APPENDIX
Driving ability assessment
The subjects received their diagnoses before being admitted into the rehabilitation program, where they were referred to by their physician or specialists from traumatology and neurology departments. They underwent a standard four-part evaluation of driving ability, conducted by a multidisciplinary team of a specialized physician, a clinical psychologist, an engineer trained in functional assessment, and a driving instructor qualified for work with people with disabilities. 
Clinical evaluation
Medical and anamnestic documentation was reviewed, and demographic and social data were collected. Factors relating to the severity of symptoms (e.g. GCS score, length of loss of consciousness, etc.) were considered in light of the patient’s driving history, occupation, and personal characteristics. The specialist also checked for contraindications to driving, such as uncontrolled seizures, reduced field of vision, or disinhibition due to a severe frontal lesion.  
Neuropsychological diagnosis 
Executive function and mental processing speed were assessed with the Tower of London (ToL) test (Culbertson and Zillmer 2005), and attentional performance was evaluated with a selection of subtest from the TAP-M battery (Zimmermann and Fimm 2002): Alertness, Distractibility, Selective (Go/No-go) and Divided Attention.   
Functional assessment
A custom driving ability tester (Humar et al. 2003) was used to assess the field of vision, limb functionality, reaction times, and information processing speed in response to a variety of prompts. Limb strength was assessed by measuring the force on the steering wheel and brake pedal, and the subjects completed an ‘acceleration’ test where an on-screen curve had to be followed by controlling gas pedal pressure. 
On-road driving
The patients completed an on-road test with a driving instructor. The test course was within 25 km of the facility and covered the main elements of traffic infrastructure in residential and non-residential areas, including a motorway. The instructor filled a standardized form, assessing the patient’s driving performance. 
The results of all tests were then reviewed by the medical team, which provided a personalized assessment of whether a patient should have retained their license or if a revocation or limitations were necessary.
	Table A1. Neuropsychological test results by driving ability.

	
	Fit
	Conditional
	Unfit
	All

	
	M
	SD
	M
	SD
	M
	SD
	M
	SD

	Tap-M

	
	Alertness
	46.10
	8.78
	43.04
	10.56
	37.03
	11.40
	41.92
	10.90

	
	Go / No go
	46.26
	3.99
	40.43
	4.90
	40.94
	5.52
	42.59
	5.48

	
	Divided attention
	49.61
	9.22
	43.46
	9.11
	39.84
	11.12
	44.29
	10.64

	
	Distractibility
	50.23
	6.04
	43.38
	5.99
	40.04
	8.32
	44.62
	8.12

	Tower of London
	99.89
	10.06
	94.02
	11.21
	84.91
	12.23
	92.91
	12.74

	* The test results represent average standardized scores of different test outputs (e.g. completion times, error and omission numbers). TAP-M and ToL scores are standardized with means of 50 (±7) and 100 (±15), respectively.


Driving scenarios
The scenarios are routinely used for educational and risk-assessment purposes by a Slovenian insurance company (Triglav Lab 2020) and were designed in collaboration with traffic professionals who provided information on common types of traffic accidents.
Rural scenario 
The first scenario mimicked a rural environment with straight and curved two-lane roads with speed limits of 90km/h in non-residential and 50km/h in residential areas. It had low to moderate traffic and briefly passed through a village.
Highway scenario 
[bookmark: _Hlk36116006]The second scenario was a typical four-lane highway with a speed limit of 130km/h for personal vehicles. The drivers had to merge into traffic, be mindful of other vehicles, and adjust their speed to changes in the environment. Fog was programmed to appear in the second half of the scenario, reducing the visibility to 100 meters. The situation was preceded by a textual warning “Pozor, megla!” (Slovene for “Attention, fog!”) on a variable-message sign and a traffic sign limiting speed to 70km/h in foggy conditions.
Urban scenario 
The third scenario represented an urban city environment. It encompassed a four-lane avenue, two-lane roads (one with a bike lane on the driver’s right side), and one-way streets with speed limits of 70km/h, 50km/h, and 30km/h, respectively. Traffic density varied from moderate to high and included several pedestrians and cyclists. 

	Table A2. Variable descriptions.

