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This project aimed to investigate current practices, challenges, and opportunities re-
lated to fitness-to-drive evaluations for older adults and individuals with cognitive im-
pairments in Switzerland. As the Swiss population ages, ensuring safe, fair, and evi-
dence-informed decisions regarding fitness to drive is crucial for maintaining both
road safety and personal autonomy. The project brings together insights from profes-
sionals across disciplines, focus groups, and a national survey to inform coherent pol-
icy development and practice guidelines.

Driving is a complex task that relies on multiple cognitive functions, including atten-
tion, executive function, processing speed, and visual-motor coordination. Cognitive
impairments, whether due to neurodegenerative conditions, acquired brain injury, or
normal ageing, can compromise driving safety. However, cognitive tests alone are poor
predictors of actual driving performance in the real world. There is limited consensus
on how to integrate cognitive, behavioural, and functional assessments into decisions
about fitness-to-drive. Therefore, decisions must integrate functional assessments,
clinical judgement, and on-road evaluations in a multi-disciplinary approach.

The lack of clear lines of communication between the professionals involved, the ab-
sence of well-defined roles and responsibilities for each person, and the lack of com-
pensation programmes (to keep people on the road or help them stop driving) make
the issue of driving ability for people with cognitive disorders disparate and unfair. In
addition, there are few large-scale, high-quality studies to guide interventions or com-
pensation practices. There is a lack of harmonisation at the national level, limited ac-
cess to qualified professionals and insufficient communication between professions.
Regional disparities further complicate access to a fair assessment process.

Definition of the population

The population concerned by the MFZ_20_02D ‘Drive-Check’ project are people ex-
periencing the onset or diagnosed presence of cognitive disorders, and who hold a type
B driving licence. There are three groups of population:

a. People with non-progressive acquired brain injuries, such as traumatic brain injury
(TBI), cerebrovascular accident (CVA) (including transient ischaemic attacks), cer-
ebral anoxia, encephalitis and meningoencephalitis. In 2024, around 130,000 peo-
ple in Switzerland are living with an acquired brain injury. It is estimated that
around 26,000 people are treated each year for TBI or stroke. By adding people with
other less frequent pathologies, it is estimated that at least 30,000 people are po-
tentially affected by the assessment and monitoring of their fitness-to-drive.

b. People with progressive acquired neurological pathologies, such as multiple sclero-
sis, Parkinson's disease, pathological ageing/dementia (Alzheimer's disease and

12
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related diseases). In Switzerland, the Federal Office of Public Health (FOPH) esti-
mates that in 2024, around 156,900 adults will suffer from some dementia, with
33,000 new cases diagnosed that year. Other progressive neurological disorders are
also diagnosed each year, such as neurological tumours, with around 700 new cases
each year. This means that at least 33,000 people a year could potentially be con-
cerned by an assessment of their fitness to drive.

c. People with normal ageing experience a reduction and loss of abilities that are com-
patible with age, but incompatible with driving a motor vehicle safely. According to
FEDRO data, 517,754 drivers aged 75 and over were registered in Switzerland in
2024. With a compulsory assessment every two years, this means that approxi-
mately 258,877 people will be routinely assessed every year. Taking demographic
trends into account, a screening requirement of 300,000 to 350,000 by 2030 seems
appropriate, of whom around 5-10% (approximately 30,000) will require further
assessment and follow-up compensation interventions.

It seems realistic to estimate around 100,000 clinical interventions (assessments and
compensation) per year, plus the requirements of around 300,000 to 350,000
screenings of older adults, by 2030.

Clarification of fitness-to-drive as an ability, of capacity and qualifica-
tions to drive a car

It is necessary in this project to distinguish and clarify the concepts of aptitude/ability,
referred to here as “fitness-to-drive”, capacity and qualifications for driving a motor
vehicle. When people are deemed “fit to drive”, they are competent to drive a car safely
on the road. Fitness-to-drive is a stable condition over time that is necessary for the
safe operation of a motor vehicle in traffic.

