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Study of Seat for Reduction of Stress of Sitting with Consideration of Influence of
Physical Characteristics
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ABSTRACT

Targeting individuals with physical characteristics
that make them prone to experience a stress associated
with sitting, the research discussed in this paper studied
postures and methods of support for the lumbar and
pelvic areas that would reduce the stress experienced by
vehicle occupants during long periods of driving. Test
subjects were asked to sit in seats offering different
levels of support. In addition to a subjective evaluation
of the stress associated with sitting, physiological
indicators were measured. A Visual Analog Scale
was employed for the subjective evaluation. For
the measurement of muscular stress, in addition to
conventional electromyograms, muscles in the deep
layer were studied using an ultrasonic diagnostic
device. A spinal mouse was employed to measure the
shapes of test subjects’ spines. The results indicated that
the provision of adequate support from the 3 lumbar
vertebra to the 3" sacral vertebra reduces the stress
associated with sitting even in individuals with physical
characteristics that make them prone to experience a
stress in the lower lumbar or shoulder area. In addition,
it was found that reduction of the stress associated with
sitting made it possible to control both retroversion of
the pelvis and kyphosis of the lumbar area. It was also
determined that individuals who experience a greater
stress in the shoulder area are experiencing a stiffening
of the muscles in the deep layer of the shoulders.

1. FANDE

HEJ#E TOREBETICL D, RIS 4 &H
PRI 2 BHPEC 5. K 2 B, BREECE RIS
I BURRALIZE 28D H 5. RN AEMHIZIE, &
R E BRI L 200D 5. LBEHEIHEO DI/
WD, HFEIZK DA EE S, MRE K T3 5.
INHIZED, BEROZIAIZIENY, LUK, faxE
DIERPBEN D EEZL LN TS,

HIEBEH AR T 2 BBOEZ 2 FI2O0WTE, HHEIR
FET O WAL BT IEVIRIEIC U OIS AR A k3 2 Y,
BHEAE S 7 — 712 U THERBIARIC 20 20 % 07 2 Kk 9
%2 mEMERINTNS,

'F—tE—ELEYH—

ZEAD RO 12DV TIE, SRR & AR A (KK
T5-0DBEBBROBELED, BBRO%E L EHEO
BB OGS A P 5 7230 OF 3 EMED 5 45 3D
W REIh TS,

7, MFEK FORBED =D, BEEEIZXDE 3,
W ANEREBED X HERAZE 2720 D, KO X A K A%
AEILTEHOMA Y LB 5.

—HT, BEBRADEXRLHINIIMANEL B 5 729,
5 R DL 75 1 O £ 18 R0 R & IR M B 12
555507, BROSHEAOMAEIZL ST, #
JREIE O JBEME T, TR D EHHISE N AE L B & 3 B g
E, AEICHET 25 S & 5.

TAAND G ARFFBIZIE U 7= 5B § 5 2 L T, 5HBH



BHBEHOTEEER L BEAEEK S — D&

THOMEIRA T & 228, LEAMRERIC B 4 R B R ER 12
DWTUE, BRI EN LS bhr o T

Kiffzecix, 02 DODAOHEEAHEKKT 5729
12, AT B A, HBEH AU R T OB IR
AT ANERE L, B, BREIBOZRE K OSHAEIC
DNVTHET L 7.

2. BEAHERLUXPTUVADEE

2.1. EEMROBIES E

%%%m%u HNATEIZTHD ZRARE 154 & L
. B3 O T I2E - ZBEOBFEHEREZHIE L,
HEAHZEBCRTWAREHEATIALETE L 72, Hl
TN, BAEVREE L 284 P~y 2 (4 VT v o 2tk
B A7z EEBINEICE, B, Bohak< e
SEEIZ IR A A, SR A KIS TS Z & A BURL 7.

IS FUv T 2L, WED LT 9 F VIR - %
557 SAMED 528 3AIIME = CoplizEid L1224 T, Rl S E
BN S E 2 Z L2 KD, THOSHEE O A %
HWETxs.