	
	Variable
	Description

	Vehicle control
	

	
	Speed (M, SD)
	Speed of the vehicle measured in km/h

	
	Acceleration variability
	SD of the vehicle’s acceleration in m/s2

	
	Jerk (M)
	Logarithm of the vehicle’s jerk measured in m/s3

	
	Lane position variability
	SD of distance between the vehicle and lane center

	
	Gas pedal position (M, SD)
	Position of the simulator’s gas pedal, represented on a 0 to 1 interval

	
	Brake pedal force (M, SD)
	Force applied to the brake pedal, measured in N

	
	Steering variability
	SD of steering wheel angle in degrees

	
	Steering reversal rate
	Steering direction changes above 5° by elapsed time

	Traffic rule compliance
	

	
	Headway time violation
	Rate of 2s headway time violation 

	
	Speeding rate
	Rate of time driven above the speed limit

	
	Turn signal error rate
	Rate of signaling omissions in turns and lane changes 

	
	Number of accidents
	Number of collisions more than 2s apart

	Reaction time
	Time from signal to 75N force measured on the brake 





	Table A3. Means comparison results across variables for the three scenarios.

	
	Rural
	Highway
	Urban

	
	F
	p
	F
	p
	F
	p

	Vehicle control
	

	
	Speed
	.971
	.383
	.562
	.572
	.584
	.560

	
	Speed variability
	1.021
	.345
	.454
	.637
	.002
	.998

	
	Acceleration variability
	.123
	.884
	.660
	.520
	2.391
	.097

	
	Jerk
	2.209
	.116
	.918
	.403
	1.530
	.222

	
	Lane position variability
	1.527
	.223
	2.896
	.061
	7.650
	.001

	
	Gas pedal position
	.400
	.672
	.347
	.708
	1.666
	.195

	
	Gas position variability
	.130
	.879
	.573
	.566
	1.528
	.223

	
	Brake pedal force
	1.817
	.168
	.891
	.414
	1.421
	.247

	
	Brake force variability
	1.295
	.279
	.215
	.807
	.472
	.625

	
	Brake rate
	2.121
	.126
	.301
	.741
	1.572
	.213

	
	Steering variability
	.567
	.569
	4.015
	.022
	2.221
	.115

	
	Steering reversal rate
	1.712
	.187
	3.859
	.025
	.532
	.589

	Traffic rule compliance
	

	
	Headway time violation
	.879
	.419
	.363
	.697
	/
	/

	
	Speeding rate
	2.186
	.118
	.548
	.580
	4.432
	.015

	
	Turn signal error rate
	.520
	.596
	3.786
	.027
	1.422
	.247

	
	Number of accidents
	.035
	.966
	1.962
	.147
	4.406
	.015

	Reaction times
	5.278
	.007
	13.520
	.000
	8.790
	.000
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[bookmark: _Hlk36561390]Figure A1. Mean lane position variability by group in the urban scenario. (Error bars: 95% CI)
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Figure A2. Mean number of accidents by group in the urban scenario. (Error bars: 95% CI)
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[bookmark: _Hlk36561482]Figure A3. Mean speeding rate by group in the urban scenario. (Error bars: 95% CI)
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[bookmark: _Hlk36561520]Figure A4. Mean steering reversal rate by group in the highway scenario. (Error bars: 95% CI)

[image: ]
Figure A5. Mean steering variability by group in the highway scenario. (Error bars: 95% CI)
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Figure A6. Mean turn signal error rate by group in the highway scenario. (Error bars: 95% CI)


	Table A4. Simulator parameter correlations with neuropsychological test results.

