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Characteristics of Lumbo-Pelvic Rhythm During
Backward Bending in Standing Position

—Consideration of the Presence or Absence of
Groin Pain Syndrome—

TOJIMA, Michio

Abstract

The effect of hip joint movement function measured by the groin pain syndrome (GPS) on LPR
during standing backward bending has not been clarified. The purpose of this study was to clarify
these characteristics. Three-dimensional motion analysis was used to calculate the lumbar and hip
joint angles during standing backward bending movements in six healthy subjects (no-GPS, NGP)
and six subjects with GPS. At maximum backward bending, there was no significant difference in hip
extension angle between the two groups. The lumbar extension angle was 19.4° = 8.5° greater in the
GPS group than in the NGP group. Curve estimation showed that for a hip extension of 1°, the GPS
group extended 7.7°, while the NGP group extended 2.2°. A disorder of hip joint movement function,
causes restriction of hip joint movement. In the GPS group, excessive lumbar motion may have
occurred as a compensation for restricted hip motion. It is important to use lumbo-pelvic rhythm to

assess the coordination between the lumbar spine and hip joints.
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1. fIRE=

MR (LT, Z7aAf rRqgy) EFEHL ARV BFRIZVWEMAERRAOKATH
Lo ruaA A Y OENE LT, BB O BRI, 2 K8 5 NI OB & EBEOMT,
ZEMEDOIT, B REOARIA D 5,29 (Fig L P OEBERL W EEOFMICIE, A TFF
) SN D B o 40

e b D JEEME & P BI 5T o #ENE Lumbo-Pelvic Rhythm (LLF, LPR) & LCHIs v, JHME & %R
HIOHGTRIND Y VAR BRERICB T, BERATI, BBIEME1 LT, B
JE14°7 R 1.9°0 B SN TV 5, £72, BUEAMTHI72LPRTIE, BREEZALLZVWE LD E
FaATHECREL, BHEEE)N T L2HEHESOEEGIREI VY Lo L, BEEOKER
EERHTHEDLPRIZHE STV,

7uaA XA PR RIEREO LPRICKIZTREBIIHS IS Tn e v, BB EIFERE O [
EPVAARBIERF O LPRICG- 2 BB HHT 52T, rag o1 oFEige LT1o0ik
b EERI, Z2TARWROBME, Zaq v o ¥ PR RIREO LPRIZ R IE$ 22
AHOLMNCTHEIEE LT,

2. B &

BB I A B 124 L L7z (4FlG 190+ 055, & 1701 73 cm, AHE : 648 *
7.6 kg, BMI: 223 =21 kg/m?)o WENd T, HIICEBIEHEED 2 {, VAARERE TR %
HLazwEE Lz,

syuAg A O, BREEOEM, (P Wik RSSO KR, S E 7
EEE (IEENGZ, BEREEAL) ORIk &, FABERB X OFADIRIC X AEA ML FHM L, Wi
T A RO 728 & L7z,

g, S RICEMEANTEEE  (VS, Vicon Motion Systems Ltd, Oxford, UK) % JH\V 7z FR&ME
W~—h—%, RREHERSATES, B KIRABGAHL, 100 Hz CTllsE L7z. VALEREREEIEE, 2
IExEIEE L CRL A 2 RFF L, SRR % 31T L 72,

fE#TCld, Visual3D v5 (C-Motion, Inc., MD, USA) % vy, JEERAEE & BRI AR 2 EH L 72,
BRI, Bk e kel U, B0 A BEBIETAT IR L 72800 & L 7zs SRS
FEEIEO# D) & L, EESRAME L2 R AL e L7z,

FEMAANTCIE, IBM SPSS (ver. 28, IBM Corp., Endicott, NY) Zf#iff L, 2% O LIRS D
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Tt E R v, B RIET & BEES oo (R A B O BIARII BHARHE E & V7o A B KL 5% A &
L7z

3. # R

BEMITIE, R (NGP) BE6%, ZaA »_A > (GPS) B6KTHho7. HEEEEHMTH 5 Hlh,
B, fE, BMIE, 2FEMICAEERZ L0772 (FRl1)o

RAREBIEAIZ BN T, B BIE R R X 2 B IS B R 1 e h o 720 BEEBMBMAZIX, GPS
HEOTTANGPHEL D 194° = 85° K& 72 (p=0.047),

LPRIZx L CHBEE 2 V72853, GPSEECI 1 UAE (y=770—21.1, R*=0.744, p < 0.001)
EFREBE (y=0.7e0, R2=0971, p < 0.001) DEFNVAFEIHEAE L7 NGPHETIE LK
(y=220—-49, R?=0941, p < 0.001) &IREKREIE (y=1.7¢02, R2=0989, p < 0.001) DETIAH
ARAGEA L7z IMBHEED LIREIZET IV LD, RIS 1ok 20§ 2 SN L, GPSHETIX
7ML, EEETIR222MEL: (F1).

