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The Effects of Posture while Riding Bicycle on Body Strain
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M Abstract: The experiment was carried out to investigate effects of
postures on bicycles to cyclists. In this experiment, variables
measured were spine heights with stadiometer as well as EMG, ECG,
VO, and RPE of subjects who rode bicycle ergometer. In results, there
was no significant difference between the amounts of change in spine
heights. In pedaling conditions, activity of triceps brachii muscles
showed negative correlation with HR and VO,. Bent forward
conditions showed more VO, but no effect on HR, and correlation was
observed between RPE and activity of erector spinae muscles. These
results show that riding posture affects cardiovascular strain and
subjective evaluation more than musculoskeletal lumbar strain. It is
especially suggested that application of upper limb while pedaling and a
riding posture with less vertical interval alleviate cardiovascular strain
and less loading on palm lead better subjective evaluation. This
knowledge would be helpful when designing bicycles.

de =
BE=

TA~ORLOEENS BEAIGICB T BB TR CHERH
DRBESNTETCWDN, HIEHICE DS KRAHICE B 78135
PRI R A~DRBE R RELIB DR Z N, ZAR | e
D EEMLI S TR OJR N L2 5 HE~ OGS AR E A%t
LD/ HEE 2 HND,

SEATHFFENT I T, Fir 1 {235 B v D (AR i B s % 8 H IR 2 4 ol
TR0, BHERHERFOREY 7 RV T EE R LI K5
WY OFEE 2B IS ST LRINRESITND, 25D
Eb B R IO S Y T B ERRTE L A0 G B CE B
AMEHINESE LB HEAHARBSE DLW LT,

mEH

RO A RREET DL m VI H IR H A~ O R BLAL ALY
T EMENER TR KA KIE TR OWTHLNCT LR
KO EHBELT,

| Wb
WeBRE TR B 8 4L A 24129 BR. HE:1.7320.07 m,
R 65+8.4 kg (CF-¥) HAZEHE(R ) L L7Z,

BER  EEE
an ty I~

DEE THOETRE
i (15 min) i

BRI M

PR 1DENEES
$§ (30 min)

athty b |

E( Smin)

3rd+_'/I~

i(15 min)E

1 RBRIObaL: REBRORNEGHAIER,

BB A L2 A—% (COMBD (T 15 /3 MR HS W/t | FAER O
FHI M OVEBLAYEB) R L (RPE: Rating of Perceived Exertion) DI
B, s i Mg 0 . BB = R . B AR ST o 7 B X (EMG:
Electromyography) & ONINEEX] (ECG: Electrocardiogram) . %3218 Hit
B (VO,) el E, Zha 1ty he U THfki T 4 £y MEVIRL, 3

0 rMOFEASH (K 1), LERO RR FREAHIZOHAE (HR:
Heart Rate) . ZSEAR&RIGBEIFEIE (LE/HE) | BIZZREAR 8 R B 5

F—U—F ERER. HER. BRRENE. BkHE, L2

1 (HF/(LF+HF) & 5 H (LF: RSBy, HE: @RSy o %%
PEIZBI B ORIBEZNCERL . ZOIEFIIWBRER O 2 —RT
VAEEELTIREL,

FRER TR FE AL VA A— 2 [31% IV Co L 2 HE— 55 — (L HE R
OBEEZ R, FEAOER TR ICIE 15 BEBED Borg A — L& H
L7z, fBRIZ T 7T 47 & (BIOPAC) 12 X5 AR E k., LEX
FEASHEEEE AW TEHIIL BRI EOFHIIZIZ T VAN, T
L ARD IR AFHAI 2T 4 (K4b?) 248 JH L 7=,

=

4

L 2

150°

2 RBEH ENLREIEE. ALEEEE. TATLIZE
WTERESNT-AE,

FBRGARIT 2 BB (RS, BifE) X 2 TRERREE (L V7|
1E) D 4 Gk, BEMIBIRF BT RV EN RO EEZRELE
WL A1 IEBEE R MR AR S ER O T A EE K — 5
ZETarbm— AL (K 2), _EV TG BT D AMIE 30 W,
60 rpm L7z,

FHRITREE RO BER S0 H 7z BR ROV CE
DIRGE % S TIT o 7o, O TIE ol & 0 W T &A1,
ZH ILERIZIT Tukey-Kramer 5% FV 7z, Pearson OFE=RAH I/ #T
ZRWCHER O BEERE LT, A EKEIXENEN 5 %ELT,

BMEREER
OFtai
EiFRs-RT U VT Moy hvas: 3l
05 05 - %
0 04 I
05 0 Y 45 60 05 0 T 30 45 4;
-1 -1 [ T l
15 -15 1
. 2 |
-25 -25
3 -3
RIE-RTU VT AiIE-FRLE
05 % 0.5 k
ﬂ_: 0 45 60 ﬂ: 0 1 30 45 60
-1 -1 T
-15 -15
2 -2
-25 -25
-3 -3 i

