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Study on Pelvic Parameters and Biomechanical Characteristics
of Foot in Patients with Chronic Low Back Pain
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The structural and biomechanical characteristics of pelvic and foot are important factors of back pain, but it is
still complicated to clearly explain the relationship among them. The purpose of this study was to find out the
characteristic of pelvic parameters and biomechanics of foot in patients with low back pain. Thirty-three female subjects
with chronic low back pain were enrolled and ODI and VAS score were measured for back pain index. All subjects
were taken the X-ray examination for major pelvic parameters and foot scan analysis for foot pressure, gait angle,
fore-foot/rear-foot peak pressure ratio and asymmetric index. Statistical analysis were performed to examine the
inter-relation between the measurement. As a result, it was shown the positive interrelation between back pain and F/R
ratio, but others were not shown the relationship related to low back pain. And there were correlations between the
lumbo-pelvic structure and biomechanics of foot in some aspects, but the causal relationship between them are still
indefinable. In order to get more information about structures and biomechanics related to low back pain, subsequent
researches are needed.
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1) H3F 71% o} A4 (Oswestry disability index, ODI)” 37}
Oswestry Disability Index(ODI)= #tz}ol] 93l 214 == 41
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2) A|ZYA 4AAH E (Visual analogue scale, VAS)lO) 7}
%ol fle AHE 002 st Fs 5 gle

5EE 1002
EEE HPd 9o S Aste 55 AEE BAGES
sttt
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A BGs APA o, 71l adF R tigk S AL
A& ZP3rh /]E°é"‘]’;<17¢7‘4i"]’\@(PACS) Z2aRE
o] &3} Zuk YAl (pelvic incidence), W 7 AH(pelvic tilt),
5 7 Ak(sacral slope), ZHF A9t (pelvic lordosis angle), &5
Z%EZ} (lumbar lordosis angle)S 3439 th(Fig. 1, 2).
(1) =4 Y AKPelvic incidence, PI)
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F 34T A7 A o] F e 7t
(2) =49+ A AH(Pelvic tilt, PT)
13FE & Ave FALAY 13-4 5T A1AFA 4
FAE o] Mo] o] FE 7
(3) A3 7 AHSacral slope, SS)
AF 4As A 12 A3 3 Ho] o) F= 7
(4) =9 A"HZ(Pelvic lordosis angle, PLA)
18 F9 FAF AIHFA A FHEFAE o2

Aol AF Fde HYshA 22 A3 ojF= 7
Y2} (Lumbar lordosis angle, LLA)
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A5 Qg 2 BeS F435= Gateview AFA-50((F)EF
2, M2, ddas)E o8t 71| B By Ao A4 B
pibdscy ézé &9 1L, Gateview Pro 1.0 TE 1S o] 83} Fore
foot/Rear foot peak pressure ratio(F/R ratio)"¥, Asymmetric
Lndex(AI)”% T3k th(Fig. 3).
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(2) Fore foot/Rear foot peak pressure ratio(F/R ratio)
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Fig. 1. Pelvic parameters. . CBE: F|g 2. Lumbar lordosis angle.
sacral slope, « DAF: pelvic tilt, ~ ADG:

pelvic incidence, ~ ABC: pelvic lordosis

angle.

Fig. 3. Gateview AFA-50.
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Table 1. Hardware feature of Gateview AFA-50
Mechanical and Electronic data
Size(length, width, height) : 700x500x45 mm
Thickness : 3 mm
Active Area : 410x410 mm
Sensor type : 48HV matrix senser
Sensor size : 0.73 cr
Number of sensor : 2304(48x48)
Test time @ changeable
Temperature range : -40C~85C
Sensor lifetime : >1,000,000 actuations
Maximum pressure : 100 N/em
Interface PC/Platform : USB
Voltage : External power supply 5 V
Acquisition frequency : <86 images per seconds
Analogic / Digital conversion : 16bits