4. £ &

KREFZE T, RBIRIERETH D 7 a1 v Y OFMT, AR RIEEO & & EEE D
MREB) A HE L7z, ZOME, KREEHMEEENCAERZE 2, B EER T =R EDS
Ho7z,

SRR B O BEBIER R T, Wong 513405 DR RN T15.7°, JEFEH T14.9° & W5 L
TW5,D FHHESIF0BEDOEFEWATLTI, Y 10RETLLTY LHis L T\w5b, AIFZED N
i TlX, NGPEET13.8°, GPSEET102°TH Y, LATHIZELSIE T AHPANTH 5720 2O
e BAIEE I E DDA SN o 2B E LT, VAR RIEEC RN Z TR A B EHED VDo
72728, BRI OMEERN A E =N E L e oiz b E 2 T2,

SEALARTRE RS O B MR TUE, Wong S 3R LA T155°, & T35 L L T 5.7
FZHSIF30mE O/E A T30.1°,Y 105 T33.8°9 Ll L Twb, RIFSEDIEERMETIL,
NGPHET28.4°, GPSHETA7.8°TdH V), NGPEIIATHI/E A G 3 A HPANTH - 72A%, GPSHEET
TEATIIE L D KEWEZIR L 72,

LPR 2 HIARHETE 2 IV 725, 1RETEE 7V 1B BET F V0SB EIC A L. I8 EE
FIN DT HPEREEE <, BRBEHMICLPRZ 3T A e TE b, 2% 0, EBAFIED)IC
LT, TEESEE DR BE BB <o 2 AU, IRBIET OEENSIPH AT LT, MR & D I EEE
OB EETHEML TV EEZONL, 72, 1REEETFVPAEZEICYTEELIE LY,
1 BE B Bl & BEESEE) & AR 7 BIFR TR L CR T 2 2 LA TE 5, NGPHOIEE 2213, B
BIE R 1012 LT, MRS AS2.2° 2 K9 5 GPSHEDOME X 7.713, WRBIHEifPIE 1°123 L T,
JELRRAST.7° % RS 2, DF 0, NGPHEIZXT L C, GPSHEEDO A, BeBIFIICxd 2 MEEES)
AHRBNCRE CEF L TV D EWR b, FHH DS OISR T, BEEERADOLPRIZINY T
HY, TELOLPRIZ22Y THY, INOHOMLY GPSHTKE o7z,

NGP#: & B L C, GPSHETIZIEBIEINII T 2B MEAENKE P57 COERE LT,
RIS EChH D 7y u g R UEBERIZ LY, SRR RO B & RS o M B M o i E
WEZBND, GPSHETIIIBIEPRBEREE 12 L 0, BB OMBEIEBA IR S, A EE) %
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AFFEDREE LT, 2HZTFoND, 1S HIE, Moo, BREEED) & ELSER O &
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7. E3
F1 2HBICH T I2ERERS L UBRBES EESOMEAEDLE
NGP (n=6) GPS (n=6)
F¥9 £ SD 5 + SD p
Fig () 192 + 04 19.0 + 0.6 0.599
& (cm) 1717 + 8.8 168.9 + 6.1 0.542
*E (kg) 633 + 7.6 66.3 + 8.0 0.520
BMI 214 = 14 232 + 25 0.152
P EAE{H
BAE 13.8 £ 4.9 102 + 54 0.268
)
fEEp R
aE ) 284 + 91 478 + 18.8 0.047
NGP : s,

GPS: Z7uAf »~_ A Ui
SD: standard deviation, ZE#E(R7

70 . . .
L GPS:y=7.7x-21.1
60 (R?=0.744, p <0.001).
NGP:y=22x-49
(R?=0.941, p <0.001).
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FEMLIL NGP B, UL GPS #E, RMUI T, MIBUIFREEREE KT,
NGP #ofH & 2213, BB 10106 LT, EEMED 2.2° 2 BIRT 2,
GPS HEDME & 7.71%, JRBAEIMR 1° 120 L C, BEEIRA 7.7° 238K T 5,