	Variable
	Alertness
	Go / 
No go
	Divided attention
	Distractibility
	ToL

	Rural scenario

	Speed
	0.1
	0.09
	0.13
	0.08
	0.03

	Speed variability
	0.07
	0.05
	0.17
	-0.01
	-0.01

	Acceleration variability
	0.17
	0.03
	0.02
	0.01
	-0.11

	Jerk
	0.16
	-0.03
	0.05
	0.11
	0.01

	Lane position variability
	-0.35**
	-0.14
	-0.33**
	-0.36***
	-0.35**

	Gas pedal position
	0.11
	-0.04
	-0.04
	-0.06
	-0.14

	Gas position variability
	0.14
	-0.01
	-0.07
	0.02
	-0.07

	Brake pedal force
	0.19
	0.05
	0.12
	0.12
	-0.03

	Brake force variability
	0.13
	0.11
	0.21*
	0.18
	0.04

	Brake rate
	0.24*
	-0.02
	0.14
	0.01
	0.13

	Steering variability
	-0.07
	-0.0
	-0.09
	-0.06
	-0.17

	Steering reversal rate
	-0.03
	-0.25*
	-0.13
	-0.14
	-0.34**

	Headway time violation
	0.01
	-0.02
	0.03
	-0.1
	-0.09

	Speeding rate
	-0.12
	-0.17
	0.02
	-0.14
	-0.12

	Turn signal 
error rate
	-0.11
	-0.08
	-0.2
	-0.22*
	-0.22*

	Number of accidents
	0.06
	-0.1
	0.08
	-0.05
	-0.11

	Reaction time
	-0.09
	-0.08
	-0.05
	-0.28*
	-0.24*

	Highway scenario

	Speed
	0.29**
	0.15
	0.28**
	0.25*
	0.22*

	Speed variability
	0.08
	0.0
	0.17
	-0.02
	0.04

	Acceleration variability
	0.0
	-0.09
	-0.03
	-0.12
	-0.2

	Jerk
	-0.1
	-0.27*
	-0.12
	-0.09
	-0.18

	Lane position variability
	-0.25*
	-0.34**
	-0.27*
	-0.41***
	-0.24*

	Gas pedal position
	0.17
	0.03
	0.1
	0.03
	-0.03

	Gas position variability
	0.18
	0.05
	0.09
	0.07
	0.01

	Brake pedal force
	0.11
	-0.1
	0.13
	-0.03
	-0.18

	Brake force variability
	0.18
	0.05
	0.17
	0.07
	-0.08

	Brake rate
	0.16
	-0.04
	0.08
	-0.03
	-0.05

	Steering variability
	-0.2
	-0.13
	-0.24*
	-0.3**
	-0.29**

	Steering reversal rate
	-0.22*
	-0.33**
	-0.17
	-0.33**
	-0.27*

	Headway time violation
	0.17
	0.13
	0.18
	0.11
	0.12

	Speeding rate
	0.03
	0.05
	0.08
	0.02
	-0.03

	Turn signal 
error rate
	-0.29**
	-0.07
	-0.23*
	-0.23*
	-0.42***

	Number of accidents
	-0.13
	-0.14
	-0.04
	-0.2
	-0.24*

	Reaction time
	-0.4***
	-0.18
	-0.42***
	-0.5***
	-0.5***

	Urban scenario

	Speed
	0.19
	-0.02
	0.16
	0.15
	-0.02

	Speed variability
	0.17
	-0.01
	0.23*
	0.18
	-0.04

	Acceleration variability
	0.19
	0.01
	0.09
	0.06
	-0.08

	Jerk
	0.17
	-0.06
	0.18
	0.18
	0.03

	Lane position variability
	-0.31**
	-0.23*
	-0.28**
	-0.48***
	-0.31**

	Gas pedal position
	0.17
	0.03
	0.07
	0.04
	-0.04

	Gas position variability
	0.24*
	0.02
	0.07
	0.18
	-0.06

	Brake pedal force
	0.09
	-0.1
	0.1
	0.0
	-0.08

	Brake force variability
	0.11
	-0.02
	0.18
	0.13
	-0.07

	Brake rate
	0.25*
	0.11
	0.18
	0.11
	0.05

	Steering variability
	-0.09
	-0.11
	0.05
	-0.11
	-0.12

	Steering reversal rate
	-0.07
	-0.06
	-0.08
	-0.05
	-0.06

	Speeding rate
	-0.1
	-0.2
	-0.06
	-0.23*
	-0.27*

	Turn signal 
error rate
	-0.23*
	-0.15
	-0.26*
	-0.25*
	-0.15

	Number of accidents
	-0.21*
	-0.38***
	-0.24*
	-0.46***
	-0.32**

	Reaction time
	-0.33*
	-0.14
	-0.26
	-0.47***
	-0.31*

	* Asterisks denote significance at 0.5, 0.1, and 0.01 levels. 
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