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dist . .
EG s Objectives

Assess the degree to which in-vehicle distraction affects
drivers with cerebral diseases through a driving simulator task

The driving performance of drivers

with cognitive impairments (MC],

AD and PD) is examined under

three driving conditions:

* undistracted driving,

* driving while conversing with a
passenger,

e driving while conversing on a
handheld mobile phone
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ammen Driving at the simulator” assessment

* At first, one practice drive (usually 10-15
minutes)
* Afterwards, the participant drives two sessions
(approximately 15 minutes each) .
* Each session corresponds to a different
road environment; Rural Road

* arural route, single carriageway, - Sk |
zero gradient, mild horizontal curves o
* an urban route, at its bigger part } o
dual carriageway, separated by (
guardrails. | Urban Road
* During each ftrial, 2 unexpected incidents are ,, 17km
scheduled to occur: 4

* sudden appearance of an animal (deer or -
donkey) on the roadway "
* sudden appearance of a child chasing a
ball on the roadway or of a car suddenly
getting out of a parking position.
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A e Sample scheme

Sample Scheme Age Sample Scheme Years of Education Sample Scheme Driving Experience
Box and Whisker Plots Box and Whisker Plots Box and Whisker Plots
45
? N
Control MCI AD PD Control MCT AD PD Control Md AD PD

140 participants i more than 55 years of age and of similar demographic characteristics):
31 Healthy Controls (aver. 64.5 y.0., 20 males)
109 Patients (aver. 69.0 y.0., 80 males):
59 MCI patients (aver. 70.1 y.0.),
25 AD patients (aver. 75.4 y.0),
25 PD patients (aver. 66.1 y.0.)
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FIE BRAIN Results

Driving performance measures
examined for the three

distraction conditions:
e speed

* time headway variability
* lateral position variability
» steering angle variability
« number of driving errors per trial

(speed limit violations, hit of sidebars,
outside road lines, and traffic sign violations)

e reaction time

+ accident probability 7T .p;lﬂb
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Mean Speed (km/h) - Rural Area Mean Speed (km/h) - Urban Area
» Conversing with - No Disacton No Dsticion
pa SSe ng er a p pea rs 1o 1 Mobile Phone B ilc Phone
have no significant - é Q H
effect on speed in all ?ﬁ

examined groups

Control MCI AD PD Control MCI AD PD

« Mobile phone use
leads to increased
speed for the AD
group in urban area Time Headway Variability (s) - Rural Area Time Headway Variability (s) - Urban Area
No Distraction - g&?iii;ﬂ?
* AD drivers when using = wic e p—
the mobile phone have . ” E

a large variability in - é é é

time headways in both = $ $ $$ $$

rural and urban " Control MCI AD PD " Copilial MCI AD PD
environments
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Results

driverjNN

« AD and PD drivers
have higher vehicle
lateral position
variability when using
the  mobile  phone
while driving.

» Regarding the driving
errors, mobile phone
use leads to more than
40% increase in errors
than the undistracted
condition, for  the
groups  with  brain
pathologies (especially
the MCI group in
urban area)

Lateral Position Variability - Rural Area

No Distraction
Conversation
Mobile Phone

gi 17 o8

Control MCI AD PD

Driving Errors / Trial - Rural Area

No Distraction
Conversation
Mobile Phone

Control MCI AD PD

Lateral Position Variability - Urban Area

No Distraction
Conversation

Mobile Phone Ei

Control MCI AD PD

Driving Errors / Trial - Urban Area
No Distraction

Conversation
Mobile Phone

Control MCI AD PD
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WG ACT) . :
T Results - Reaction time
e In rural area AD and PD groups have __ Reaciontime(ms)-RuralArea
the worst reaction times (more than .o. - wo oercion |
40% worse reaction times than the oo g ' —
control group) H
+ Mobile phone use seems to have a .., | 1
significant effect on reaction time for AD w0 %?
and especially PD groups oo et D o
« AD and PD sample in mobile phone use Reaction time (ms) - Urban Area
in urban areas was very small, thus the ., B cton
mobile phone use results for these two e Mobile Phone
groups are not significant
=
« Conversing with passenger doesn't ...
seem to have an important effect on =
reaction time in all examined groups 10000
Control MCI AD PD
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s RESUIS - GLM Reaction time (millisec)

