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— ABSTRACT —

Some segment or segments of the body must compensate for the heel, and the higher the
heel the greater the compensation. Such compensation was once generally thought to take
place in the lumbar region and therefore to increase the lumbar lordosis.

The purpose of this study is to analyze changes of lumbar sagittal curvature in barefoot
and 6cn - 12em high-heel stance.

We selected 19 subjects(1l males, 8 females) without history of lower back pain,
significant spinal abnormality. And lateral view X-ray of lumbar region from T12 to Sl
was taken of each individual. On each X-ray film, lumbar lordotic angle - lumbosacral
angle and lumbar segmental angles were measured by Cobb method.

We drew the following interpretations from the analysis of measured variables of the
lumbar region.

1. In comparison of barefoot-6ecm heel - 12c» heel stance, lumbar lordotic angle had a
tendency to decrease according as the heel height was higher. The change in lumbar
lordosis measured in high-heel stance was inconsistent with clinical forkelord of
hyperlordosis in wearers of high-heeled.

. Lumbar lordotic angle from T12 to L5 showed sex difference. and was more lordotic in
female(p<0.05).

3. There was no sex difference in lumbosacral angle and lumbar segmental angles(p)0.05).
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4. There was a significant correlation between lumbar lordotic angle and lumbosacral

angle(r)0.60).
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Fig. 1. The method of taking X-ray. The

trunk is straight, arms are elevated
90°, eyes looking forward.
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Fig. 2. Method of measurement of various
parameters of lumbar region.
8. total lordosis
Y. segmental lordosis
B: lumbosacral angle
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Table 1. Indices of various parameters of lumbar region on barefoot (units: degrees)
) Male(n=11) Female(n=8) Total(n=19)
Measure variable
+ Sd *+ SD M =+ SD
T12-1L1 5.12x4.18 3.88x3.62 4.59+3.89
Li-L2 7.54%3.06 6.45+2.92 7.08+2.97
L2-L3 9.77£2.43 9.30+2.94 9.57£2.56
L3-1L4 10.20+1.88 12.20+3.06 11.04x2.59
L4-L5 11.31+£2.43 13.56+4.81 12.26+3.69
L5-S1 15.82+8.09 9.86+5.09 13.31x7.45
LSA~ 36.97+9.22 38.24+£7.56 37.51+8.36
LLA™ 35.63+£9.17 42.67+5.66 38.59+8.48
"LSA: lumbosacral angle
“LLA: lumbar lordotic angle
2) 6enme MYE A2 XJMoiAMe 2FF 742 P Ao L4-L57F 13.4322 7%
EH ¢l H7 ¥ Hade Ak 9 -9 dAe H@ 85 AN 36.
aAtel 85 AWz} FFS 3259011, 8FH  460ln, £HZS 37.250108, BAzte T12-
2t 34.62°1%, ¥HZe #Hd2 Ti2-Llol Lleol 3.972 714 #Hgkew L5-Slo) 12.
4.862 7t ASkm L5-Sle] 12.892 718 4322 71 #cHTable 2).
FAel, ozte] HF 8F AWz 41.790ln
847t 40.88°19, ¥47+& T12-Llo] 2.
Table 2. Indices of various parameters of lumbar region on 6cm heel (units: degrees)
. Male(n=11) Female(n=8) Total(n=19)
Measure variable
M = Sd + SD M £ SD
T12-1.1 4.12+3.03 2.93+2.85 3.62+£2.94
L1-L2 6.30+2.54 6.48+2.72 6.37+2.54
L2-L3 10.01+1.60 9.18+2.71 9.67+2.11
L3-L4 10.78+2.38 11.50+4.82 11.08%£3.50
L4-L5 10.60+2.98 12.43+4.91 11.37+3.89
L5-S1 16.86+6.20 11.95£5.56 14.79+6.29
LSA 32.22+7.90 36.71x3.54 34.11+6.69
LLA 30.59+8.49 36.24+6.14 32.97+7.93