The specific situation regarding fitness-to-drive for seniors and individuals with cog-
nitive impairments is primarily regulated by the Road Traffic Act (RTA) and its imple-
menting ordinances. Article 14* of the RTA stipulates that drivers must be physically
and mentally fit to drive. This includes the absence of any disorders that could com-
promise road safety. The following criteria define aptitude: has reached the minimum
age, has the physical and mental abilities required to drive a motor vehicle safely, does
not suffer from any addiction that prevents them from driving a motor vehicle safely,
and has a history of complying with the rules in force and with other road users.

The 2020 guide to driving ability, approved by the Association of Automobile Services
(ASA) and the Swiss Society of Legal Medicine (SSML), is currently the reference in
this area and is treated as a guideline by FEDRO.

The capacity to drive a motor vehicle is not directly defined in the RTA. It is considered

from the perspective of incapacity (Art. 31, para. 2 and Art. 55). The capacity concerns
the driver's momentary state, i.e. whether they are fit to drive at a given moment, for

1RS 741.01
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example, if they are not under the influence of alcohol, medication, drugs, or due to
extreme fatigue.

Finally, driving qualifications are defined in the RTA with the following conditions:
knowledge of traffic rules and the ability to drive vehicles in the category corresponding
to the licence safely. These are technical, practical and theoretical skills that the person
must acquire through training and demonstrate through examinations. The distinction
between fitness-to-drive and qualification is fundamental: someone may be fit-to-drive
but not yet qualified because they have not yet acquired sufficient skills.

State of practice in Switzerland

Although the evaluation procedure implemented between physicians (levels 1-4) and
the cantonal administrative office, with the “control drive” works well and is reported
to be sufficient in medical cases related to alcohol and drug use, behavioural issues,
and sleep apnoea, Switzerland lacks a unified framework for managing fitness-to-drive
evaluations in older adults and people with cognitive impairment. The current system
is fragmented, varying by canton, language region, and professional practice. This
raises concerns of inequity, inefficiency, and missed opportunities to link driving as-
sessments with broader goals of public health and ageing in place.

There is a significant variation in practice in the use of assessment tools and procedures
between and across professions. There are multiple pathways to fitness-to-drive eval-
uation, depending on where the cognitive impairment was first suspected or diagnosed
(hospital, clinic, private practice). Although fitness-to-drive evaluations occur in all
Swiss cantons, there is no unified approach. A decision-making aid tool would support
clinical evaluation of fitness-to-drive (See Appendix E).

Neuropsychologists lack training for the specific evaluation of fitness-to-drive and lack
tests with predictive validity. They also highlight the imprecision of Swiss laws regard-
ing fitness-to-drive cognitive criteria as hindering their contributions. The review of
neuropsychological tests reveals that the psychometric properties of the tests used by
traffic physicians, psychologists, neuropsychologists, and occupational therapists to
assess fitness-to-drive are not very good. Sensitivity and specificity are less than 75%,
indicating that, on their own, they are not sufficient to predict fitness-to-drive. The
literature available on the tests is limited, old, and lacks consistency in methodology,
leading to inconclusive or outdated results (Wechsler Adult Intelligence Scale Revised
(WAIS-R), Wechsler, 1981). In fact, few tests used in clinical practice have been devel-
oped to assess the specific functions required for driving.

Nevertheless, clinical evaluation of fitness-to-drive also involves qualitative data, such
as anamnesis and an exploration of the driving situation and needs. These qualitative
data are collected by professionals in a diverse, non-harmonised, or standardised man-
ner. The type of data collected varies, ranging from accidentology and inquiries about
driving difficulties to an examination of public transport use. Professionals often use
homemade tools with no reported psychometric properties. Homemade tools make it
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very difficult to compare quality and efficiency between practices. Standardised on-
road assessments are seen as the method with the highest predictive accuracy when
cognitive impairment is suspected or confirmed. Off-road tests have a low predictabil-
ity for road safety, but they help identify specific cognitive deficits, especially ano-
sognosia, which is a “red flag”. There is a lack of trained professionals to carry out
standardised on-road assessments.

