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.s f Th 

n .. 

nof JmpJtmtnttd to evaluate the dUI'erences Jn extension wJth and wJth 

Sum of df Mean F Sig. 
Squares Square 

100820 100.820 3.837 .056 

In 48 
Gtoops 1261200 26.275 

To 1362.020 
49 

14 580 14.580 .343 .561 

48 
2041 .600 42.533 

Ti I 2056.180 
49 

Groups 169.280 169.280 1.212 .277 

Jthin 48 
Groups 6706400 139.717 

To I 6875.680 
49 

nriability was carried out using Pearson's correlation 

Tile fundam ntal equation of this analysis was discussed in Section 

h pt r. Correlation coefficient was the strength of a linear 

urem nts (Vrtovec et al, 2009). fn this study, Pearson's 

''" n 0 rv rs were implemented to Cobb method data during 

\ Jth and without LSD. Table 5.8 shows that the correlation 
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n b ~ -. · r highly Jgntficant at the level ofO.Ol with rranging 

dat. Jndt ted that the variability between observers were small 

II om nt bf~~n ob ervers 
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nt tthc 0.011 ' I (2-talled). 

I LSO 5 
data of tn~nk flexiOn with LSO. 5 data of trunk extension without 

I n \ll ul · 
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un rn. 

Hh 

,u1 ~from 6.16° to 14.88° without orthosis and 15.24° to 17.92° 

i n. F r trunk extension with and without orthosis, lumbar 

m 9 92 to 57.96" and 36.24" to 56.88", respectively. Correlation 

In addiUon. there was a significant difference between 

ured by Cobb and Centroid techniques. However, the 

n , ith nd without orthosis measured by Cobb, Centroid, and 

w re In ignificant. High inter observers reliability was 

ted that the lumbar lordosis increased when the lumbosacral 

rth u :d in th n 1 n and eXtension movements. 
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H PT R 6: DISCUSSION 

nt tud i th flrst to lnv tigate the effects of a commonly used 

I h pltal, radiographically by mean of lumbar lordosis. The 

mlrl Jd rtho i prescribed for low back pain patients to restrict trunk 

n. m1 I. oung. and healthy subjects were chosen to acquire 

paln. 

\ lu tlon of the use of orthosis. In addition, the BMI of all 

of n nnal w Jght therefore eliminating the probability of 

in n nonn us cllnical and public health problem that is assodated 

\\tth hi lal cost (Andersson, 1998). The muscles and ligaments 

r ur 

lurn r I 

lum r pin m • lnDu n posture. Such postural changes can be a source of 

in ( 1 1. 2002). The curvature of the spine is an important variable in 

tu nd n m nts of the trunk and is of particular interest for the 

k probl ms (Minltskl et al, 1998). The relationship between 

k dJ rders has received considerable attention and several 

11 d \! 1 ped to me ure the lumbar lordosis, Including the Cobb, 

1 rl t 1 nt rn thod Oae et a/, 2010). Clinical observations have 

n m \ m nr 

f th normal lumbar lordotic curve is associated with the 

ujJ I c11, 2001). 

n Jum 

rudy 1 that, lumbar lordosis is different in flexion 

cra1 orthosis was attached onto the subjects and 
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tit 
rlu r "t arfn th Jumbo cral orthosis caused changes in lumbar 

fum I angle, the lower is the angle of trunk motion. As 

.11 nd re 5.12. 11 those methods indicated increasing of lumbar 

used both in trunk fleJdon and extension. Present 

J higher when the lumbosacral orthosis is attached. 

- ln rhi tud wa a non-extensible LSD because it was made 

nd n n rr t ~~ I . on-extensible LSO provides superior perfonnance in 

rrun m ll n and In ing trunk stiffness (Cholewicki et aJ, 2010). The 

that 7596 of lumbar fleJdon and extension occur at the 

pu thw . 0 w used to restrict these movements and it was expected to 

nt fTi r. 

In thl nt correlation between the methods implemented was 

Pi J in fnm n 1 n. Thi f du to the validity and accuracy on measuring the lumbar 

l 2010). lh 

I 

uJ rft 

i raphi nal f and also referred as Cobb's method (De Carvalho et 

ru i 1 to compare Posterior Tangent and Centroid methods with this 

bb m thad. Furthermore, it was concluded that a good to high reliability 

, ith the m ntal Cobb angle for interobserver and intraobserver 

b et 1. 2007). How ver. in trunk extension, a significant correlation 

tw 11 obb method and Centroid method. This may due to 

ndplat 

th 

that onfused the observers with several options when 

uperior endplate of Sl was often poorly visualized 

r Ulted v rtebrae (Andreasen et aJ, 2007). Moreover, 

fh nd 11 ld t hnlqu • ould con Jder the segmental vertebrae of the lumbar 

75 



trun 

n 

th m r 

rh 

uJ Y1 in rh r hnlque of Po terlor Tangent method. Hamson et 

m ~ ha fmiJar reliablllty of readings but different utilities. 

w re carried out to compare means of degree of 

Jrh nd Jth ut orthosis. Measurement of the x-ray images 

that rh degree of rrunk flexion and extension significantly 

rr hed. A for the Centroid technique, the significant 

t wn fn rrunk 11 ion and there was no significant change of degree in 

h r indJ ted that, in trunk flexion and extension measured by 

nt t hnique on Juded that the used of orthosis did not significantly change 

Jth u h th findings were controversial, Cobb and centroid 

w re posJUve effects showed by the use of orthosis in trunk 

hniqu only). 