[ [Parameter Estimates [ W | Parameter Estimates [ ]
95% Wald . 95% Wald .
. Std.  Confidence Interval e Iees TC3 . Std.  Confidence Interval Hypothesis Test
Parameter B Parameter B
Error L U "é’ﬁ!“ o Si Error wadchi- d o
ower pper - o 9. Lower  Upper “spae ¢ Sig.
(Intercept) 16791 713 15393 18190 5541 1 ,000 (Intercept) 13419 528 12384 14453 6465 1 000
MCI 372,8 1004 176,1 569,5 138 1 ,000 * MCI 130,6 73,6 -13,6 274,8 3,2 1 ,076 *
AD 884,4 1298 6300 11387 464 1,000 * AD 463,4 944 2784 6485 241 1 ,000 **
PD 575,9 134,5 3124 839,5 18,3 1 ,000 * PD 262,2 100,7 64,9 459,6 6,8 1 ,009 *
Control 0 Control 02
MCI Mobile Phone 338,4 1354 73,1 603,8 6,2 1 ,012 * MCI Mobile Phone 55,8 110,9 -161,6 2731 0,3 1 615
MCI Conversation 461 1001 2424 150,1 02 1 645 MCI Conversation 247,5 742 1021 3928 11,1 1,000 *
M MCI No distraction 02 = MCI No distract 02
..g AD Mobile Phone  1171,8 3324 5204 18232 124 1 000 * IR AD Mobile Phone 1410 1917 -2348 5168 05 1 462
il AD Conversation 745 1542 3769 2278 02 1 629 i) AD Conversation S IICTICN il I U B WS
0 AD No distracti 0 » AD No distraction 02
= -5 Mob'lls Lahc on R B e B R =¥ PD Mobile Phone 2576 2309 7101 1949 12 1 265
obile Phone ) , ! ! ’ ** . o
b : ’ 8 PD Conversation  438,0 1286 1859 6901 116 1 001
-8 PD Conversation 108,8 1646  -213,8 4314 04 1 ,509 © : :
1] : - "8 PD No distraction 02
K28 PD No distraction 02 ) -
) - ¥ Control Mobile Phone 1479 96,7 41,7 3374 2,3 1,126
Control Mobile Phone 91,6 1223  -1481 331,3 0,6 1 454 .
Control Conversation ~ -1093 1034 3120 934 14 1 291 Ctrl Conversation 160,2 765 103 3100 44 1,036
Control No distraction 02 Ctrl No distract 02
(Scale) 493591,96° 275711 442406,6 550699,3 (Scale) 183824,602° 12838,9 160307,2 210792,0
Dependent Variable: Reaction Time (ms) (Rural area) Dependent Variable: Rea*ct.ion Time (ms) (Urban area)
Model: (Intercept), Disease, Disease * Distraction Model: (Intercept), Disease, Disease * Distraction
- a. Set to zero because this parameter is redundant. - a. Set to zero because this parameter is redundant.
I : veximum ikeihood estimate. - b. Maximum likelihood estimate.

* Rural area: Although conversing with a passenger doesn’t seem to affect reaction time, the use of the
mobile phone has significant effect on all groups of patients

« Urban area: all participants (except for the MCI group) were affected by the “conversation with
passenger” task, and their reaction time was significantly deteriorated; even the control group

Cognition behaviour and driving, 26 June 2015, Athens



amroe  Results - Accident probability

Accident Probability - Rural Area

 AD drivers have in all conditions the —
higher accident prObabi"ty, and — Conversation
especially when conversing on the .. A Phone
mobile phone (more than 60%)

« PD participants have also a significant
effect in accident probability when using
the mobile phone

Control MCI AD PD

Accident Probability - Urban Area
« Conversation with passenger doesn't =«

increase the possibility of causing an ... No Distraction
: Conversation
accident Mobile Phone

* In urban area the differences between . .
the groups are approximately the same

with the rural area
Control MCI AD PD
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gz Results - GLM Accident Probability

| [ Parameter Estimates [ W | Parameter Estimates [ ]

95% Wald : 95% Wald :
. S, Confidence Interval ~ YPOIEsis Test . Std Confidence Interval  Hypothesis Test
Parameter B Wald Parameter B =

2l Lower Upper chi- df  Sig. Error Lower Upper ci- df  Sig.

