RMDQ

Pre 15 14.20 2.18 .

WS 22.998 .000
post 15 2.80 1.78

SD: Standard Deviation, VAS: Visual Analogue Scale, RMDQ: Roland-Morris Disability Questionnaire : ,

Short-foot exercise, NW: Normal Wall-squat

o7} WEbtth RMDQoJIA WS S 41 14.20 +
21894 ZA) % 2.80 + 1782 24| T A5rt @A
stglon, FAFOR Folgt ato|7h YEEI(p <
05), NW-2 14.80 + 1.860] 4] 3.87 + 11382 FA &
M7} o stglon, BAH o g3t 2jol7} Ul
Whp < .05)(Table 2).

WS NW=2] VAST=0F RMDQAE= 7
JeHA| 24 SHOMp < 05), F T 14| Hlael A
VASH4E= ¥ AFE 224 T 259 28 off
gt 2pel7} L2 (p < .05), RMDQgE
= 2710 9oj3k fol glqlthp > .05)(Table 3).
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WS: Wall-squat with

+ 11094 A4 3 693 + 1332 FA] & wfjw o]3}
ol7F Ha shgleH, TAH R o3t Aol 7} Lyt
I(p < .05), NW-L 12.00 £ 1.169]14]12.00 = 1.072
A 5 iOWOV} < shglon, B4 Ko
Folgt 2pol= U Thp > .05)(Table 4).

L A Hl A7} WS-9] Hhufjm o] zto]7}
NW=zo] vla] ZFAastgon, & 27ke] $-90)3t 2jo]7}
21 2ltHp < .05)(Table 5).
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Table 3. Comparison of the VAS (Visual Analogue Scale) and RMDQ (Roland-Morris Disability Questionnaire) between the

WS Group and NW Group

Mean SD t p
NW 2.93 .80 .
VAS 2479 .019
WS 3.73 1.92
NW 10.93 1.62
RMDQ 072 478
WS 114 1.92

SD: Standard Deviation, VAS: Visual Analogue Scale, RMDQ: Roland-Morris Disability Questionnaire ":

Short-foot exercise, NW: Normal Wall-squat

, WS: Wall-squat with

Table 4. Comparison of the NDT (Navicular Drop Test) between Pre-post Exercises

N Mean SD t p

Pre 15 12.07 1.16

NW 564 582
Post 15 12.00 1.07

NDT

Pre 15 12.07 1.10 N

WS 21.717 .000
post 15 6.93 1.33

SD: Standard Deviation, NDT: Navicular ~ Drop Test, '

, WS: Wall-squat with Short-foot exercise, NW: Normal Wall-squat

Table 5. Comparison of the NDT (Navicular Drop Test) between the WS Group and NW Group

N Mean SD t p
NW 15 .07 46 .
NDT (mm) 19.172 .000
WS 15 5.13 92

SD: Standard Deviation, NDT: Navicular Drop Test, *
o7} 2 SHgom], BAR O folet Ko7} Lheht
I(p < .05), NWE2 43.89 + 5.159] 4] 39.66 + 3.412
F4 F slelwl ot 44 hgov, BAoR
Ks2 46 ZFo| 7} YEFSTHp < .05)(Table 6).

TI 7o H|alof| A slefw ohgo]o] HIk=
3t i} 17F L4 ckp > .05)(Table 7).

%9

2) 9w 7] 9(Sacraltilt)

AT A G2 7ol WSS SA A 36.04
+ L6201 A A & 3057 + 1262 54 & 52w b
o7} k4 alsien), BAHCE Selat Hol7} kel
I(p < .05), NW2 35.09 + 1.489] 4] 31.85 + 1.712
X 7)&elo] Z+A slglon, EA RO R

2ol 7} e TtHp < .05)(Table 6).