r 1 rd 1 are important because they provide the information of the 

nd frequ nt sites of trauma, disc problems, degeneration, stenosis, 

mong the three methods implemented, Cobb method was 

in the Uteratures. not only because it was the first established 

iographlc images, but it also provides a simple and quick 

f lum r 1 rd 1 (Ch n. J999b). According to Harrison et aJ, 2001, the 

ult Jn ma.JJ r me urement of angles compared to Cobb and 

nl true for the lumbar lordosis value of flexion without 

nt tud . Instead, the lumbar lordosis angles measured by 

rn red to fh other methods both in flexion and extension 

0 
tared by researchers that differences of up to 1 oo 1n 
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lum r 

lit tu 

r ull 

ln II 

uh 

d 

untu 

uld 
Hnl all a ptable (De Carvalho et al, 2010). 

m thod were thoroughly discussed in the 
mt 1 s of th 

r al. 2001). Measurement error could arise as a 

sill nlng during imaging. image quality, subject 

obr In &om the Cobb technique were compared to the 

(Table 6.1). This comparison was expected to 

n nt of normal. unimpaired subjects. 

b t h q~) nd literature for J(IJJlbar lordosis value 
Remark 

Lordol (•) 
Reduction of Authors 
tordo Is (•) 

23.5 {13.9) 
4.2 (8.3) 

Huynh etal. 
3D model analysis 

)998 

16.0 (9.0) 
6.0 (2.0) 

Thoumie eta 
Implementation of 

1998 
electro oniometer 

0.6 (6.5) 
Huynh etal. 

3D model analysis 

1998 

6.0 (1.0) 
Thoumie eta 
1998 

In T bl 6.1. th present study tndlcated amplifications 

e 
1 

rd n, ith orthosis. ThiS finding is In agreement 

b). th high r the lumbar lordosis angle, the lower 
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(l 

t 

I IJJ 

,, 
It r 

" In 

rl 

flo v r. In the rudy carried out by Huynh et a1 (1998), 

onJ n In the flexion data. However. in extension, 

in the study investigated by Thoumie et a1 

were observed in both flexion and extension 

t ted that changes in posture of total lumbar spine 

t rl tf of the lumbosacral orthosis used in the 

lumbar lordosis. In addition, lordosis angles 

used in individuals by wearing the orthosis (fhoumle 

in the theoretical analysis, the increase in abdominal pressure 

r rhe pin . By doing so, the lumbar lordosis was straightened 

r musculature was reduced, thus relieving the compressive 

n lin , 1957). oreover, lumbar lordosis of low back pain patients 

n (f. ujf er al. 2001). Therefore, any attempt to maintain the 

Jlit r rhe Increment of these values. Thus, as depicted in the 

f fum J orthosl has proven ro be a method to increase the 

ccurat comparisons between studies because different 

impJ m nted and different lumbosacral orthoses had been 

m hani aJ lTi vary from one orthosis to another (Huynh et 

n . the lord i flattens and then reverses at its upper 

urfac of the vertebral body would face more 

sh trin fore du to gravity. In extension, anterior tilting 
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J h 

rn111 
" \ n u 

In 

lr 

1 fn 

mmonly a r ult of lengthening of the abdominal 

In th hlp n ors ( orri , 1995). 

n Ut(•n nr r hnJqu Implemented in the present study were 

J ) uton tl n where manual measurements were applied. 

t hnlqu that emerged as methods for quantitative 

\\ Jmpro lsed from this technique. Results from this 

I zed using data analysis software. Statistical parameters 

lation coefficient could be obtained automaticalJy 

m hod "ere y and fast in obtaining the effects of LSD on 

the most commonly used method to assess sagittal 

nd c tly, it provides practitioners with a simple and 

In the lumbar spine, fixation to at least four to five 

m nt of instability are required to achieve stability 

of lumbosacral orthosis is acceptable for those purposes. 

r th degree of lumbar curvature, contributed 

( chul r et a/, 2004) and has been considered as 

with low back pain (Hicks et al, 2006). In a 

nr...li~<JM:, intradJscal pressure increased, and the increment 

r of low back pain (Murata et a1, 2002). Thus 

, lalmed a a promJ lng alternative tool to facilitate 

1r 1 capabl of increasing the lumbar lordosis 
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I. I 

7: 0 CLUSION 

Ju r the ffect of lumbosacral orthosis used in a local 

phi f hnlque. It was focused on the changes of 

rr hed onto subjects in particular movements. The 

~ In f rapeutic and prevention options in practice can 

f t lumbar lordosis. Data was obtained using standard 

Inv tigators have previously developed 

\ lu te lumbar lordosis such as Cobb, Centroid, and 

h re lmpl mented in thJs study. These methods resulted in 

hen th lumbosacral orthosis ls attached onto the 

r nslon. The increment of the lumbar lordosis angles is 

ur b Cholewickl (2004) and Minltski et aJ (1998). 

lon and tension obtained in this study were also 

b Huynh et al (1998) and Thoumle et aJ (1998) by 

t hnlque It Js concluded that, when the LSO Js attached, the 

fum r lordosis. The higher the lumbar lordosis angle, 

n ( h n. 1999). proved that, by wearing the LSD, trunk 

11 ved to reduce the low back pain (Huynh et 

1 hnlqu t obtain Internal lumbar spine geometry. For 

t hnlqu such as skin markers (Lee et aJ, 
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ph (Miyamoto et al. 1999} should be applied to the 

and accuracy of the finding. Nevertheless. 

tigaUon of reliability of these methods as 

reliabiJity were carried out and indicated that the 

rugh. 
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