There are tensions within the system, such as the differentiation of roles between ex-
perts and healthcare providers, which creates emotional and ethical dilemmas for pro-
fessionals. Despite interdisciplinary involvement in the process, the legal responsibility
of the decision remains with the physician. To lower the burden of responsibility, there
is a need to multiply professionals’ viewpoints. It also improves accuracy and fairness
in evaluations. Interdisciplinary work is appreciated but hindered by poor communi-
cation, a lack of shared vocabulary, unclear roles, and a lack of a legal foundation for
exchanging information. Joined training would improve interprofessional collabora-
tion.

Furthermore, few professionals are involved in prevention or follow-up compensation
measures, as Switzerland has focused primarily on evaluating fitness-to-drive. Driving
retraining programs can support individuals with acquired brain injuries in returning
to driving. Mobility transition programs could help people anticipate changes in their
mobility patterns. Driving cessation programs could mitigate the impacts of stopping
driving and prepare the population for mobility transitions. As these types of programs
exist in other countries, there is a need to develop, adapt, and implement something
similar in Switzerland.

State of the art on compensation measures

Concerning driving maintenance, most of the included studies provide limited evi-
dence for the effectiveness of interventions in improving driving ability. This is largely
due to methodological shortcomings, such as small sample sizes and the absence of
control groups. In studies with more robust designs, observed positive effects are often
modest and tend to diminish over time. Notably, the most promising finding suggests
that individualised feedback may be particularly effective for individuals with mild to
moderate cognitive impairments, offering the best potential to support continued driv-
ing. Multi-modal and interdisciplinary interventions also have potential that needs to
be further explored.

Concerning driving cessation, the strategies for addressing transportation issues
among older drivers highlight the priorities that all healthcare providers can enact.
These priorities include encouraging early discussion and assisting older adult drivers
in planning for driver retirement as a long-term goal for a transitional process rather
than a time of medical crisis. Another clear theme that emerged is that healthcare pro-
viders for older adults need to shift from the predominant focus on assessing fitness to
drive to a more collaborative approach for planning the transition from driving and
assisting in managing their out-of-home mobility needs.
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As driving and community mobility are well within the occupational therapy scope of
practice, occupational therapy practitioners are well-positioned to address this issue.
Occupational therapists have the skills, knowledge, and clinical judgment to support
older adults in this transition process. For some older adult drivers, this may include
continued driving with or without restrictions while “trying out” other methods of com-
munity mobility such as ridesharing or e-hailing. Regardless, the focus should be on
health promotion and prevention, that is, highlighting the need to discuss and develop
transportation plans early on, especially if the individual is diagnosed with a chronic
and/or progressive medical condition, such as dementia. Certainly, many strategies
outlined in this review empower healthcare professionals, including occupational ther-
apists, to enact such conversations early and focus the discussion on maintaining mo-
bility rather than driving as the only option. The International Classification of Func-
tioning (ICF) (World Health Organisation (WHO), 2001) emphasises the importance
of including transportation within healthcare provision to facilitate participation in
community, social, and civic life. Transportation planning is essential for all individu-
als, particularly in an era of global efforts to reduce fossil fuel consumption, evolving
technological advancements, and shifting methods of delivering products or services,
while striving to maintain social connections and engagement.

There is a need to develop a driving cessation program that is tailored to the context of
Switzerland and Europe, culturally sensitive, and informed by available evidence. Ad-
dressing the specific needs of people living with dementia is also a priority.

Automated cars as a solution for cognitive impairment

Although automated cars (level 5) could be seen as the ideal solution, neither the tech-
nical and digital development nor the acceptance by people is at that point today (Chen
et al., 2022). However, Advanced Driver Assistance Systems (ADAS) and In-Vehicle
Information Systems (IVIS) are multiple systems put in the car that need to be scruti-
nised and linked to support driving.