5
3}
A=Y

folet

, WS: Wall-squat with Short-foot exercise, NW: Normal Wall-squat

£ 7ho) ulaol A JAm 718<le] Msk= WS
o 1 NWa 2 gk shgen), $AMOE )
3 2ol 7} LekiThp < 05)(Table 7).
3) sl2lm o ulLumbar width) %ol
A7 A3 82w Yulzolol A e F4) A
255 £ 147904 =4 &= 123 + 972 =4 & &2
orolz} 7H4 shgoml, BAM R folat 2fols}
UERGI(p < .05), NWZ-L 3.05 + 11391 4] 1.68 + .94
2 24 3 o2 Yo} 24 sglon, B4
g em Hol/k el < 05)Tabe 6.
7ko] wliolA s ulo] Wl =
=] 394 Blat Aol 99ickp > 05\Table 7).
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Table 6. Comparison of the Pelvic Alignments between Pre-post Exercise

N Mean SD t p
Pre 15 43.89 5.15 .
NW 5.704 .000
Post 15 39.66 3.41
Lumbar lordotic
Pre 15 44 47 6.43 .
WS 9.730 .000
post 15 38.85 531
Pre 15 35.09 1.48 .
NW 11.185 .000
Post 15 31.85 1.71
Sacraltilt
Pre 15 36.04 1.62 .
WS 15.910 .000
post 15 30.57 1.26
Pre 15 3.05 1.13 .
NW 7.194 .000
Post 15 1.68 94
Lumbar width
Pre 15 2.55 1.47 .
WS 4.867 .000
post 15 1.23 97
Pre 15 5.49 251 .
NW 6.215 .000
Post 15 3.74 1.92
Sacral width
Pre 15 5.98 3.11 .
WS 6.199 .000
post 15 2.51 1.72
Pre 15 3.48 1.10 .
NW 8.739 .000
Post 15 2.27 98
[lium length
Pre 15 3.92 1.78 .
WS 8.268 .000
post 15 1.32 1.09
Pre 15 6.15 2.48 .
NW 8.609 .000
Post 15 3.17 1.44
Ilium width
Pre 15 6.35 3.11 .
WS 7.298 .000
post 15 2.47 1.99

SD: Standard Deviation,”:, WS: Wall-squat with Short-foot exercise, NW: Normal Wall-squat

4) A w u](Sacral width) 5) dFm Zo|(lium length)z}o]

A A A Huztolol A WS FA A AT A3 g Zo|folo A WS T4 A
598 + 311004 24 3251 + .22 24| T 52w 3.92 + 1780 4] 27 & 132 £ 1.092 27 & Jm
Shwol7h Za stglon, SAH R {25 Apol7t Zol7} 4 gl om, FAH O R FOfgt 2fo| 7} et
UEREI1(p < .05), NWL-2 549 + 2,510 4] 3.74 + 1.92 I (p < .05), NWiL-2 348 + 1100 4] 227 + 98%
2 A & FAw a7k a4 shglon, FAHoR A T JEm Zol7h A shleH, AN E &
IRk Aol 7k YEETHp < .05)(Table 6). OJgh Aol 7k UEHTHp < .05)(Table 6).

T F 7] HlaoflA JAm |u]o] Mok= WS T 2F 7] HlaoflA Jum Zdolo] Wok= WS

o] NW= Bt} A g4 shglon, $A 4o fofet o] NW=t Ht} A g4 shglon, $AH o= fofet
A7k e THp < .05)(Table 7). A7k e THp < .05)(Table 7).
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Table 7. Comparison of the Pelvic Alignment between the WS and NW Group

N Mean SD t p
NW 15 424 2.88
Lumbar lordotic 1.472 152
WS 15 5.62 2.24
NW 15 3.24 1.12 .
Sacraltilt 4.959 .000
WS 15 547 1.33
NW 15 1.37 74
Lumbar width -.159 875
WS 15 1.32 1.05
NW 15 1.76 1.10 .
Sacral width 2.738 011
WS 15 3.48 2.17
NW 15 1.21 53 .
Ilium length 3.857 .001
WS 15 2.67 1.37
NW 15 2.97 1.34
Ilium width 1.426 165
WS 15 3.88 2.06

SD: Standard Deviation, ": WS: Wall-squat with Short-foot exercise, NW: Normal Wall-squat

6) g Uu|(Ilium width)z}o]

A+ A Ygm u|ato]ofl A WSk

A4 A

635 = 311004 22| F 247 + 1998 ZA4] & e
UElZk 74 stgom, BAR R Gofst x|z} Lt
Yal(p < .05), NW2 6.14 + 2489 4] 3.17 + 1442
FA 5 9w ulvh g shelon], BAH0R &
ok #fo]7} LekEthp < 05)Table 6).
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