A9} W] AAAETH EA AL

7

010

A4 50.0246.020. 2 UEINTE B A 5] H

£ 49.42+1930] 11 B EAGLS 50.58+1.940] %101,
wel Hi #H%}f 56.21+4.60, *Wol HTE AY
43.79+459°2. 2 UEHTh 7Y Al FH9 ZAYY Asymmetry
index(ADE %7 11.69t6.240]1, HF FA<te] Ale St
9.667.01°1A k. B3 A 2 Zxte] Al= B 3.06+2.590]
o, Z2¢te] AlE T 12948428 UElsith B3
Al #HZ o] Bezke Wi 95443990191, = ko] Bzt
& 3t 10.0846.71°] AT}, F/R ratio S Ho 1.21:0232.2 1}
E} 5k Ch(Table 4).
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Table 3. Mean + S.D. of Pelvic Parameters and Lumbar Lordosis
Angle

Mean+S.D.

2 B A
3. ARZEH ] Pelic incidence(®) 5271+877

SPSS version 18.0 for windowsE AM43t 2 ZHFEE Sacral slope(®) 38.96+7.41
o] BAS ANEgoH, foFEE p-value 0.05 ©]5t2 519 Pelvic tilt(°) . ;g.;sre.gg

Pelvic lordosis angle(® 377
o B0 3 A& Ey =
o7 AR 71EE 42 meansSD.E RAISAT a5 = Lumbar lordosis angle(®) 39.40+10.12
W) 2 @io] A#A#AA EAS 93] Pearson correlations
o]ttt Table 4. Mean = S.D. of Foot Pressure, Gait Angle, F/R Ratio and
Asymmetric Index
Mean+S.D.
-
77:‘3- er Foot pressure in standing(%) Left 55.46+3.79
Right 4454+3.78
1. 9y EA Fore 49.98+6.03
- Rear 50.02+6.02
AAE 23380 Ao E ABBRIE 2]64ME HF A _ _

RicEl 3313 ef o= ?Ti 21-64H 2 St Foot pressure in walking(%) Left 49424193
3o 3882t 151*1]214 AA AFANE BYE Je A Right 50.58+1.94
159.8145.15 cm©| ¥, 54 & B 56.56+9.72 kgol G.o.v], A2 Fore 56.2124.60

N Rear 43.79+4.59
2 2= g 1 2] = oz
¢ AT B 221733 ke/m' 2 e A5 71 Fef A Asymmetric index in standing Anteroposterior 9.66+7.01
4(ODD)= it 3213212.05% 92 ™ A Z4A JAEEZ(VAS)= Right-left 11.69+6.24
I 569+1550 2 I%E}‘;A"E}(Table 2). Asymmetric index in walking Anteroposterior 12.94+8.42
Right-left 3.06+2.59
Gait angle(®) Left 9.54+3.99
Table 2. Characteristics of Subjects(n=33) Right 10.08+6.71
Characteristics Mean+S.D. F/R ratio 1.21+0.23
Agelyears) 38.82+11.51 Asymmetric |ndex(anteroposu‘enor | anterior foot pressure- poster\orl foo} pressure | .
h Asymmetric index(right-left)= | right foot pressure-left foot pressure | . F/R ratio: fore
Heigh(em) 159.81£5.15 foot/rear foot peak pressure ratio
BW(kg) 56.56+9.72
BMI(kg/m*) 22.17+3.39 o _ -
= 9 A E 2 9= Avkzale] Ay
ODI(%) 32.13+12.05 4. ODI % vAS# 3k A% 3 2% Al ° A
VAS 5.69+1.55 5 3AE59 ODI ¥ VASY 9 A% ¥ 85 Azt A}
BW: body weight, BMI: body mass index, ODI: oswestry disability index, VAS: visual ] ] ‘_3_ z}_ L:v‘,_u‘,_lrﬁ] 7} g}% ;{] OE}o]. H A 31]. ﬁ_ 9,]511 /BH",_L—"_ 73]]
analogue scale
= UEhA & SktH(Table 5).
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ik AR 5 9 AAKP) = Hit 52.718.7701 3, A5 A
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2% AuhZHLLA)S HT 3940101202 ZH = tH(Table 3).
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Table 5. Correlation between ODI,
Lumbar Lordosis Angle

