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A study on the possibility of using dual task performance as
a screening test for driving ability of elderly drivers

Su-Jung Shin
Professor, Dept of Occupational Therapy, Jungwon University
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Abstract This study was conducted to identify the relationship between the dual task performance
and driving behavior of the elderly driver in order to identify whether the dual task can be utilized
as a test to screen the driving ability of the elderly driver. We surveyed general information and
driving-related information for 32 normal elderly drivers, and evaluated Y-DuCog(Yonsei-Dual task
Cognitive screening) and the K-DBQ (Korean-Driving Behavior Questionnaire). As a result of the
study, the performance of the dual task using the pegboard task and the animal name speaking
showed a significant correlation with the score of the violation domain of K-DBQ. With this study,
it was possible to confirm the possibility as a test for discrimination of driving ability.

Key Words : Elderly driver, Dual task, Cognitive test, K-DBQ, Y-DuCog.
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Leofo] whet A1A1A Q1A|H 7]5o] HEET QXA
7T &4 99 ¥lo] 8% FFE vAE= 8%
o] HrH3-5]. QFHT LHTEE Felstr] Hgt AA
HAFRA TMT-B(Trail making test-B, A12917] &
A-B®), TMT-A(Trail making test-A, A297] A
AF-A%), UFOV-subtest 2(The useful field of view-
SHLAAL 2), MMSE(Mini-mental state examination,
7| HAZEHAD,  MoCA(Montreal — cognitive
assessment, ©EZ& Q17 B7}) 59 thket AE4
ARE0] AREElO] $HTHG,71. SHAIRE 71& QIR AEE 7L
=2 A9, 185E, Y 5ol wet FFZ Tom(8]

4 g
AYg2 247 s ALY Aol kil d=iA gl
O] MMSE, MoCAZ#AMl= =9tEo] Qirh. ERE
TMT-A, B @ UFOV-subtest 2AAR= A|Z4H4 7]%50]
A3 JFE € 5 YA LHAFoN A= AL 7
9] Agor FAZE HA ¢ 4= SiTH10L

YA G52 dHE &6 L A= &
St He= FAHLE $35k= 7o) asith 9
£ 501, AHS ol Rt tiskE ol A2 27
S5 FA S olop71E oloj7h= XA B
BAlol $3oh= Ao}, ol2gt }Aol= F 7HA] I
A Bfo FoHE Huistal fAsk= AXHQA A
7I's°] 87Eth SOl F HAE $P6t= A ol
% A spH[11], o]t 582 Hol7t EHA A
2F ZrasHA| EeH12,13]

A AZolM= §3] o8 HAES sl 33
of 3= o] ®IHsith &4 F e EE YH|Ao]
At 22 71718 AHESHAU FE B 554 o
3}E ol A2 24 0|99 o|RHQl EFoe FYE
7 &ofof gttt A WolAe F2E fAsH 3
H WS FAIGoF ok JEYol &Ko g
TEoh 28y Fogo] 852 g Ho|u®, ofe I}
AE BAl] T dfoll= GAA] AHEt 7 IA|
9] Y7t oA HoH14]. g A AT AXE
o171 BAE AME3EE o]FHAIE Aol 4T
F3ohs TUIA AFET 22 ALRS SAl ok
o]FIHA| AgollA WEAIS 914, T2 AFE 1o}
Y *A750] FYotA AU o= F2 AR
Ho} 1£919] A9 2H&LLe} SAYoA HL A3}
HAT Bkl 12jal o] FkA] =804 A

8 JL9] JEAAEA YolBr} A7 H=T}
o] Fo] Qlokar SR TH15].

F o] olFHAE &8st P75 AR AE AHA
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AAB7EEA E-85HATHIO).
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A7} ol E AXTE B3 654 olFoE LA E
A7k R S-Z A&5t e Al 235t
AL AFATE HhEsto] A tHo 2 H7h 9 HE
= AAISIH. A7 FolY A9 FFE w5
U AAHTH Agho] Sl= A2 Attt AR
Fot7] A BE AAECNA A B4 1 9
2 QAT F75] AL old FYE o ATt
< AAstTh gAY dekd AHeL 2AAE, &4
54 AL T 597 AL 2 HAF R E &
Aol MMSE-DS(Mini-Mental State Examination
-Dementia, 7|FAVIHHAA-AM)E  B7I6tict
o A P&Z YorEr] 9% K-DBQ(Korean
-Driving Behavior Questionnaire, $H=% A5
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Table 1. General characteristics of participants (n=32)

