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The effect of the tactile stimulation of wooden handrails

on the psychophysiological response of humans
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Masaki SUGIYAMA, Yuko TSUNETSUGU, Eri MATSUBARA, Seiichiro Ukyo, Yutaka KATAOKA,
Forestry and Forest Products Research Institute

Abstract: The purpose of this study was to investigate the effect of wood used in welfare equipment on
psychophysiological response of users. The subjects grasped four handrails made of different types of materials (uncoated
wood, clear-coated wood, uncoated metal, and polymer-coated metal) during consecutive measurement of the pulse rate,
blood pressure, and brain activity as the physiological indices. Furthermore, sensory evaluation using the semantic
differential (SD) method and profile of mood states (POMS) test was conducted as the psychological indicator. Pertaining
to the physiological indices, no significant differences in brain activity were found using the different handrails. However,
significant differences were observed in heart rate variability (HRV), suggesting that tactile stimulation using wood may
induce a relaxed physiological state. Pertaining to the sensory evaluation, not only the different types of materials but also
the presence of coating on the materials induced different psychological responses.
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Fig.1 Test handrail specimens.
TMNP: Uncoated wood, TMP: Clear-coated wood,
PL: Polymer-coated metal, MT: Uncoated metal

L&+, ERBII~OREEL S,

BRI, AT W CLERGFHHERE A L,
ALREEICAE, B, B DRRE R 7 o,
EFFEICmLE - SElEHE Y EEE L. £, F
TV & FEMOBERMPE ORI EZRET 572D FETICY
—VANT =T CRAER (ZEBERLE ), A——
#H-01-T) A RLEfF L7z,

EBIL, WREDT A~ A HHEEF LUBHIRRET 1 4
MOLHIREEL D - 72th, GFCTFT 0 REEZ 2 2R
DfelF, 0%, FEHELT, TA~RA7 x5 L, EHFK
~OEEZAT) FIREZ 19 A 70 LTHEMLE. 2O,
M - AR ELEE  (Finapres Medical Systems, Finometer
PRO) 2 XV UHEH - YW M T & BRfa R, STaRob 0t
Wil (A h=7 A (), NIRO-300) (Z&Y, i i
@EgA, E7o, AEICLY FI0 L FEHOEMS IO
IR 2l e I E L7z, £THEHOREITL Y1 271
HOERZATV, TO®K, HREZLIZT X LRRIAET
Bt L, 4 A 7 VO FEREIToT

BRGEER & U Cid, Bt oBRugIc B4 2 Bk oars



D5 10 tOBFEF &2 L, SENFEM A 7 —n

(VAS, Visual Analog Scale) kI & 0 EBFHE 21T 5 R
&, BT e 74— (POMS EfEhK) @ 2 FEOR
Bpoa ik L7z,

JRREFIUEBE

FIVE2RSTZBEOF TV & FEMOBEM S mOE LT,

WO BHZBWT S, BERBMGEZ 2B T L
N, KMFETVICONTE, BEOFEICEADLLT, 5B
RERWE, ERICEUCZ (Fig2).

ABPFEREIZ DV, IUER] - JERHIMEIZ B\,
Bk U 7= 0 — BRI E 0 E5H & THEO#%, MEHC X
STMEDOHRB OB B ELL ZERHLNIR- T
(Fig.3). £7=, LAEHMEIC O W TR, MEHEMMIZE D,
BIZZ IR R OEEE T h 5 m A A B RS> (HF), ZRAH
RARDIEETH 5 EmBEW - KBRS O (LF/HF) A%
b3 205, ZALOMEMDPERE - MBHT L > TERRDHZ &
NEWEEhZ (Figd)., ZoZ b, MmE, LIES
PEAS, RIS N QAR E ~5 2 5585 T 5
LB sZ iR ENT.

JRIMFEEN I DWCIE, —HOWBRE TAMFET Y 248
ST BICITE B O BHEN R SN2 208, BRI (L2
LN T-HBRE L ND D, SR NHLE
ThD.

DERHHRIZIZ DWW TIE, VASTEIZ X B FEFHMEIC BN T,
BEAW =m0, TRICHIgE 20— FIcBIgede), TA
T2 —B%72), WEbohnw—%H5EL<, v —14F
), THR@ER—FRPR] W mHBICREWT, A&l
MEHIM OfE 2R L=, £72, POMS IZBWT, AMF
T DA, MAE S LT, BE—RL, MH>o—%
HIAB DO EMEL JER DG RRENoT2. 2D X 51T,
DEREM G, PR Co#McEb ST, KBS AR EZ Y
T ASHETND Z L ERBRTIEENELNT-

4. FEOH

ARFZECENT, FT02ED 2 LI K2R A
WG 2 2 B R Z G 288, MmE, ORMZEEES
PR & 2 018D 2 L AW B T LTz, £, DEFEE
T, PARTOEMICED LT, KB ARZY T v 7 2
SETVD Z 2RI OMRPELNT.

mk, ARIOWIEE, FEZRET DO O T 22t
HTHY, WREN DN NS, 5k, T—XDER
2, FEDOWSLZNDLMLENDD.

EiEs

AL, Ol) BB EITEEEEZ T ey =y
b TR RE 2 B S Lo AM O HREEN AR 25
IO (k0 =Lz,

SE XM

(1) RZIER, SER204F B R AR 55 )78 i i 2 (R fd e ke o
FEREE MmegkEd, KSR OREREEEZ O
OO R FAEEHEORMGA], FEIFEFIEEEANE
FREY R— bt ¥ —, pp.144-151,2009

(2) EWRI, =#mEEMRS, fHE R, Wintt, Aok
filg% & B RERTAM, 2H4408 H RAARM P e RE B4,
pp.164, 1994.

LIFE2015 20154£9 71 7 H—9 H @ (JUNMEEKZE)

Rest Touch
05 [ |
0
-05 [
—~ -1
st
— 2| —wuc
=25 [ em——\\-C
q -3 PL
-35 [
_4 o
-45
0 60 120 180
Time (s)

Fig.2 Changes in the temperature of the contact interface
between palm and each of the handrails after grasping.
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Fig.3 Influence of grasping each material on systolic blood
pressure.
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Fig.4 Change in the average power of the HF component and
the average LF/HF ratio of heart rate variability (HRV) after
grasping each material.
REST: average of the value from 0 to 60 s, TOUCH1:
average from 60 to 120 s, TOUCH2: average from 120 to
180 s.