3 BRREB/EIE  BMIE mm(FFEHESE),



EAREN - AFV T RHE-REY T R RO 3 SIS
REFRANTIHEL TOTZDICR L AR S ik S Cid— HIR
FELTZARICIEITE L CUe, ZAUTHIRE 1 Lo T R N2 - Hr ik Sk
IFEBO B HERS<EREAHEO/NSWEBIZBITLO T Dol
DIZEEZDIND, £ D7 LRS- IS 2 R 3 KT
TERER A L LI L 2 AN AW oTe, DEVRIICE DT
FEILAE DR BEIZ 21T o T, ZOTEND B iR HUR HL I O L0
IHERREE A TAE RIS G 2 DB ThSW &AM D,

OB

LBl =588/
0.025 —*— 0.025

0.02 0.02 I
0.015 0.015 "’
0.01 0.01
0.005 0.005
hva

0 0 e e
e B RV T ik
BRI A
0.004 0.004

0.003 0.003 I
I
0.002 0.002
0.001 0.001
0 0 B

[i=hva AR REYVY  ElE

X4 FHEEOLE  BfIlE Volts ((EH£SE),

FENE A OTE BT LB, TRINRAEL B IC BN RO T, Ll
SEAMEAARE SIS ORISR VTS HOLIFENR B IC L
RO, £ kb = SE OIR BN ATE SR T R L 0%
B3 LRSI TREL RS TV, ZHUTRTMEA B > TEDL
HTFICBENL TR NE B L7272 12, (R CidZe< BRI
BEDO LM bN-Z LI kDb DEE BN,

OPFIL 3
DAL
90 100 skk
85 90 I

80 80

75 70 I

70 | L - .
v IR REYVYT  ELE

FRRIEINE
700 —k 1000

600 800 z
600
500
400
400 200 =
300 o e
f=hvi

BiIfE RV ERLE

E5 MRERFAEIEOLE : BAI(E BPM, ml/min (FEH=SE),
DA%, BRI E LBV 7 R TRE STV, F
DT D R RN 1208, BB IR RiE LS
TRELRS Tz, ZU TSI ELON DL~ D BB E
2 MARAG B ~D AT RICKT T 2B L L THINT 2288 mH T
WH[4], ZNBXYBHEEBNC I > TR OER &I 1T HH2 Al
fHEBI Lo THMLIZb DD [FRFIZE F) 7 1 ~D @ KA -
el TREHAMESIL, FREL TLHEDAE LW EEE
FEREDIEINLIZb0EE BN,

OB fAfeR
AR R | RIZSIERAR R OIRENFRIE T, BB LITEIREE D
DIZBWTHHE B EN LN o7

OBV T Sttt
140 1200
~
120 £
> £ 1000
. <
= 100 . =
= L1% ° £ w0
o o ~
M 8 FLEEY
o 0
% 60 %
b B w0
5w 1%
R =-0.594, p = 0.000 & 200 R =-0.658, p = 0.000
20 R =-0.634, p = 0.000 R =-0.520, p = 0.002
0 0
o 001 002 003 004 005 006 007 0 001 002 003 004 005 006 007
LR =58/ LBI=5E/H

K 6 £EIEEZEMOMEE: FHSLEEIL-RT)T EH. BHFHE
-REVYG &,

LARRSI-A_F V7 R ORHE-_F V7D 2 A FIZ BN T L=
SHFR OB E DL, R ERELOICERZNADOMBEN RS
Nz, 2IUI_Z VT ENER T D10 T T &SRR I Z &
Lo TRIRTOMEE Z LN B R0 | FERAE B R R~ DA E
Lzt E 26N,

OxB AT

TBAEB) IR E TR S TRELR ST IHERR B DR
BT R LN oTo, ZOHBEEL TITHERE 2N EBRE LD LY
R EBHERF D OHIEL TEZX TV AR E 251D,

OnifgE S

RE-~ AV 7 R O 5 1L D 2 S EICB W TR N 0T
B FHANEBTRE EORICAOMBEN RN T, FoaiESMA T
FIRSTOLD ST EIRARDPRE B, TNHDTENLFEE A~
DAY [ 85 B 5 #L O £ B2 O ER N L7 o T AT EE
PERBHY | FAEENLFH 2@ TR CIREN RSNz e TEn
DFREFILIZbDEE Z NS,

WEED

FERAE R LY AR ORI X RSP R A SIIET AR L0,
PEBR f BP0 TR IS 5 2 DR BN K E NN ZEN DT,
FHCLAT O 3 mnZDORABEREINT DR AL MR DTENTRIBEIL
7=
RV TEEA~D EEOIE A
R ZED DI
cFEA~ORFEOEE
AFFROKREELT, B EDOIH R HERERRFHC B W TRELSE
B XD BE LI DI AN,

WSE XX

[1] Deursen et al. (2000): Mechanical effects of continuous passive
motion on the lumbar spine in seating. J. Biomech. 33, 695-699

[2] Duc et al. (2008): Muscular activity during uphill cycling: Effect of
slope, posture, hand grip position and constrained bicycle lateral
sways. Journal of Electromyography and Kinesiology 18 116-127

[3] Eklund and Corlett, (1984): Shrinkage as a measure of the effect of
load on the spine. Spine 9 189-194

[4] HHD, (2008): HFEMFHAICKITLESE/ICLLDMmEL ~
NDZEW). BLEFRRIERY: 23 (4) 515519

[6] BEHD, (2010): AHSHE D RELEHEDPHH A K OPFRIEBR 512
RAFT R AAREBANESRE 5 M e RS