The results found in the scientific literature indicate that ADAS and IVIS may help in-
dividuals with cognitive impairment drive for longer in certain situations, such as
maintaining comfort while driving or ensuring safety on highways. However, the pop-
ulation under scrutiny in these studies is limited to older adults and people living with
dementia, which does not cover the whole population identified in this project. There-
fore, these results are quite limited and should be contextualised, population-specific,
and nuanced.

The attitude toward automated car technology seems positive, although full automa-
tion is not yet considered safe by all users. However, there are currently only a few
studies directly investigating the impact of ADAS and IVIS on older adults' driving, and
no large-scale evaluation has been conducted. Current knowledge suffers from a rela-
tively small sample size and lacks a standardised way of evaluating this impact.
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Nonetheless, protocols specific to this question are being developed, and more data on
this subject are expected to be published in the coming years.

As noted by Classen and colleagues (2019), another problem regarding research on the
benefits of IVIS and ADAS for older people driving is the lack of a common definition
of what ADAS, IVIS, and other automated systems for cars are. This discrepancy be-
tween definitions leads to confounding terms from one study to another, especially re-
garding the type of automated systems and their functions.

Another possible limit of ADAS and IVIS to help older adults with safe driving is that
older people need to learn to use them. The cognitive load induced using ADAS must
also be considered. If drivers are not fully trained in how to use these systems, they
could be overwhelmed by them. This, in turn, could momentarily reduce their attention
to driving (Cades et al., 2017; Liebherr et al., 2024). Conversely, overreliance on ADAS
may also reduce driving safety, as the driver could become more easily distracted from
driving due to a feeling of safety induced by these systems (Dunn et al., 2021). When
considering that some people got their driving licence more than 50 years ago, with no
refresher courses in between, it is no surprise to realise they might need support in
feeling confident in using this technology. A range of support needs to be integrated
into a training program to help maintain older adults behind the wheel. Both these
limitations could be overcome if the driver is properly trained to use these systems.
This could be achieved by driving instructors, who could provide special lessons dedi-
cated to the use of ADAS and IVIS systems.

Recommendations for Switzerland

The Recommendations align with the ongoing effort to develop the discussions initi-
ated in the context of the road safety programme introduced in 2010 through the ‘Via
Sicura’2 package of legislative amendments. They are included in Appendix J of the
report. The Recommendations aim to (1) Clarify, (2) Harmonise, (3) Structure,
(4) Train and Educate, (5) Strengthen, and (6) Communicate professional prac-
tices related to the assessment and monitoring of driving ability. Each recommenda-
tion is numbered, described, quantified, explained, and divided into sub-categories
where needed. They promote road safety for all users and apply to various population
groups without focusing specifically on older people. The study and recommendations
primarily address the onset or presence of cognitive impairment, regardless of the driv-
ers' age.

The Recommendations were initially formulated by the research group based on data
gathered in the ‘Drive-Check’ project. They were then discussed over three days (two
in French and one in German) with relevant stakeholders or concerned partners. It
emphasises that the proposed Recommendations were created through an interdisci-
plinary approach, free from any political influence or pressure from professional
groups.

2 FF 2010 7703
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(1) Clarify
Clarify the fitness-to-drive grades

A four-level scale is proposed to clarify driving ability levels and facilitate placement
following assessment, as well as the proposal of specific follow-up compensation
measures.

Grade 4: The assessment reveals no contraindications to continued driving. The person
is driving safely. No follow-up is proposed.

Grade 3: The assessment carried out reveals doubts; an on-road assessment (compe-
tence drive) should be included. In terms of follow-up, it may be possible to propose a
programme to maintain the person's ability to drive, or to discuss the possibility of
stopping driving in the future.