HFRIZIROEFH % Fig. 112783, ThSp idMalefAol
TDEAERL, B7HHED» S E 12 M E TORED A S
M DT AOAFHEE L7z, LSp dEH &Kk E » B
BESL, H12WHE2 58 LML TORED A 5 MO
EYAOAGHEE L7z, LLSp 3B Pl E b Ba%
fu B 3EMED 5B LIIMEE TORED A S HEF D &4/

AEMiEE U7z, 1.5-S11Z, JBEME N8 5 i 2 i il A
%TL,%S@&&%lM%&@E?ﬁ&Lt.%h%h
A HNEIE, Wi mE - TERILL -

Incl id EROMEFZR L, 51 K& 8 10K % #.5
BEMIEMRE DA TALE L7 Sac i3 EHBOMER 2R L
1 IMEE 28 3NIME & SR L SiEfR L D a T ML L.
TN NEREF o U THE % IE, [iffiz & TR L 7.

ks, RFEFIMA SRR E PR B 2
DIKRBEFTE s o7z, FANSEBRELE 2 5 gL K

Incl

1st thoracic vertebra
7th cervical vertebra

1st sacral vertebra

Sac

. 3rd lumbar vertebra

5th lumbar vertebra

1st sacral vertebra

3rd sacral vertebra

Fig. 1 Definition of spine shape

UHMETAZEDO HE, WE, 2IN#EH O & 55123
L, HHIZTERMORE % 57z

22 EREMEOREDLS

TR ST, W MO T ICHE L2 &
12, BEME T EROALE D AR E WAL, BEAE T ER I i A R
CRFWEMIZH D, 77, B FESs iz, 56120
HEDALF O AR E WAL, THEBIC A A U4 s
b WEIN TS,

7 ZCARERTIE, Fig. 210RT &350, %8 2ho
WRETIZE M L 72 & % O LLSp A FHfE Ll o A% IEHET
HICEHERCRTOWGERERE AT A (BUT, BHET
HEERE) , LLSp 81, 222, ThSp 2 EHMELL Eo A%
JFICEHER R T WS ERREEE AT 2 A (LU, FE
FHEEE) & 7=

Average of LLSp

Shoulder

= 60 1
) L J
S, 50 > Average of
%‘-} : . ThSp
= 40 |

30 | Lower I

lumbar
20 L ’
-10 0 10 20 30

% LLSp [deg] %f

Fig. 2 Selection of test subjects prone to experiencing
stress from sitting

3. EEFHMIC & 5 B BRI EDIES

3.1. aHOBIERE

FHIEAM AN 2 1%, BRI ke RaT 457
W, BIE L ZZEHMET SREERE, B AERE A PRI, 2R
U= MIEHEL ZBO AN E FBEHE L 2. Fig. 3128
FERS — ME, o T L — A0 FIT, BEELEICHEL
BOHEOHXDY L & Y AW EHREMET, e
NI, WESRE OTHEETZ720D Y v b2
RIFTTHh 5.

FERBIMFIZIE, Fig. 4 IRT XKD &, 0 3 ML S
EIMMEICAT T, yL Ay 7L —2DMICHE Y L
8V EPRELROGEME (LU, SRk USM), & 3B, 5

55 3NUMELZ A1 T 30 mm JEOTE & L & v &gt (L
T, ¥Fd 0, ThEh 30 HBEHEELTE 5 57,

NEFRh R a2 $728, HET Y — FOIEFRIES v &



Honda R&D Technical Review

Vol.32 No.1 (April 2020)

L L, AHOIOIKREETHEEZBLTE S5 > 7.

V= M 2O E Z FFETH U< 357
8, XFid O R CH < T 720 OB ER DA & % SLUE
L, XHELEHFTEZONBEICEDETHEELTE S5
7o 7, EEBNEHTHOAE, KIEOAE %[ U <
T5720, 277 ) YRR KUREE 2R H O E
AR 7.

