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Abstract: The purpose of this study was to clarify the relationship between reaction time (RT) and traffic
accidents and examine whether RT measurement is useful as a method for evaluating the risk of traffic accident
occurrence. The subjects were 79 healthy elderly women (mean age; 77.9 + 5.4 years). We employed a walking
environment simulator system (hereafter, walking simulator), which is considered to have the potential to evaluate
the individual risk of traffic accident involvement. We assessed 2 RT parameters: simple reaction time and multi-
task reaction time. Both parameters were assessed as the average value of 3 measurements (hereafter, simple
reaction time: SRT; multi-task reaction time: MRT). Based on the results obtained with the walking simulator, the
subjects were classified as either an accident group (n = 22) or an accident avoidance group (n = 57). Using 2-way
ANOVA, we compared the SRT and MRT as dependent variables and the group and task factors as independent
variables. When a significant interaction was observed, a significance test between levels was performed for each
factor using an unpaired t-test and a paired t-test. As a result, a significant main effect was observed in the task
factors, and a significant interaction was observed. Paired t-tests were therefore performed for the group factors.
Consequently, a significant difference was detected between the accident and the avoidance groups, and MRT was
slower than SRT in both groups. In addition, there was no significant inter-group difference in SRT with unpaired
t-test for RT for each task, but a significant inter-group difference was observed in MRT. Therefore, the accident
group had a significantly longer RT than the accident avoidance group. These results suggest that the MRT could
be a substitute parameter for assessing the risk of traffic accident occurrence using a walking simulator, making
it an effective index for screening older individuals (i.e. exploratory evaluation of whether or not an accident is
likely to occur). At the same time, promoting appropriate attention and improving traffic safety awareness among
older people is critical for reducing traffic accidents involving older people crossing the road.
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Figure 1. The walking environment simulator system



750 IRI1IE

MR E I Y Z—, 2016) Z&HHIC, Hi7y 3
2 L—X TOUEREZ TRE (H%%) ), K
Wz @] E%E UTHEmMm L.

AR CIEARBEF R DA ROACEH LT
AT 72, BTV R 2 L— X TOREITHB W
TEMIC I > T WS 72 e, il H I
FEWT U 7o B 2 SR lRERE & L7z,

3. RTQRIESZE

AWFICEBWTIE, RTZMT 2 5L
U CTHEAINL S DD KGR EHIE Z 87 L 7z
(Figure 2). ZMUZ, RT Z LSS 1 lE T =,
BT 2 2 L— X THBRFE I KRS % BB A B
ORI & > TRMliD Bz 25 Lz
Bl UTRA L, BANLE EA O RGO
HIEICIE, HENRGRERIAIE 8 (PTH RS2 1T.35)
ZHWz, 2 OKATIHIETE, BHEEEEZ L
e 2 A F 2w 7 EREEIC K 5 T RT OFiATH
NTVBH (JHEH - #EE, 2007 5 FEIED, 1998 ;
FHE M, 2010), THUE, HEFIESL TRICEEED
HHWHHIC L > THMEHPKRHETHS. 22T
AW TIEaimEDORT DR E LCIEHTE
BT EMRENTOV B EA KSR (LEED,
2019) ZBHEI, MTNEDHE EBRDICKBLL
T2 EHD RT JEZEfE L 7z.

3.1 BRI 5 EAYY) BFRISERRE

HE= Y RO TAGFICHERE Z S,
(VLD EAYD BRSO OME (LUK TSRT #ll
1 LWgd) 2 ENEL . SRT JIE TIX, #Hebk
HICLD ED BB ER D KB DTN E S I
M DR T2 FR7RET, Wi~y S 2

Light stimulus generator

-

-

Measuring mat

TR I N ST, 2m AT OEBOE ST
RRiE U TR e @ bR X B &Rz
Bzt #E I, DEilzECizb%2%N
CERLIMIB EN-TL TV v iGaDds
AU BT, FREJEDFIE L TH S HERHE D
BEAES v b2 EEn S £ TOREREZ 100 770D
I BHATTHNE Ule, e 33 794miL, 35
O EREME U, WIS D, #ER
HOMRAEED B T, AIITOHNS 2 37D
R ZIT o7z, FITDORED JFIEMEADOHBE Lz
W, WE 72 ED T2 TORBIC B THERE I
LT, IXNTH—DfERZETo 7

