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Literature: Crashes caused by sudden illness

At least 9-15% of driver fatalities (Ahim et al., 2001; Breen et al., 2018; Brodie et al., 2019; Tervo et al., 2008)
Underreported since non-fatal conditions leading to fatal crashes are often missed

«  1.3-14.5% of severe crashes (Hanna, 2009; Lindsay & Baldock, 2008; Fitzharris et al., 2020)

- Mostly single vehicle crashes initiated by lane departures (Brodie et al., 2019; Hanna, 2009; Neal et al., 2018)

- Vehicle pre-crash movements “out of control” for ~50% of seizure-related crashes (Neal et al., 2018)

- [ case studies with crash descriptions and medical conditions, 1 with video (Lindsay & Baldock, 2008;
Marinella, 2004; Motozawa et al., 2005; Sakurai et al., 2014)

- More knowledge needed about how sudden illness manifests and how drivers behave when falling ill.
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Study aim: Investigate drivers’ pre-crash vehicle handling and signs off iliness in crashes
where sudden illness was the main contributing factor
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Data and analysis

Crashes with Volvo cars in Sweden, in which sudden illness Retrospective analysis, two parts:

was identified as the main contributing factor. o L
Descriptive statistics (all cases)

Two databases:

Volvo Cars’ Accident Database (VCAD), involving crashes
collected based on repair cost level

Explorative analysis to identify driver pre-crash
vehicle handling and signs of iliness (subset of

cases)
Swedish Transport Administration’s database of fatal
crashes

In total 138 cases (73 fatalities), occurring 2010-2023.

Sources of information:
Questionnaires (VCAD only, 64 cases)
EDR data on speed, pedal use and/or steering (25 cases)
Medical records/autopsy reports (67 cases)

Additional witness statements, e.g., in-depth investigations, police
reports (61 cases)
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Demographics, road environment and trips

Gender

Female;
22

Driver info:

- Dominance towards men and age above
50 years

- Cases seen for ages 21-90 years

Male; 116

Posted speed limit

Time and place: Unknown 20
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Types of iliness

Medical condition Fatal Non-fatal

Outcome Effect on consciousness Syncope/Transient loss of

consciousness
Fatal, combination of injuries and

illness/unkown; 4 Unknown; 8 Cardiac arrest 44 0
Fatal crash injuries; 5 | No; 4 | Seizure 0 10
\ Acute myocardial infarction 7 1
_ (heart attack)
Non-fatal; 65 Stroke 3 4
Fatal illness; Diabetic event 1 4
o Aortic dissection 2 0
Yes:; 126 Respiratory illness 1 1
Nausea 0 1
Alcohol poisoning 1 0
Unknown 13 0

73 65
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Crash types

In most cases (96%), the vehicle first leaves its lane/road.
What happens next depends on the environment.

Crossing path; 1

Lead vehicle(s); 7

Oncoming vehicle(s); 16

Single vehicle;
115
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Pre-crash vehicle handling and signs of iliness

Posture

Other signs of illness
Pedal usage

Speed and acceleration
Intention to stop
Passenger interventions
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Driver posture (testimonies)

' Information; 15
Head moving side to side; 1

No information; 123 Leaning to the side; 1
Sitting up straight; 2

Leaning back; 4

Collapsed; 7
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Other signs of iliness (testimonies)

Information; 49

No information; 89 Premonitions

Premonitions
unknown; 9

Premonitions; 24

No premonitions;
11

Lost vision as first
premonition; 5
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Externally observable:
Wheezy/snoring breathing
Gurgling sounds
Sweating
Coughing/sneezing
Convulsions
Mouth smacking
hills/shaking
Drooling

Paleness

Sensations:
Loss of vision
Pain
Feeling ill/nauseous
Feeling tired/fatigued
Feeling about to faint
Uneasiness
Headache
Racing heart

Dizziness
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Pedal usage (EDR, last 5 s)

EDR; 24

>

No EDR: 114 Brake pedal usage

Onand off; 1

Onright before crash; 2

On throughout, while also
pressing gas pedal; 2

Off throughout; 19
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Change in speed

Speed up and down; 1

Speed decrease; 4

Speedincrease; 10

Speed
constant; 9

Maximum gas pedal pressure

o NPk Gy o O

0% 1-20% 21-40%  41-60%  61-80% 81-100%
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Speed and acceleration (testimonies)

I Information; 30
Constantor Varying speed; 1

No information; 108 increasing speed;
3

Slowing/foot off
gas pedal/low
speed; 5

High speed and/or
acceleration; 16

In 8 cases, the driver
Unknown before .
crash, presses the started accelerating
gas pedal after from low speed or
crash; 5 .
standstill.

DDI 2024, 22-24 October, Emma Nilsson, emma.j.nilsson@volvocars.com



V O L vV O

Intention to stop (testimonies)

Information; 28

Stopped, thendied; 1

No information; 110 Wanted to stop but couldn't; 1

Never starts maneuvre; 2

Starts maneuvre and then
lose control; 13

In 6 cases, the driver started

accelerating again after losing
consciousness.

DDI 2024, 22-24 October, Emma Nilsson, emma.j.nilsson@volvocars.com

No premonitions; 11
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Passenger interventions (testimonies)

Information; 13

In 5 cases, the driver
accelerates while the

No information; 23
passenger keeps the car

on the road.
12
10
8
6
4
. I
0 I DN
Nothing Steers Pulls handbrake Puts gearin  Tries to remove

neutra foot
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Conclusions

Sudden illness can, and do, occur anywhere and anytime - Outcome depends a lot on the environment

Many drivers reported no, or very late, premonitions = Little time to act

Posture and other signs of iliness varied = Multiple ways to detect illness are needed

Drivers many times accelerate the vehicle - Fast interventions are needed

Pressing the gas pedal may be misinterpreted as an intentional act - How to know if a driver acts intentionally?

Passengers struggle to deal with the situation - Passenger support needed
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Thank you! Questions?
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