ERZMNE 2, &, Bohzikz, 27700 0%
BB REA MR 5 Z &, IR w21/, Sl
EKRVISTBZ EEBRNL T

@I, HEMIZEHECX, »D, 7Fa s ®ETH
L X9 Visual Analog Scale (VAS) %MW\ /=, VAS X
100 mm OFFEGIE, ZDOLEu % & RU W IRE, 155
ERGBTE RO & Lzb 2, BUEDRESE 2
= EIZEGICTORT HETH 5.

3.2. BHEDOBEINAE

VAS DOFeu & 5 30 31251\ 78 & Ok A Ao
- -l OY

V= MK BHETE, B KO, BEOAENDEE %
FANRD 128, LR G & BN & § % —TUBLE O 53 58U
(RAGHE) % 36 2 78 > 72, S3Fniiddfiat S » 7 — 2 SPSS
Statistics 24 (IBM #1#1) % Fvy, HREAKUEILX 5% & L7-.

3.3. [EHTERIC & 1T 2 BEDREITER
JEHE TS BRSO W T, i LRI & i d 0 & AT
THMEL TE 5 o 72D EREHlHR 2 Fig. 5 12/87F.

N
M‘l
| —-

=, Frame

Fig. 3 Experimental seat

Without support

3rd lumbar vertebra

3rd sacral vertebra

Steering jig iy Y
Void

S § With support

Hard urethane (30 mm)

X
Footrest jig

Fig. 4 Condition of experimental seat

i UARFICHAN, S2hid D RO TTH, HEISHES
JEHE PR O BB EIS/NE 5 7.

3.4. BEBIC & 1T 2 BHEOMBER

JHESEMBEHICOWT, X LM b D & TE
JEL T3 B - 720 T RIEHTE R % Fig. 6 12787

KFEZs USRMIZIN, KHed 0 RO H 2, HIEIZHES
BEOFHIIERITNE o7z,

3.5 BEEEXFLENE LD

33 MEMEA S5 3MMEE TAMWIEISKFFT 22 &Ik
D, BHETER, 5 &0, BICAHEEZEC R 0S KRR
EHTAZATH-TY, HHEAHEZEIKTZSZ 4D
oz

50 -
0 | p<0.05
n 30
<C
> 20
" —
0

Without support With support

Fig. 5 Subjective evaluations for lower lumbar area

%0 . * p<0.05

40 | <>
n 30
<
> 20

" mw

0

Without support With support

Fig. 6 Subjective evaluations for shoulder area

4. EIBEHAIC L B EEEEOFERHREER

3E TR AR7-FBWAIZIZ, BB 2 DL Bk
JEEIC &k 20N EEN 5. AEBBN - BME TR, 57
By — DAYy MICNET 5720, ¥ — MIko>TE
BEIUzL W,

7=, HEbiE, FERY — b O BIREBICATE L, B
W 5L, XA W TH 5728, ShlE
N7 AHIEEBHER I K B %07 & 5 4, EPRIRRE % o
THHINOBEM A G L 72, FFESAE 3 HmEFMgE L.

4.1. £BIEEDRIE S E
FEHEOFHIZIE, —RIICHEXR (EMG) BHW 5
57:8%, KFIEERTY, Wifat NeXus, ¥y ¥4 ILT v



BHBEHOTEEER L BEAEEK S — D&

tL8) & B TR EE A G L 7=

— R, FEEOFEMIZKD, B LY 5 &
Wb Tng., 22T, KEFETIEARNOM X &5 L 7.
TEITIE, BAMEROR S (Hio+A4) ZHEBILTE ST
IZ 87T 7 4 R A AT G ISIREE (JS2, £
T4 7R A7,

O AMITE T, FEERSINE O I8 &2 W
DTa—=TEMUHNT DRERD 7280, FS — MIEH
JEL TWABRIZHIE X vy, £ 2T, F#EERY — b &N
I, MEICHER L 7215 & 72 OB FISBEIL T8 50,
OTAREUET S ZEIZ 0L BHICBIILTE S 5
ICIEBHAMESHh AWK S, NEABIZ A2 LA &, &
VERFII L, MPICUEA RS B AW L2 80R L 7.