Grade 2: The assessment carried out reveals doubts about the patient's fitness to drive;
aroad assessment (competence drive) must be included. In terms of follow-up, a driv-
ing cessation support programme should be offered, and driving cessation is expected.
It is also recommended that a mobility transition be carried out as soon as possible.

Grade 1: The assessment carried out reveals that it is impossible to continue driving.
The licence must be withdrawn immediately, as it is no longer safe for the driver to be
on the road. In terms of follow-up, a transition to mobility should be started immedi-
ately.

Grades 2 and 3 are identified as a grey zone in the specialist literature (Gibbons et al.,
2017; Yamin et al., 2024). This indicates the difficulty of predicting driving fitness from
cognitive assessments and the risk of “false positives” and “false negatives” during the
evaluation. The grey zone indicates the need to carry out an on-road ‘competence drive’
assessment. This distinction into 2 grades makes it easier to organise monitoring and
to propose interventions adapted to the situation of drivers.

Clarify the professionals’ expertise and missions

Traffic medicine. Physicians are organised into four levels of expertise. Level 1: traf-
fic medicine checks for driving licence holders over the age of 75; level 2: first-time
licences, professional licences, and prescribed examinations; level 3: in the event of
inconclusive examinations at the previous levels, persons with physical disabilities, ex-
aminations in the event of illness or accident; level 4: all examinations and assessments
relating to traffic medicine concerning fitness to drive and driving ability.

Traffic psychology. Traffic psychologists focus their assessments on driving behav-
iour. They conduct personality tests, assess temperamental and addictive behaviours,
rule-breaking behaviours, and psychiatric factors related to behaviour.

Neuropsychology plays a central role in the diagnosis, treatment, and rehabilitation
of people with neurological or mental illnesses. Following a neuropsychological assess-
ment, the neuropsychologist can, based on the cognitive profile observed (according to
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preserved versus impaired cognitive functions, such as attention, processing speed, ex-
ecutive functions and visuospatial skills), give an opinion on whether the person should
continue or resume driving.

Occupational Therapy is a profession whose expertise lies in understanding every-
day activities. Driving a motor vehicle is, therefore, considered an everyday activity
(performance). Occupational therapy expertise lies in observing performance in a real-
life context (in this case, on the road in traffic), analysing mistakes made, extrapolating
cognitive impairments and giving an opinion on driving ability.

Nursing science. Nurses can play a crucial role in assessing individuals' fitness to
drive, particularly older adults, by evaluating their physical, mental, and cognitive abil-
ities and providing driving advice, whether for preventive or educational purposes.
They occupy a privileged position in the Swiss healthcare system, anticipating, detect-
ing, and proposing preventive interventions and solutions to the difficulties encoun-
tered by the populations concerned in the Drive-check study.

Driving schools. Thanks to their expertise in driving, instructors observe how traffic
rules are applied, how complex situations are handled and how the vehicle is managed
in a dynamic environment. By combining teaching and observation, they provide de-
tailed feedback, which is essential for assessing driving ability and, if necessary, sup-
porting the implementation of an adaptation or retraining programme.

(2) Harmonise
Harmonising the use of screening and assessment tools

For screening cognitive disorders, such as those affecting individuals over 75, it is rec-
ommended to use the Montreal Cognitive Assessment (MoCA) test instead of the
Mini-Mental State Examination (MMSE) due to its greater sensitivity and clinical rel-
evance. Other screening tests may be used, such as the Trail Making Tests (TMT A
and B), due to their sensitivity and clinical relevance. Finally, it is recommended to
use the clock test. However, these tests do not allow a decision to be made regarding
driving ability, but they do identify areas of concern that require further assessment.

Suppose a more in-depth assessment by a specialist is required. In such cases, it is
recommended that priority be given to referral to a neuropsychologist if a detailed cog-
nitive evaluation is needed, and to an occupational therapist if cognitive impairment is
impacting daily life; these specialists will refer to relevant guidelines and professional
literature.

