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| Abstract |

Purpose: This study aimed to compare changes in abdominal muscle thickness in different standing postures with a handheld
load between subjects with and without chronic low back pain (CLBP).

Methods: Twenty subjects with CLBP and 20 controls participated in this study. Ultrasound imaging was used to assess the
changes in the thickness of the transverse abdominis (TrA), internal oblique (I0), and external oblique (EO) muscles. Muscle
thickness in three different standing postures (standing at rest, standing with loads, standing with lifting loads) was compared
with the muscle thickness at rest in the supine position and was expressed as a percentage of change in the thickness of the muscle.
Results: While standing with loads, the change in IO muscle thickness in the CLBP patients increased more significantly than
in the pain-free controls (p < 0.05). The standing with lifting loads posture showed a significant increase in the change in thickness
of the TrA compared with the standing with loads posture (p <0.05). In addition, the standing with lifting loads posture showed
a significant decrease in the change in the thickness of the EO when compared with the standing with loads posture (p < 0.05).
Conclusion: The automatic activity of the IO muscle in subjects with CLBP increased more than that of the pain-free
controls in the standing with loads posture. These findings suggest that IO muscle function may be altered in those
with CLBP while standing with loads. Additionally, TrA the activation level was found to be associated with increased

postural demand caused by an elevated center of mass.
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Table 1. General characteristics of the subjects

Characteristics With LBP* (n=20) Without LBP (n=20) t p
Age (year) 21.05+£2.26" 21.00+1.49 0.08 0.94
Height (cm) 169.45+10.56 167.70+9.40 0.55 0.58
Weight (kg) 67.85+16.60 64.80+£11.62 0.67 0.51
Body mass index 23.31£3.58 22.9542.99 0.34 0.73
Sex (male/female) 8/12 8/12

3.15+1.98(1 ~6%)
27.25+28.97(3 ~96)
34.78+6.96(26.67~53.33)

Pain intensity (VAS®)
Duration of pain (month)
ODI° (%)

*Low back pain, "mean+SD, ‘visual analog scale,

A

oo

n

- o
E =T

=0

I
0z
o

EH
=

w2 ag0) B8 243h7] 95 B modee] T4
g Ay 281} A8|(UGEO H60, Samsung Medison
CO., LTD, Korea)E AH&-3}3TE 250 FA-S 13

297 SIS AMglo] Wsl, of Bixe] 2

o] 80mn ©] ¢y, Fukg= 1~7Hz o] Qlth SHAA]
<FAE F74s] Sl 1’41“1& RE8 &9 9=
16 A4l (hook-lying position)oll 4 &3 F44x}o]
AAE 12HA 2w}l oJum S A(iliac crest) AFO]
o] oFA &M (anterior axillary line)& whe} 7122 ¢
2| A| ZITHArab et al., 2018). o] W] zL2u} EFA%}9]
% EREO) AT Fo| GHNOE BT F 2
o5} AS vl The BARS Bk A A A
gl S31 S o r WM Ao SHT tf=
9 AAsh Te] 93k 2EH HeAnE, g

A OA SATe T FAIBE A AL 71207 ofytu
ol53te] & AAl A Eelgh ogxc}ﬂr Z o3l 9Ja}
& Ak E3F -2 A4} B
+ d }% %i ZAARRS] ALA|
Hote 5

RoH =
]
us
)
1=

pacs
2
P
o
KL
of
O>"
l‘°" ﬂ.llO
4

¢ range, “Oswestry disability index.

Tgof wE 2FAL Wk Xa3slr] 9leiA]
oj¢tE U O 251 S A& ol
93, £ 327 WAHA 102 S-A]steta 2|48t
S #S Y 4 332 AP o 289h AR A%
A7l & A48}t Teyhen et al., 2007). AARR} 712
274 2olE Fasksl] flsf Fdgt AR At
SHRlaL, RIS FAY] eAE F017] flsf A%t
& H[RAIS HRA SA5%, 8532 850
UeF Ee 850 o ATE Hxox S45ic

U A LFAE 5] Hell, 25T 9

Aol A vj7F2 2] 27 F-2)(muscle-tendon junction)
of g% mA oA 2em Hofxl ko) HiZk= L, v
Y, vl 2518 S o] Wl 2=
u} FdolA Hole Zh 59 el S Al ko
vhes ANE 20t i, 283 A3 9l
w28 A3 4 280 TAE St 25
L e A 331 ST T BRS A8l

o}t FAA] TR 2 AN ST LEAE
ARl ZF AAe] & FA tﬂ%a Ishida$}
Watanabe (2013)2] &17to] e}, [(5:5:A] 57 - 7

AA A = FAA A < 10082 S5k

A A 4KZE A BT, ST,
SO AT EL ) =B AU 85

N
oN

p



418 | PNF and Movement Vol. 18, No. 3

Fig. 1. Standing at rest
posture.
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Fig. 3. Standing with lifting
loads posture.
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Table 2. Comparing the thickness of abdominal muscles during the supine position between subjects with and without

low back pain

Muscles (mm) With LBP* (n=20) Without LBP (n=20) t p
Transverse abdominis 2.93+0.79° 2.85+0.82 0.29 0.78

Internal oblique 6.49+1.75 6.75+1.73 0.47 0.64

External oblique 4.37+1.23 4.90+1.30 1.3 0.19

*Low back pain, "mean+SD.

Table 3. Summary table for the repeated analysis two-way ANOVA

Transverse abdominis

Main effect / interaction

Internal oblique External oblique

F F p F p
Posture type 2.76 0.08 13.54 0.00" 9.90 0.00"
Group X Posture type 1.77 0.18 6.72 0.00" 1.27 0.29
*p<0.05
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Fig. 4. Muscle thickness change for internal oblique at different postures between subjects
with and without low back pain. (Standing L: standing with loads, Standing LL: standing
with lifting loads, LBP: low back pain). *significant different between groups.
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Table 4. Percent thickness change of muscles at different posture between subjects with and without LBP

Muscle thickness change (%) Group Standing Standing with loads Standing with lifting loads
With LBP* 32.31+38.54° 36.47+37.23 49.86+46.08
Transverse abdominis Without LBP 54.82+51.87 45.62+41.06 54.42+45.16
Total 43.57+46.52 41.04+38.96 52.14+45.10™
With LBP 26.31+33.35 21.84+28.74 11.88+31.05
Internal oblique Without LBP 22.53£17.54 0.19+0.26* 10.05420.00
Total 24.42+26.37 11.02+22.86" 10.97+25.97°
With LBP 2.09+16.75 1.30+21.67 -6.45+£21.19
External oblique Without LBP 4.75422.20 -3.64+18.78 -7.87+19.71
Total 3.42£19.46 -1.17420.17 -7.16+20.217

*low back pain, "meantstandard deviation

*significant different between standing at rest posture and standing with loads posture (p<0.05),
**significant different between standing with loads posture and standing with lifting loads posture (p<0.05),
fsignificant different between standing at rest posture and standing with lifting loads posture (p<0.05),
Fsignificant different between groups (p<0.017 by Bonferroni correction)
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