A OREE L, FHEEEHIZERICN U TEA RS Z
58D EF L, THIZHL TRHMROME CHERX B L O
O AREMIEL 72, & S A mOWUERNE L, BHE TS OR
H2P BN 7258 5 eME & 28 1 ke Hh BN, JE SO A
BN 725 1 KRN E & L7z (Fig. 7).

OTADEEBIE T 57201213, HUEL & 50 A
EAREE 3. 22T, WEPIZOFT AMESNZLL 50
Vxhsty F (v Fex4 F, HRKE—-2 vy 2 274
HH8) A WAL ORI FIChE D T, RO O A
& Y x 3y FOOF AME GEUERE) % RIRFISEIE L 7-.

4.2 AIERER OB AE

B & G 5 728, AR & REEgdsr L, ThieE
W (MPF) 23R 72, — iz, HEHOERIZXD
MPF O MK T4 5. ARFEERTIE, HEX TRIO 5 R0
MPF & &PERRGGIE D 5 73D MPF & D2 % X gtk
T L 7.

72, AR O O AMEE Y 28y FOUTARET
FRU %20 T ALE U, HERBEOFHOY AL & & RER]
DFHOT ALLDZEE KRS TR L 7.

Bz BT 2B AR L TWb Z 6, Fig. 81
RT &I, REES S X 10 - 20 mm & &Kk, & 20 -
0mmAEEEE L, ThEFNOEX THOT ALERD 72,

v — MZ&k 5 MPF, B0 AUANDOHELTANDS 728
12, XFGMERREE $ 5 JURLE D S EAT (RIEME)
BB Tl o7z HEAKUEELS% & L7,

1st thoracic vertebra

@ EMG
5th lumbar vertebra

@ Muscle strain

1st sacral vertebra

Unit: mm

Fig. 7 Measurement points

4.3. EHETEB CRITE U 7= EIRIEE DO BRTIER

JEHE T SR EHEREIZ 50 T, EHE T SR CHINE L 7= A X,
O A SCRRSR T T RO U 7265 5R, Fig. 9 1IR3 &5
12, EHET O MPF I3 Z RS CRRE A ZEZN R 61
Ko7,

7z, Fig. 10 IZEMHETHOH O ALERT. Wih
DEFFFRMHFITBNTE, HiOT ALDOFEEIZAEICK ST
BO, HEICKD BT 2RSS BT L 0b
Motz UL, (a) &, (b) R L & ISSTRR MM THE
BFEFR SN -7z

Body surface

1omm  Soft
20 mm
30mm - pyarg

Fig. 8 Area for analysis of muscle strain

80
60
E 40
m 20
s O + +
-20
-40
Without support With support
Fig. 9 EMG of lower lumbar area
0.2
he]
T 0
< l
©
& -0.2
Hard
-0.4
Without support With support
(a) Shallow area
0.2
he]
B 0
£
£ .02
()
Hard
-0.4
Without support With support
(b) Deep area
Fig. 10 Muscle strain ratio of lower lumbar area



Honda R&D Technical Review

Vol.32 No.1 (April 2020)

4.4 BETRIE U =4 BIEIZENRITIER
JHEREHEHIC BT, HEBCIE L 2 5iEX, 54 A
B SRS T IR L 22 455K, Fig. 11189 & 512, JHE
O MPF ICI3 &M cHE AN R ok > 72

%72, Fig. 12(a) IR T & 512, B EBIZHB T 350
AR EM THRE LG EN RO ML 572 — K,
Fig. 12(b) 1Z/R T & 512, BRI 20§ AL
HF R LERFO T BARISNE o7z, Thid, XFkL
FUEOT M, JHEPHERE B B AL L 22 & AR L
T3,

45 BEGHDORRAODER

THEHE CIE, R LMD A, M Mo AL
AREIZKED 5720, ARSI TE, RS
THBLRENRSNED 572, ko T, B O EHI
W 97 IR TR OWATREME 2 & 5. ZOJFEK % & 5 7
I, BE LSO OT Fa—FnaRnEEE L 5.