3.2 EEHIIL 5 EHVY HEEGERRE R SR R AIE
SEIRT L OMFRZMETT 25172 2 L—4,
T HITIFHEBOBEBEEWTIC BN TIE, ShEEy
WBTL, A D ORRA IR ZHERR U 7R 53
ZmliEd 27 DOBFZITO T LicEd. FDI
W, HRIBICHS 2 FOSKICIA T, WD
MO ZATHOREIHT L TO RT ZHlE L
THEIT 2T L Uz, BRUAH - IR EIEAH
Ficm < L, MBI OLZRIENTES T
LERL, SRT &[ARKICHEENIIRREIC I\ THIEL
ARESRMENIC 5 2 D NTZRISH LTS B S
% TD RT (multi-task reaction time, L. N TMRT]
Ligd) ZRE LTz, AR BT 5 FEAH O
BEREIREIC 5 2 D NSRS LTO RT
& (LUF TMRT #ilE ] &089) Tld, RTICpE
PLRRE TR L T2 R E ICn LT, EEERE
DZFITHIC 2 m Fi77D BHAROD & S ICERIE U 72'efl]
R AEEEED SREVUC K 2 ERES Z, Rt
WFE L Th S RS OEEBMNALE S v~z EEn

Figure 2. Measure of reaction time
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BEEREDOREICE VT, KT THVS
NTV 5B —TIE7% < (Lundin-Olsson et
al., 1997; Maylor and Wing, 1996; Melzer et al., 2001;
Rankin et al., 2000; Shumway-Cook et al., 1997), %
NZNOWHRNEPHNICBEDETIENRE E
NTW5. Z TRV TIE, BALKEETHMED
TE5T L, FEITHL TS BB BEOW;IFIC
BHnT E, BEOYU AT TK K 24t
PHRENTVWE T LR EZEERLT, HREIR
At/ —L 0m/s) ICADETTHITFZITY,
ZOTVRICEDETS0N S 1 AT TEHRZ 0
XTAY Y NI 5EZRH LIz, T OMNERE
i, AT THO S NS EERFREIC T 55
FEISE (Lajoie etal., 1993) & DG (Yaedley
etal,, 1999) DJjikzBEIC LTk,

4. fREHInEE

BTV 2 2 L— X TORERRICH DN TH
s, JHOHE & R EBEFEIC ) FH U, Shapiro-
Wilk #%E % W T HEETIC SRT & MRT D (E %
DIERZAT > T2, T 0%, FFEICBWTHIESZ
NIRRT Z e B A, BEERIN TS K ORfE 2 A
NI E Ul ZBE RO 21T o7 AR
R HERDRD NG EIE, RGO iR
EBROCMISOH B t MEZ VT, BRI LI

IKEMOEREAREZTT> 7. ElFNTNDOK
HER D DR E X OREZREIT 27201, IR
& Cohen’s d ZEHHI U7z, 2 TOMEHLIIC X
7 F R 4.0.0 for Mac OS X &V, A E/kiE
35% & L. AcB0TE, FilafEnrhii
WEED, #EREOEANEN (Fin, SR, (k#H)
NIRRT AT KT, RS RS/ VRS 2
fMiExTXiLTsHT e L

i # %R

BTV 22 L—RICKBHEDRR, R
22% (777144 5% ), % EERE 57 % (77.9
+587%) TdH > 7. Shapiro-Wilk #iiE = T
SRT & MRT DD 21T o 2R, £ T
WCIERMED R E NIz, T2 C BRI
IWZAT - TR, AREERICB W THER T8
EESH SN (F[1,150]=75.61,p<.01), Fiz,

B HEADRS 5Nz (F[1,150]1=17.78,p
<.0D). FRAEROIEHMNRD NI/, B
HICBNTHRIGDH B t BE 21T > T2 /EER, FHik
BB X UCHEREMEICBOTHEEEA MR E N
(HMBE 1211 =-16.77, p < .01, d = 3.86 ; S
WERE ¢ £ [56] = -22.23, p < .01,d =3.00), Wit &
IZ SRT & H#iE UC MRT DEE L7z (Table 1).
Kz, FFET L DORISKERIC DWW TRIGD 7R ¢t
WOEZAT > TeAER, SRT ICH W CIdE bR =

Table 1 Comparison the SRT and MRT for each groups

SRT MRT

Mean SD Mean SD

accident 0.29 0.06 1.07 0.22

avoidance 0.29 0.06 0.88 0.20

Mean difference 95%ClI p d

accident SRT - MRT -0.79 -0.88 ~-0.69 <.01* 3.86
avoidance SRT - MRT -0.59 -0.64~-0.53 <.01* 3.00
SRT Accident - avoidance -0.01 -0.04 ~0.02 0.54 0.17
MRT Accident - avoidance 0.19 0.87 ~0.30 <.01* 0.91

SRT: Simple reaction time, MRT: Multi-task reaction time
95%CI: 95% Coefficient Interval,

*p <.05

Mean difference: Difference in mean reaction time measured in each group,
d: Cohen’s d (d<0.2: small, 0.2 = d<0.8: medium, 0.8 = d: large)

accident: accident group in the walking simulator

avoidance: accident avoidance group in the walking simulator
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