3) 12emmo| AUE A2 XAMolAMe %8
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Table 3. Indices of various parameters of lumbar region on 12cn heel(units:degrees)

. Male(n=11) Female(n=8) Total(n=19)
Measure variable
+ Sd + SD + 8D

T12-L1 4.12+3.03 2.93+2.85 3.62+2.94
L1-L2 6.30+2.54 6.48+£2.72 6.37£2.54
L2-L3 10.01x1.60 9.18%2.71 9.67+2.11
L3-L4 10.78+2.38 11.50+4.82 11.08+3.50
L4-L5 10.60+2.98 12.43+4.91 11.37+3.89
L5-81 16.86%6.20 11.95+5.56 14.7916.29
LSA 32.22x7.90 36.71x3.54 34.11£6.69
LLA 30.59+8.49 36.24%+6.14 32.97+£7.93
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Table 4. Significant Differences of Barefoot vs Ben heel,
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12en heel of Lordosis on Total(n=19) (units: degrees)

6cm heel vs 12cm heel and Barefoot vs

M = SD t-value p-value
barefoot 38.59+8.48 .73 .471
6cm heel 36.46+£9.52
6cm heel 36.46+9.52 1.23 .228
12cm heel 32.97+£7.93
barefoot 38.59+8.48 2.11 .042°
12cm heel 32.97+7.93
*p{0.05
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Table 5. Variation of Lordoses by Various Shoes (units: degrees)

Sex shoes M = 8D f-value
barefoot 35.63+9.17

Male 6cm heel 32.59+8.02 .9616
12¢m heel 30.59+8.49
barefoot 42.67x5.66

Female 6cm heel 41.79+£9.24 1.8767
12cm heel 36.2416.14
barefoot 38.59+8.48

Total 6em heel 36.46+9.52 2.0333
12cm heel 32.97+7.93
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Fig. 3. Variation of lordoses on barefoot
Ben heel 12¢m heel

Table 6. Male vs Female: Significant Differences

12en

{(units: degrees)
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FAdE

M + 8D

Shoes t-value p-value
Male Female
barefoot 35.63£9.17 42.67x5.66 -2.06 .055°
6em heel 32.59+8.02 41.79+9.24 -2.26 .0407
12cm heel 30.59+8.49 38.24%6.14 -1.68 11
‘p<0.1 "pc0.05
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Table 7. Correlation of Lumbar lordosis angle and various parameters of lumbar region on male

barefoot 6cm heel 12c¢m heel

Factor Correlation Correlation Correlation

Coefficaient Coefficient Coefficient
T12-L1 .3227 .1946 .5112
L1-L2 .6396 .6637 .5035
L2-1L3 .7206 .2131 -.0424
L3-14 .2688 .3620 -.2280
L4-L5 -.0993 -.3692 -.1014
L5-81 -.0161 -.1299 .5261
LSA .7193 .6365 .8144

Table 8. Correlation of Lumbar lordosis angle and varicus parameters of lumbar region on

female
barefoot 6cm heel 12¢m heel
Factor Correlation Correlation Correlation
Coefficaient Coefficient Coefficient
T12-L1 .1886 -.3861 -.0419
L1-L2 .1028 -.1165 .0406
L2-L3 .7441 .5357 .5212
L3-L4 .3015 .3313 L1572
L4-L5 .5223 .5366 -.0859
L5-S1 -.1940 .0439 -.5543
LSA .2308 .7882 .5327
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Table 9. Correlation of Lumbar lordosis angle and various parameters of lumbar region on total

barefoot 6cm heel 12cm heel
Factor Correlation Correlation Correlation
Coefficaient Coefficient Coefficient
Ti2-L1 .1853 -.2213 .2272
L1-L2 .3438 .1935 .3245
L2-L3 .5871 .3265 .1103
L3-L4 .3770 .3969 .0109
L4-L5 .2680 .34792 L0071
L5-S1 -.2156 -.1237 .0175
LSA .5632 .7364 .6947
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