—J5, ¥ LMo i, FEEHTIZ VLT, B0
FIHIZAZICKRE L, BESOERBFINSA IS, 5 72.
o T, WREHAOWLSHFOBICHEL TSI L
NEZOLND.

80
60
¥ 40 T
L 20
g o
-20
-40
Without support With support
Fig. 11 EMG of shoulder area
0.2
iel
3 0
< |
g
& 0.2 v i
Hard
-0.4
Without support With support
(a) Shallow area
0.2
* p<0.05
Qo
I 0
i, | 1 En
m 1
EF) '0.2 * JI- |
Hard "
-0.4
Without support With support

(b) Deep area

Fig. 12 Muscle strain ratio of shoulder area

5. BEREZERT 5 R DR

51. R2BORIERE

HIEEH AR 2 L8 EMETT 5 720, 3| TAMEN
KED o 72X F e LM, AHIVNE D 5 723 F b 0 50
IZDWTC, A28 FILv o 25 HWT, FERY — b FHERE
DOERBIRE T L7 HREMFIE 3 mEFMKE L, HE
AL 2 mE Rk E L7z

5.2, BIERER OB AE

¥ = MK B EEREOBERTEIRNOREEFTANRD 720,
KRG A IR & 3 % JCEOE O S EU e (RAEHNE) %
Zhot. ARAKUEZ 5% & L7,

5.3. BHEMROBITIER

JEME TR EERE, Aoz hZhicln T, E5
¥ — b EIEREOBF IR & LR T L 7=,

Z ORGSR, BHE AT, Fig. 1812833 & 512,
YH D RO A, BHOMER AR Sac, BEHEOZ

60

50 I p<0.05
D 40 T
S 30 T
3
& 20
10
0
Without support With support
(a) Inclination of pelvis
50
l * p<0.05
40

30
20
10

il

LSp [deg]
o

Without support With support

(b) Lumbar curvature

* p<0.05

'

L5-S1 [deg]
Loapdwroo

Without support With support

(c) Flexion of lower lumbar area

15

1o |

Incl [deg]
o [6)]
Hﬂ

Without support With support

(d) Inclination of upper body

Fig. 13 Spine shape for lower lumbar group



BHBEHOTEEER L BEAEEK S — D&

#n9 LSp, BHET M OIEih %2R 3 L5-S1 IdARIZ/NE
otz

F 7z, JBEWAMR T, Fig. 1410083 K912, XHb b
DN, Sac, LSp 3HRIZ/NE 2o 7.

T, BHET ERAHRE, B EHRE L 12, XRH D
SOOI B, HEORAE, BEMEDHE O T & FIHl T & T
WAHZEERLTND,

5.4. BEREEERT 5 EBOEE

St d 0 4EO S 78, WA 50T, B N0 R
HBARITNE <, PO G, IEHED $e75 1 5 I
TH O A TN X o7, ko, BARO %I,
MEDBA E IS 5 Z & T, WM POl £ KT & %
EELLNS.

F 7o, LB 0 REOH, EBEHIC BT, HEO
A RSN E <, BIRO Bl BEHED B 75 0 1247 5

60 z * p<0.05
50 p<0.
7 40 |
2 30
8
B 20
10
0
Without support With support
(a) Inclination of pelvis
50
* * p<0.05
40 p<
g |
3, 30
& 20
-
0
Without support With support
(b) Lumbar curvature
6
_ 5
D 4
S 3
n 2
01
= 0 _I_ +
-1
Without support With support
(c) Flexion of lower lumbar area
15
'g-, 10
k=)
2 s
0

Without support With support

(d) Inclination of upper body

Fig. 14 Spine shape for shoulder group

IZNE o 72,

AR, HERASRIE L, BHESRE T S &, B
B U 72 8802 % L b Tun % 4, AEERTIZ, SCh
FEIC KD, BRORESM, BHOREMIEVY S 7
ZEBDST, EROAEISENAR S hEh 57

Ko, XFH LEHTIE, LEPEIEL 20K S I2H
HefioTnumwElrd b, 2K, HEORE
AP L =2 &enBEA 6N D.