VAS, Pelvic Parameters and

ODI VAS

Pelvic incidence -0.061 0.056
Sacral slope -0.197 -0.177
Pelvic tilt 0.145 0.281

Pelvic lordosis angle 0.048 -0.076
Lumbar lordosis angle -0.237 -0.164

ODI: oswestry disability index. VAS: visual analogue scale

5. ODI ¥ VAS9} B 7}, F/R ratio @ Asymmetric Index9}<]
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2% 3AE9 oDl 2 VASS R3yZ, F/R rato 2
Asymmetric Index%}e] F@##AE #A4¢ A3 ODI? F/R
ratioe 1% 29 F#BA(r=-0.308, p<0.05)F HIYo 2
ool fog Ad@dAsE glslth(Table 6).

Table 6. Correlation between ODI, VAS, Gait Angle, F/R Ratio and
Asymmetric Index

oDl VAS
Gait andle Left 0.223 0.079
g Right 0.179 0227
F/R ratio -0.308+ -0.076
. ) Anteroposterior 0.017 -0.054
Alin standing Right-left 0,199 0223
Al'in wakin Anteroposterior -0.282 -0.133
g Right-left -0.122 0288
x<0.05. ODI: oswestry disability index. VAS: visual analogue scale. F/R ratio: fore
foot/rear  foot peak pressure ratio. Al asymmetric  index.  Asymmetric
index(anteroposterior)= | anterior foot pressure-posterior foot pressure | . Asymmetric
index(right-left)= | right foot pressure-left foot pressure |
6. =¥ ¥ % oF HAvzy w7z F/R ratio %
Asymmetric Index2}9] F#-&A|
9 A 9 eF Mukdy ®BEyZ, F/R ratio %
Asymmetric Index(Al)9}9] F#AAAS AW E A7, =xF YA
PH B3 A AZ ZAHge AltE o3k ko] AuA
(r=0.392, p<0.05)7} AATh FF AAKSS)= B3P A AF A

=

A
e} Al(r=0.294, p<0.05)9} #-$% ZA3ke] Al(r=0.427, p<0.05)%}
B folgh ko] AuuAzE A 2 A (PLA) I B
Al F SAY Al s foF 5o AEaA(r=0.345,
p<0.05)7} Yo, 83 HAWZHLLA)S B A F$ ZAgte]

AISE f2) 3 ool Aa3A (r=0.311, p<0.05)7} A ATH(Table 7).

AR AR

Table 7. Correlation between Pelvic Paramertes, Lumbar Lordosis
Angle, Gait Angle, F/R Ratio and Asymmetric Index

Pl SS PT PLA LLA

Gait angle Feft -0.169 -0.308 0208 0.126 -0.244
Right -0.049 -0228 0197 0023 -0.134

F/R ratio 0009 0230 -0253 0006 0.117
Al'in standing Anteroposterior -0.169 -0.121  -0.091 .0132  0.041
Right-left -0.079 -0.163 0.081 0048 0.0%4

Al in walking Anteroposterior  0.066  0.294+ -0.286 0.024  0.160
Right-left 0392« 0427+ 0042 -0.345+ 0311+

«p<0.05. PI: pelvic incidence. SS: sacral slope. PT: pelvic tilt. PLA: pelvic lordosis angle.
LLA: lumbar lordosis angle. F/R ratio: fore foot/rear foot peak pressure ratio. Al
asymmetric index. Asymmetric index(anteroposterior)= | anterior foot pressure-posterior
foot pressure | . Asymmetric index(right-left)= | right foot pressure-left foot pressure |
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