Harmonise the level 1 of expertise — remove self-declaration

We recommend removing the option for self-declaration as a level 1 expert and mak-
ing the existing training day compulsory for a level 1 certification of expertise.
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(3) Structure
Structure using guidelines or a guide

It is recommended that guidelines (or a guide recognised as guidelines) be developed
and implemented to structure practices for assessing and monitoring driving ability in
people with suspected cognitive impairment.

Review Annexes 1 and 1bis of the OAC

To clarify and specify the minimum medical requirements for driving ability, it is rec-
ommended that Annexes 1 and 1bis of the OAC be revised to include new knowledge in
this area.

Include the "competence drive” in the legislation

It is recommended that a ‘competence drive’ be included in the legislation, consisting
of a standardised, valid and reliable road assessment (Bellagamba et al., 2020; Staple-
ton et al., 2023). This is described in phase III of the decision support tool. It comple-
ments a cognitive assessment and evaluation. This on-road assessment must be carried
out by an occupational therapist and a driving instructor, working together, using a
dual-control vehicle and on a ‘standardised’ route.

(4) Train and educate
Coordinate training

There is a need for better coordination of specialised continuing education on the topic
of driving ability. This continuing education should focus not only on assessment, but
also on monitoring driving ability for people living with cognitive disorders. This con-
tinuing education programme should be interdisciplinary, modular and specific.

Make Level 1 expertise training compulsory and extend it to other professions

It is also necessary to determine a minimum level of training for all professional groups
involved in assessing and monitoring driving ability. Level 1 expertise for physicians
can serve as a benchmark for other professionals. A specific day for people with cogni-
tive disorders should be organised in an interdisciplinary collaboration, open to all pro-
fessionals. This day of training should lead to a certification recognised as equivalent
to level 1 expertise for doctors. In addition, regulations on equivalencies must be im-
plemented. Ultimately, it is crucial to provide foundational training in this area for
driving schools.
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(5) Strengthen
Create an Observatory

It is proposed to establish a Swiss Observatory for Driving Ability, with the tasks of
monitoring the situation, harmonising practices, recognising training and equivalen-
cies, and monitoring and regulating the maintenance of skills; and developing best
practices, guidelines, recommendations, and producing new knowledge and scientific
research.

Keeping professionals' skills up to date. It is essential to keep professionals' skills cur-
rent through ongoing education. Each professional body has its own requirements for
maintaining skills, including the number of training hours or types of recognised train-
ing.

Supporting the creation of a regional community of practice. It is necessary to
strengthen interdisciplinary collaboration among institutions, healthcare providers,

independent practitioners, and training institutions. To this end, consideration is be-
ing given to opening existing networks to multidisciplinary collaboration, or even cre-
ating regional support and advisory networks, and establishing communities of prac-
tice to share resources and knowledge.

Supporting the monitoring of practices. It is necessary to continue monitoring the sit-
uation in Switzerland and to track developments in the harmonisation of practices. De-
mographic change will pose significant challenges in the coming years in keeping older
drivers on the road and assessing their driving fitness in cases of suspected cognitive
impairment.

Support scientific research. Scientific and interdisciplinary research in this field must
be supported to enable informed positions on issues such as autonomous cars and the
use of automated driving aids by drivers with cognitive impairments. There are also
gaps in knowledge regarding the effectiveness of assessment tools, their combined use,
and the determining threshold values, as well as the ability to identify the number of
false positives or false negatives in assessment devices. Finally, it is essential to develop
intervention programmes for monitoring drivers, including support for quitting driv-
ing and transitioning to alternative forms of transportation.

Strengthening the screening system for drivers over 75 and provide support
for professionals facing shortages

It is necessary to support the screening system and Level 1 doctors in administering
cognitive screening tests by encouraging the delegation of screening to healthcare pro-
fessionals (nurses and occupational therapists). These professionals must have under-
gone specific training on this issue, lasting at least one day, and be accredited (in the
same way as level 1 expert doctors). The final decision remains the responsibility of the
level 1 expert physician. This delegation should not result in an administrative burden
for physicians, as a medical prescription (order) can easily be issued after reading a
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one- to two-page written report (with conclusions), which is considered realistic with-
out overburdening the professionals in place.