Dby, BRO%E, BHOKREZMHI§2 LT,
JHEORHZIKTE S Z L hELL5NS.

6. £&O

HHEAHZE R T OB RRHEG T2 AE RIS, &
A AT 2, B0 %G KUK AIZ DL
THETL 72, ZTORREDTNICE LD 5.

(1) #EHPEEAH A KIS 2 R & BaE L 7245 2R, 28 3 1%
MER & 3IMEE CAMIEIC 52812k, B
METHB, o XU, HEICHHZEC R TSR3 E
AT2ATH-TE, HEAHAKKTEZ 2 Z 4D
Moz,

(2) HIEAHOIK % /503 ADOMEIZ KD 5HT L 724G
B, EBCAHARCR TS RRHMAEG TS AICE
W, JHEBD A K E WA A, TH GO GRS A A3
LU T BERSIEE w2 2 Licky, Z
N E TR T Z 7 - 7= 3R AN O B % 514l T &
52 Enbhrot.

(3) HEME T ER, #6 KO, TREBICEIHZ K U R 30 BIRRFE
EHT B ANITHNT, HEAHMNNZ VTR, B
A, BEMEDRE DOl % P T & Tinze,

SE XM

(1) FRE=R, MEERA, L.z, 1LigHE 7 Ry &
WD PIRSE 77 DM B & OV A, H B E RS
G X4, Vol.39, No.4, p.153-158, (2008)

(2) KEBIEBCABEHY — MCRTF 3T LT ) 302
LAV TH— b, A F A HZ X LEEEE Vol.33,
No.3, p.159-165, (2009)

(3) HEAER, TERHB0Z, A LSRR, & EIRAT : Pew e L
O 7= 8 O s PE TR AR D A — 9 J7 eIk 1 230 L 7= [
R EMEBS R | OFR % —, BByl 2 A i 2=
Hilii 4, No.936, p.85-88, (1993)

(4) /MUFERE, ARHEEK, BIOHEN, AEM, FKRE1T,
KHGEK, L@k, P, B EsE, Mik—: A
FHEY — POEE N TEOXFHENERET 74 A ¥
b SGREFNCRIT R, AL A, Vol.53, No.5,
p.157-166, (2017)



Honda R&D

Technical Review

Vol.32 No.1 (April 2020)

(5) tNHREL, REPriry, (AN LER, & B, e,
IR, Wl R, MR, PSS 1Sk
PLEZAIC & 2 RIERGEESIED F T 4 /3O 57 & i
G R OMEE, HBHIEN S 2019 FHETFRDF 1l
A R P REEE, No.67-19, p.1-5, (2019)

(6) WL, Phainh, fee KRR, MiEBE: 24 L4720
2FHA Y OWMEERL - RIEMEERICB T3
PEOHEIR S — ~ OBAYE, BHEEHEMS 2019 FEFKR
SN SR TR, No.66-19, p.1-6, (2019)

(7) VEIEERL, JIBplE—  FBEEBOMAEE LB T 5~
2 F VETNORTE, HBHI 2, Vol.44,
No.2, p.641-646, (2013)

(8) “Filifdk, KHEK, PR, SIE—, B &
T4 XY N EHBIE Y — FFEBREOREITEE OB
fRifdE, A%, 54 %, Supplement %5, p. 2H4-2,
(2018)

(9) Nk BEWT S 2 2T 7 4 DIFHE, 54 F 27
=X L2ERGE, Vol.40, No.2, p.73-78, (2016)

mE Enl