Variables n(%)
Male 22(68.8)
Gender
Female 1031.2)
Agelyears) 706 £ 5.1
Experience of driving(years) 305 + 142
Frequency of driving/week (day) 47 £22
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(Continued)
Table 1. General characteristics of participants (n=32)
Variables n(%)
Driving minutes /day 406 £ 21.8
Sedan 31 (96.9)
Type of car
Van 1@
commute 7 (21.9)
Z:ﬁ:i)\?iig personal activity 23 (71.9)
for job 2 (6.2)
Violation(times) 0.65+1.0
Accidents as offenders(times) 1.0£1.3
Accidents as victims(times) 0.3+0.6
MMSE-DS? 28.0x1.4

*MMSE-DS, Mini-Mental State Examination-Dementia

2.2 AT
2.2.1 AN O|Z1HH| QIX|MEZAKYonsei-Dual task
Cognitive Screening Test: Y-DuCog)
A olFIAlE ZTAo] ARt AAl oleT
A AAXXHHANYonsei Dual Task Cognitive
Screening Test: Y-DuCog)E A& o] &4
71& AE g7 A9 s 9 B4 ool I
9] Atdg 7AdstaAr 8y71Rke QIR B7E A
=k A FES 99AR EE 1070 &7171
(Box & Block task), © 107] Z7](Pegboard task),
6m A71(Walking)?] 37HA] ZA|7} &3t o] lom
olFI A= 479 dURAE st= Al TECIE
7] FAE SFoHA Hot S SddIA A 2
AZHE S5, olFHA Aldle ZA™ Azt et
=9 M+E 71554 E4. A olsHAlaY
(Dual task effect, DTE), ZBA3Y5(Correct
response rate, CRR), Q1A Z%51%HCognitive cost,
COL& AZEn Z17to] FA1 ofgfiet Pt

OFIALIN) = olFIA| LA - FLTH
SHAZE

C 2YHREON/) = A dE 5= 5/ o
FIA 94

- AAARSE) = (LI &= - olBTA &
T)/ 949IA &= x 100

o] FAAH= MMSE, MoCA-KeH] f-ojgt A

£ Hof QAFARS  ETAo] HFH
Cronbach’s-e%r2 °lSHA Ao A 848, 2FHHF
FolA 91601 At HA-AHAL AFgE= ICCs#tol
969~.996°02 EA YERLTH16].
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222 SUFH=HEX|(Korean—Driving
Questionnaire: K-DBQ)

£ dFoMe A=Y 21F59 #2525 Dot
H7] flsto] ofm|zl9] Aol ARG AEAIE AHE:
SFATH17]. o|AL Parker 5[18]°] ARE3t Driver
Behavior Questionnaire(DBQ) & =44 5[19]°]
HAR SAAFEEAAE 4% Aolt. & 255F
o2 Z9(lapse)d FE 9714, 2F(mistake)THH
F= 77k, Yulkviolation) B & 971X 7} 4l
=] ik L 5 Axg Y I¥Y 5
A, A A8 44, 'Eeolt 34, THE 1% 2
A, Al sk gt 138 Fojstar FHo] =2
5 A H-Yso] ofd AL ofn|eith & AAA
9] AlIF%+= Cronbach’s e= .9380°]t}.