Strengthening monitoring and support for drivers

It is necessary to strengthen monitoring, as drivers report that they are often left with-
out a solution after an assessment of their fitness to drive, particularly when this results
in the surrender of their licence and a ban on driving. Two approaches to strengthening
monitoring are therefore being considered. The first focuses on support for resuming
driving after a suspension due to non-progressive acquired cognitive disorders. The
second focuses on support for anticipatory cessation of driving and the transition to
alternative modes of transport.

Strengthening support for resuming driving after a break. It is necessary to develop
programmes to support people with acquired non-progressive cognitive disorders in

resuming driving. Getting back behind the wheel helps maintain quality of life and en-
ables a return to social participation.

Strengthen support for stopping driving. It is necessary to develop programmes to sup-
port people with progressive cognitive disorders, or even those who are no longer able
to drive, who have been classified as having a driving ability rating of 3, 2 or 1, in giving
up driving. It has been noted that general practitioners are well placed to anticipate
discussions about stopping driving and raise awareness of this issue, as are other pri-
mary care professionals and organisations. Anticipating this issue is essential. This
type of programme is indispensable when individuals face an assessment of their driv-
ing ability that could result in the withdrawal of their licence.

(6) Communicate

Develop communication between professionals involved in assessing and
monitoring the driving ability of people living with cognitive disorders.

There is a need to strengthen communication between the many professionals involved
in assessing and monitoring the driving ability of people living with cognitive disor-
ders. This involves developing communication and information transfer tools, for ex-
ample, between neuropsychologists, occupational therapists and driving schools when
a doctor requests a ‘skills’ assessment. Similarly, it is necessary to develop formats for
reports and the transmission of reasoned opinions to doctors to facilitate decision-
making.

Better communication with the public about driving ability in cases of cogni-
tive impairment.

It is necessary to develop communication initiatives aimed at the public on the issue of
driving ability, its assessment (and process) and its monitoring by the appropriate
structures. For example, to better anticipate the need to stop driving in cases of ad-
vancing age and cognitive disorders that no longer allow for safe driving, it is necessary
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to inform and raise awareness among the public about the possibility of having to stop
driving and that this must be considered and anticipated.

Conclusion

A national strategy is needed to define the roles and responsibilities of the involved
professionals, expand access to training and standardised tools, foster interprofes-
sional collaboration and data sharing, and embed mobility transition planning into
routine care. To address the growing challenges of an ageing population and uphold
Switzerland’s commitment to equity and public safety, decision-makers must prioritise
the development of a coordinated, evidence-informed, and person-centred national
strategy for fitness-to-drive evaluation. This includes investing in training, infrastruc-
ture, interdisciplinary frameworks, and public awareness. By doing so, Switzerland can
enhance the well-being of its older citizens, ensure safer roads, and set a model for
innovation in mobility and ageing policy.
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Ce projet visait a étudier les pratiques actuelles, les défis et les opportunités liés aux
évaluations de I'aptitude a la conduite chez les personnes agées et les personnes souf-
frant de troubles cognitifs en Suisse. Avec le vieillissement de la population suisse, il
est essentiel de garantir des décisions stires, équitables et fondées sur des données pro-
bantes concernant I'aptitude a la conduite automobile afin de préserver a la fois la sé-
curité routiere et l'autonomie personnelle. Le projet rassemble les points de vue de
professionnels de différentes disciplines, de groupes de discussion et d'une enquéte
nationale afin d'éclairer I'élaboration de politiques cohérentes et de lignes directrices
pratiques.

