I National Technical University of Athens, Department of Transportation Planning and Engineering, Athens, Greece

Accident risk of drivers with cognitive impairments
@ E.Papadimitriou!, D.Pavlou!, D.Kontaxopoulou?, S.Fragkiadaki?, C.Antoniou?!, G.Yannis?, |.Golias?
cAan

2 University of Athens, 2nd Department of Neurology, “Attikon” University General Hospital, Athens, Greece

15T CONGRESS OF THE EUROPEAN ACADEMY OF
NEUROLOGY

Berlin, Germany, June 20-23 2015

OBJECTIVES ANALYSIS

The objective of this paper is to estimate the accident risk of drivers with | | Accident risk analyzed by descriptive statistics at first and then appropriate
cognitive impairments in a driving simulator task. The accident risk of = mathematical models were developed. The statistical analysis method
drivers cognitively impaired due to specific pathologies (Mild Cognitive | selected is the mixed generalized linear model (GLM)

Impairment - MCI, Alzheimer’s Disease - AD and Parkinson’s Disease - PD) |

is calculated as the rate of the number . .- Accident Risk RESULTS 1/2
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DRIVING SIMULATOR EXPERIMENT 5% — * AD group has 5
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neuropsychological tests and psychological - behavioural questionnaires | g ooy 0,083 0017 0049 0117 o151 T TG o a;n area than in
to the participants which cover a large spectrum of Cognitive Functions: MCI 0045 0025 -0003 0093 34 1 066 * &Jg area. .
visuospatial and verbal episodic and working memory, general selective AD 0,173 0033 0108 0238 270 1 ,000 ** h group a; mge
and divided attention, reaction time, processing speed, psychomotor PO 0078 0034 0011l 0144 53 1 ,022* an | doubie
- Control O accident risk in both
P » : - . . . (Scale)  ,071° 0,004 0,063 0,079 driving
* Transportation Engineers - Driving at the simulator: assessing the driving | pependent Variable: Accident Risk (rural area) . < th
behaviour of participants by means of programming of a set of driving Model: (Intercept), Disease tehnwroninep ° an
tasks into a driving simulator for different driving scenarios. - ij“_o cislto oie RGe b ORIl [ B £ CONLHo! ONe.
_ | b. Maximum likelihood estimate.
"DRIVING AT THE SIMULATOR” ASSESSMENT RESULTS 2/2 e
L. . ) Confidence Hypothesis Test
* quarter-cab driving simulator manufactured by the FOERST Company 3 || GLM  in  rural  area S , s Interval
H " . . . . . .o arameter
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degrees, validated against a real world environment) significant differences P e ’
. : : . between  the  control @ (ntercept) 0,052 0018 0016 0,088 80 1 005
* Atfirst, one practice drive (usually 10-15 minutes) | drivers and the AD and MCI 0082 0026 0031 0133 100 1 002 *
* Afterwards, the participant drives two sessions (approximately 15 . . AD 0217 0036 0146 0287 362 1 000 **
. the PD drivers, whereas in : : : - - '
minutes each) . PD 0122 0,037 0048 0195 106 1 ,001 **
. . urban area the accident . .. 4
* Each session corresponds to a different » <k ic cianificantly high ontro
oad environment: Rural Road fisk Is significantly Nigner  (scale) ,052° 0,004 0,045 0,059
. | t . | ; C 4 2,1km in all groups of patients, | Dependent Variable: Accident Risk (urban area)
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°* an urban routel at |tS b|gger part # é_ = % N | : » b. Maximum likelihood estimate.
dual carriageway, separated by CONCLUSIONS
guardrails. Two traffic controlled i Urban Road 1
junctions, one stop-controlled L7km « Accident risk is slightly increased in urban driving environment than rural
junction and one roundabout are T one, in all examined groups

placed along the route. ! « AD drivers have the higher accident risk compared with all other

* During each trial, 2 unexpected incidents are scheduled to occur: examined groups
* sudden appearance of an animal (deer or donkey) on the roadway « AD drivers crashed more than 1 out of 4 incidents
* sudden appearance of a child chasing a ball on the roadway or of a | « PD drivers in urban area have more than 100% higher accident risk than
car suddenly getting out of a parking position. rural area

'« Overall, patients have significantly
higher accident risk than the control
ones.

||+ Even they drive slower (Pavlou et al.,
2015); they are more likely to crash
the incident that unexpectedly

| A[\/IPLE SCHEME | happens in front of them.
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