Behavior

2.3 AUy

A IS gutd AE, dA olFHA JIAA
AT 9 FAPEEEAY dite 7S AE AME
sto] AAJstTt olFHAl AAAA Y - F57H
A= Hoi& A £4Z ol8siith BAEZR
3L PASW statistics 18.0& AFE3I9Y 79 =&
< 0.058 H7Hs}gith
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3.1 O|Z2H| QIX|HAL it

GAIA N JIES E5E7]7] B 9.3%,
¥ 137] 23.2%, 7] 55%7F 28 F3loH o|FiHA|
qAE E27]7] B 20.8%, HI1E7] 27.0%, &
7] 85%& FPA|7to] A AE Ut A=Y olFH
e dee ESS717190A4 114, HI1Z700A
3.7, A713A A 3.09] B e 234
 Bdde= 2557171 05, HAEE 0.3, 271 0.9
2 Uehdth QR FolFe EE%717] 48%, ®1
HE 12%, 27] 32%9 Bv= UESich di=
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Table 2. Results of Y-DuCog (n=32) oms v s
Y-DuCog Score (M+SD) When you go around the right curve,
Subtest task - . . ;
Box&Block Pegboard Walking 13 you don't see a bicycle running from 12 0.42
behind the right.
single task 9.3+1.22 23.2+4.10 5.5£1.00 - -
If | encounter a driver entering from
dual task 20.8+9.19 27.0+5.67 8.5+2.19 another direction at an intersection
14 ) -~ 1.3 0.53
b  animal without a traffic light, | enter the
nur‘r;n e(;ugl g!?as 9.8+0.47 9.9+0.17 7.5¢£1.36 intersection first.
DTEa 11.449 20 37+4.36 30819 When you enter a wide road from a
narrow road, you almost crash the car
15 |. . 1.1 0.39
CRRb 0.5+0.17 0.3+0.07 0.9+0.19 in front of you, worrying about the cars
on the wide road.
CCc 48.9+16.74 | 12.3+13.42 | 32.4+14.94 - -
When outperforming, the rate coming
aDTE, Dual task effect; bCRR, Correct response rate, cCC, 16 | from behind '_i detterlrlmn.ed slower than | 1.3 047
T it actually is.
Cognitive cost.
17 | can't check the. ba(;k and I'm packlng 13 0.49
up and bumping into something.
QG =
32 IJO =3 | was going to go to a destination called
_ - — 18 | A, but | unconsciously proceed to the 1.3 0.48
PAD I RN} e = o A= =3
EH C}Z}E"] Tﬁsg <] ek é"q“— (A= lg-‘_ﬂ,- destination that | usually go to.
3051485‘%‘ E%“;ﬂ- ‘5_]‘“?‘%](391 73}2(Lapse)% If the lane decreases on the highway
(e.g., highway access roads, rest stops,
= H 1 (o]
10.6£2.07, —Q—‘W(MIStake)‘C 8.6+1.58, H]ﬂ— 9 roads under construction, etc.), it 1 0.59
(Violation)% 112123494 rg‘iz g_ Esaq_ ZJ,' 6‘01-%9,] changes lanes just before the lane ends.
— — =3 Driving in the wrong lane while entering
o] = AN
lg-‘_ﬂ,- =~ "&_‘E"‘q—z}‘— Table 30" Zﬂﬂlﬂﬂ 2 a rotary intersection or a T-shaped road. 1 036
It almost crashes into another vehicle
Table 3. Results of Driving behaviors (n=32) 21 | While passing the intersection without |y ;| 33
seeing the sign of "stop” or
ltems M SD "concession."
1 | accidentally put it in neutral and try to 19 045 Do not check the rear view (back
start from the stop line. : : 22 mirror, side mirror) when entering a 1.0 0.17
5 | If the car in front drives slowly, it wil 1 0.33 road or changing to a car.
outrun to the right. 23 | Compete with other drivers for speed. 1.0 0.24
It approaches the car in front of it -
closer than the safety distance, allowing They brake too fast on a slippery road
3 | the car in front to speed up or change 13 0.82 24 |or mismanage the steering wheel to get| 1.1 0.33
lanes, which facilitates the progress of out of the lane.
my car. 25 It runs faster than the speed limit on 16 074
Without knowing that the car in front is the highway. . .
4 slow to turn left, proceed with a 1.0 0.29
right-hander. Lapse score 10.6 2.07
| don't remember where my car is Sub-domain Mistake score 8.6 1.58
5 ved in th King lot 1.3 0.65
parked In the parking lot. Violation score 1.2 2.34
6 Manipulate a machine that is different 10 025
from what was originally intended. : : Total score 305 | 485
7 If you are.annoyed, you h.onk at other 12 043
drivers or pedestrians.
I don't remember the situation on the = O 1= -
8 road | just drove through. 10 029 3.3 O|E§J_’-|'I'” ﬂX|7E‘,|A|'9_|' IIJOOH%a' gﬂﬂﬁl
At the intersection, they enter even ol=7lA] o]z AAL] A o AsE=0] 5L oo
9 though they know that the signal has 1.0 0.29 ]T'q‘ ﬂ il ] H ]—"] ‘:'-’—9/}_ gl oo O}T Can
changed to a stop sighl. 7ve] 4BUAS AE Ant 127\ S
When you turn right on the main road _ -
o =] T
10 | and enter the alleyway, you don't see 1.1 0.33 37)( T@E&%@%Q O]“(rqogo—dl % _ﬂgl—ogo_ﬂ' @‘l“ﬂ'ol Ac}
edestrians crossing the street. = =
£ e TUAE HeEle HIR713A 9] olsaA ey 3
1 Misread the signs at the rotary 13 048 -
intersection and enter the wrong road. : : I AR5} A4 p(O 019 §95FS HYF =
It runs faster than the speed limit on Y o Y
12 residential roads. 13 048 BAETE p<0 059] froleEe HAH. 234Er
When you go around the right curve, = %9,] }\J—L_Jfl—ﬂ]‘g 0]9,]]5 001=9,] /Rcl—iﬂ—jﬂ—ﬂ]% y_saq.
13 you don't see a bicycle running from 12 0.42 =
behind the right. 1 A= Table 494 Zth
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Table 4. Correlation of K-DBQ and Y-DuCog (n=32)