Square Square

PD Conversation -0,140 0,065 -0,267 0013 469 1 030 **
PD No distraction 02

Control Mobile Phone -0,015 0,049 -0,110 0,081 0,09 1 ,764
Control Conversation -0,035 0,038 -0,110 0,040 082 1 ,365

Ctrl No distract 0a
(Scale) ,046° 0,0 0,0 0,1
Dependent Variable: Accident probability (Urban area)

Model: (Intercept), Disease, Disease * Distraction
a. Set to zero because this parameter is redundant.

PD Conversation 0,051 0,060 -0,067 0,168 071 1 398
PD No distraction 02
Control Mobile Phone 0,051 0,060 -0,067 0,168 071 1 398
Control Conversation 0,025 0,038  -0,049 0,099 044 1 509
Control No distraction 02

(Scale) ,066° 0,0 0,1 0,1

Dependent Variable: Accident probability (Rural area)
Model: (Intercept), Disease, Disease * Distraction
a. Set to zero because this parameter is redundant.

- b. Maximum likelihood estimate. - b. Maximum likelihood estimate.

« Mobile phone use has a significant effect in increasing the accident probability in the MCl and the PD
groups in rural driving environment

« In urban area, the effect of the presence of distraction is not significant, probably because of the small
sample size of the impaired participant who use mobile phone in such an environment.

(Intercept) 0077 0026 0,026 0128 88 1 ,003 (Intercept) 0,068 0027 0,016 0120 661 1 010
MCI 0,068 0,027 0,016 0120 661 1 ,010 ** MCI 0,182 0037 0,109 0254 2418 1,000 **
AD 0,185 0047 0,092 0277 1519 1 ,000 ** AD 0,248 0,047 0,155 0341 2742 1,000 **
PD 0015 0,049 -0,081 0111 009 1 763 PD 0,172 0051 0,073 0271 1153 1,001 *
Control 0° Control 02
MCI Mobile Phone 0,125 0,049 0,029 0222 645 1 011 * MCI Mobile Phone -0,197 0056 -0307 -0088 1254 1 ,000 **
MCI Conversation 0,055 0,037 -0,126 0,017 225 1 134 MCI Conversation -0,219 0,037 0,292 0,146 3445 1,000 **

5 MCI No distract 02 = MCI No distract 02

yifl AD Mobile Phone 0,438 0121 0200 0676 1304 1 ,000 ** [zl AD Mobile Phone 0150 00% 0339 0039 2423 1 120

g AD Conversation -0,067 005 0,177 0044 141 1 236 g AD Conversation 0,094 0064 0220 0031 216 1 142

el AD No distraction 02 =3l AD No distraction 0°

-xg PD Mobile Phone 0,362 0088 0,190 053 1704 1 000 ** -kg PD Mobile Phone 0,115 01116  -0,342 0,112 098 1 ,322

(C (1)

2 ki

(o) o
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IN Conclusions 1/2

« Overall, the Dbrain  pathologies
examined (MCI, but especially AD and
PD) lead to important deterioration in
road safety in several ways:

* |ower mean speed

larger headway variability

larger lateral position variability
* more driving errors
* Worse reaction times
e higher accident probability

« “Conversing with passenger” doesn't
have a significant effect on the
participants in any driving performance
measure (except for reaction time in [
urban areas) i
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e Conclusions 2/2

« "Mobile phone use” has a significant effect on
almost every driving performance parameter
examined, at all groups with cerebral diseases,
in both traffic environments:

even lower mean speed

ADs’ much larger headway variability

ADs" and PDs' much larger lateral position
variability

40% increase in driving errors

reaction times over 3 seconds

accident probability approximately 50%

« Control group doesn't seem to be affected by
the distraction conditions
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