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1. Background

p ¢ Table 1. Definitions and the units of the driving features calculated.

interior and Exterior Feature  |Unit___|Definition

Facing Cameras
_______ Tri-axial Accelerometer Mean Sp eed (no rmal-

* Driving depends on cognitive, perceptual,
and motor abilities, which can be affected

Average vehicle speed on urban and arterial

by cognitive decline. owtitad éind tie GPs speed zones) km/h roads with posted limits of 40-70 km/h
\ R Average vehicle speed on highways and
* Brief clinical or on-road assessments may 1 j\_\ N Mean speed (high- o ey et mosed Ml eI
. . speed zones)
not fully capture how older adults drive in I ) km/h

daily life.

e Mean lateral Average magnitude of side-to-side
\~ fg' acceleration € acceleration
\ ==
(
N Under-speeding S /tri Average time per trip spent driving more than
duration P 10% below the posted speed limit
. . : Average time per trip spent driving more than
Speeding duration S/trip 10% above the posted speed limit

Harsh brake rate events/ qu ber of harsh braking events per 100 km
100 km driven
Mean speed during Average speed across turning maneuvers
) km/h . .
outlier turns flagged as statistical outliers

* |n-vehicle sensors can capture real-world
driving behaviours over time.

Fig 1. In-vehicle Driving Monitoring System
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* |dentifying reliable digital driving markers

may support earlier detection and % @ E /

monitoring of cognitive decline.
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associations between real-world driving o o . Proportion of trip o Fraction of trip time spent at relatively
. ] 8 weeks of naturalistic Participant-level Huber regression, Bootstrap 95% Cls cruising constant speed
measures and cognitive function. driving & MoCA metrics, standardized: adjusted for sex, age Split-half reliability Mean speed during Average speed across tight, sharp-radius
scores Z-SCOres and driving exposure across trips tight/sharp turns km/h R e

3. Results

Associations between the top driving features and MoCA

Table 2. Average Demographics of All Participants Robust linear regression adjusted for age, sex, and driving exposure

Site Controln MClIn Mean lateral acceleration (g) T
(Age: mean, range) (Age: mean, range)
Calgar 14 4
y (75.7, 66-88) (72.5, 70-77)
3 . Mean Speed at Normal-5peed Zone -
Toronto N
(72.7,72-74) (72.7, 70-76) IO Not significant (p = 0.05)
Significant (p < 0.05)
MoCA distribution Mean Speed at High-Speed Zone -
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o > Harsh brake rate (per 100 km) - : O :
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7 Effect on MoCA (points per +1 SD feature)
%] ‘ Fig 4. Associations between the top driving features and MoCA
g ‘ ‘ ‘ ‘ (Note: “+1 SD” means a one standard deviation increase in the driving feature, or a higher-than-average value for that feature. The points show the estimated change in MoCA score associated with that increase.)
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Fig 2. MoCA distribution (n=28) o o
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Median: 330 (IQR: 193-3343) Fig 5. MoCA deviation versus mean lateral acceleration Fig 6. MoCA deviation versus mean speed at normal speed zone Fig 7. MoCA deviation versus mean speed at high-speed zone
Fig 3. Driving distance distribution (n=28) (Note: For the driving features, 0 represents the sample average. Positive values represent higher-than-average values, and negative values represent lower-than-average values.)

e Lower MoCA scores were associated with

v’ greater lateral acceleration, N Fondation
v’ lower average speeds on normal-speed roads, and RN
v’ lower average speeds on high-speed roads.
* These findings suggest that naturalistic driving features may serve as candidate digital markers of cognitive function in - .. '.
older adults. %f&é&'&'ﬁ"ﬁgﬁ HOT::H'K,SS
* Future research should include larger samples with similar numbers of healthy control and MCI participants and SRAININSTITUTE
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account for contextual factors such as road type and traffic. ranuki.hettiarachchi@ucalgary.ca



	Slide 1

