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Development of Load Support Wear for Caregivers - Concept and Evaluation
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Abstract: A load support wear is a garment carefully designed to reduce the compressive load on the lumbar spine to
prevent caregivers from suffering low back pain. The back pains are caused by mechanical load of muscle and spine. From
the biomechanical point of view, it is necessary for this garment to support the load not in the extension side (back side)
but on the flexion side (abdomen side) to reduce the compressive load applied on the spine, which potentially causes back
injuries such as disc herniation. Thus, placing a load-supporting member between the upper body and the pelvis or the
thigh is fundamentally effective. In this paper, experiments using a prototype of the load support wear are conducted to
evaluate the effectiveness of the proposed concept.
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Fig. 1 Biomechanical aspects around lumbar spine in forward
flexion posture with and without proposed support principle.
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Fig. 2 Prototype.
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Fig. 3 Positions of joint marker and EMG sensor.
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Fig. 4 Experimental setup.
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Fig. 7 Two dimensional rigid link model .
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Fig. 8 RMS of EMG with and without support.
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Table.1 Compressive load and joint torque on lumbar spine
with and without support.

Without support With support
Compressive Joint Compressive Joint
load [N] torque[Nm] load [N] torque[Nm]
Axial  Shear Axial  Shear
199.9 2593 66.05 170.0 1914 57.46
6. &R

FROFEAM X AL R L ONEHEAW 51T .

FRBALIZDOWTI, EBREBEZHERT S 5 O RMS
EakD, 5 BORTEFEHLYAR— by =T EHOA K
WX TEHALZFERZ Fig. 8 12R-T. =7 — — X 5H
OFRITOEERETHY, VPR — FOFWIZIHIHFEEIT
B LRI,

FEHE D EHE ) OHEEREF % Table 1 IZ/RT. ZOET
RTE SR EIXET NV LD 2RITY V7 DFRTHDLIZD,
EBEOFHO@ET M E T —H LRV RERH S, TR —
NG OB~ DA L OMER Y O F L7 MK
WEhTns.

7. EBE

REBRND, -ET DV R — bR PEHE~DJEHE 7K
BUICEH R B D AR RIBE S N2, AR — NOFEIZ
FOEHBLOEROMHENMICEEZITRD LN T,
U7 ®T VISR DT CIIIER Y OB M BRI E
NTWBZ b, HEMICKRZES:NTZ LR TENIE,
A EZRECE 2R HD. 7272 L, KRB TRET
DY AR — MNEEE, AR N IREFHICK L TEIES I
<. ZONEFAFEEEDOFTIZLAELE LD Z LD
NTHDHID, ERENEEHRT CRECHHEOIZDITH
FIFESE T ZENEBELLND. 72, XD O
FEIIERICHMETH Y, MIELRBICL L OMBERIER T
L. BHEOLORITERNS, AIEEREHET D200
LEOFENINRAICL - THRRD Z L BRREBRINTH > T
5728, HELVY O T ALENEY Th oD,
HEORMND D .

% 72, compression line N EZ /XA /RATHZ LIZL»
TREBICEM DAL D03, ZOAMICLDHEK~DOEE T
AREBRTEBREINTE LT, WHEMORUERZIT 7
E, SEBRHTOILERSD. I LICHBREREZES L
LA ED X REENEDONDONEMRT D Z &N
2END.

2 &3

(1) PEEAR —, BH B, T DR ZEVENR 0 2 REFR AT,
A ARG 72358, vol. 10, pp.95-99, 2004.

(2) BAEEARTS, HABERTSEE, BER2WTA
KZ A, 2012.

(3) WEE#H, mfBEc, ERERSEMEFH LI#E
F AR, A F A D=L, vol. 17, pp.
235 -244, 2004.

(4) Mz, SFmETM, KR EmfbheER LT
PNy T IMBEE, WAL R YT AR
4, 1G3-2, 2009.

(5) Winter David.A, The Biomechanics and Motor Control of
Human Movement, Wiley — Interscience, Jone Wiley &
Sons Inc, pp. 51-58, 1990.