K-DBQ _ .
Lapse Mistake Violation
Y-DuCog
DTE 221 150 1100
Box&Block CRR -.037 -143 -122
task
cc 112 135 209
DTE -028 242 491"
Pegboard CRR -.004 -261 -.408"
task
cc 011 228 478"
DTE 172 185 010
Walking CRR -.039 -249 -.045
task
cc 145 168 049
"0€0.05, “p¢0.01
4, &

L3R QIFH AIA|, IAH 7579 Hdk= 2475
o= e v & 9tk =919 wEAI} F7hst
of whet =RleHAY JIAAEHAY ool AA
11 Qo] o]of] &84 £ Q= WHEC] EAET k.
ol £ A4 ¥ $4Y AEAAY 72ARE
A 8ot el olFiA £ s8It 24
P ATEL F W 1o JHIAE Yot
SFlct.

£ Aol Foigt A=Y olsaA AEAA 2
= BEAGY AtolA AARE Aol whEe] A
3} vwsto] FAH el &ote As QAT 4 A
o} Ad9] 7182 DTEAA E5%717] 16.52, H1
HE 552, 747] 8.86% o|4o]al, CRRIA E5&%7]
71 037, ¥IIEE, 035, 27] 0.49 H[FOE A|A|= o]
ATH16). TS A=Y AP 4 30582
2 opE JollA Q5L Fe, oF so7 T A
P& Hoja AN

olFIHA AEHAL M5 LHYTHEY ol
A7t AHEAE A% A ARt
7|A Y HE 7ol §-95t 4
g AEE7IEA 7MsdE SR
A& otz AlTke] 28 29
TAA] IAH FePgo] AXTFE FErg 9]
FolA ARETE =A Uepeh APl =
A7)50] W ]lo] BAHCRE FootA W
TS HATA st oH[7], A=RJAAFN 7 U=
o] AARIATHETt oot 2HLEHES =4 B
I3 A9 Aol 2 Wo g AmETH20].
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