La conduite automobile est une tache complexe qui dépend de multiples fonctions co-
gnitives, notamment l'attention, la fonction exécutive, la vitesse de traitement et la
coordination visuomotrice. Les troubles cognitifs, qu'ils soient dus a des maladies neu-
rodégénératives, a des 1ésions cérébrales acquises ou au vieillissement normal, peuvent
compromettre la sécurité routiére. Cependant, les tests cognitifs seuls ne permettent
pas de prédire de maniére fiable les performances de conduite dans le monde réel. Il
existe un consensus limité sur la maniere d'intégrer les évaluations cognitives, com-
portementales et fonctionnelles dans les décisions relatives a I'aptitude a la conduite
automobile. Par conséquent, les décisions doivent intégrer des évaluations fonction-
nelles, un jugement clinique et des évaluations sur route dans le cadre d'une approche
multidisciplinaire.

L'absence de chaines claires de transmission entre professionnels concernés, de défi-
nitions des roles et des missions de chacun, et l'inexistence de programmes de com-
pensation (de maintien sur la route ou d’aide a I'arrét de la conduite), rend ’ensemble
du sujet de 'aptitude a la conduite automobile des personnes avec troubles cognitifs
disparate et inéquitable. En outre, les études a grande échelle et de haute qualité per-
mettant d'orienter les interventions ou les pratiques de compensation sont peu nom-
breuses. Il existe un manque d’harmonisation au niveau national, un acces limité a des
professionnels qualifiés et une communication insuffisante entre les professions. Les
disparités régionales compliquent encore davantage l'accés a un processus d'évaluation
équitable.

Définition de la population

La population concernée par le projet MFZ_20_02D « Drive-Check » est les personnes
vivant une apparition ou une présence diagnostiquée de troubles cognitifs ; elles sont
détentrices d’'un permis de conduire de type B. Il s’agit de trois groupes de population
distinctes :
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a. Lespersonnes avec des lésions cérébrales acquises non évolutives, telles que le trau-
matisme cranien cérébral (TCC) et 'accident vasculaire cérébral (AVC). En 2024,
environ 130'000 personnes vivent en Suisse avec une lésion cérébrale acquise. Il est
estimé qu’environ 26'000 personnes sont traitées chaque année pour un TCC ou un
AVC. En ajoutant les personnes ayant d’autres pathologies moins fréquentes, c’est
une estimation d’'un minimum 30’000 personnes potentiellement concernées par
I’évaluation et le suivi de l'aptitude a la conduite automobile.

b. Les personnes avec des pathologies neurologiques acquises évolutives, telles que
sclérose en plaques, maladie de Parkinson, vieillissement pathologique/démences
(la maladie d’Alzheimer et les maladies apparentées). En Suisse, ’OFSP considere
qu’en 2024, environ 156'900 adultes sont atteints d’un type de démence, dont
33’000 nouveaux cas diagnostiqués cette année-la. D’autres atteintes neurologiques
évolutives sont aussi diagnostiquées chaque année, comme les tumeurs neurolo-
giques avec environ 700 nouveaux cas annuels. C’est donc au minimum 33’000 per-
sonnes annuellement qui peuvent potentiellement étre concernées par une évalua-
tion de I’aptitude a la conduite.

c. Les personnes avec un vieillissement normal qui entraine une diminution et une
perte de capacités compatibles avec I’age, mais incompatible avec la conduite d'un
véhicule automobile en sécurité. Selon les données de ’OFROU, 517754 détenteurs
de permis de conduire de 75 ans et plus ont été recensés en Suisse en 2024. A hau-
teur d’une évaluation obligatoire tous les deux ans, cela correspond donc a environ
258'877 personnes qui doivent étre évaluées chaque année. En tenant compte de
I’évolution démographique, un besoin en dépistage de 300 000 a 350 000 d’ici a
2030 semble étre adéquat, dont environ 5-10 % (30 000) devront bénéficier d'une
évaluation plus poussée, puis d'une intervention de suivi.

Il semble réaliste d’estimer a environ 100’000 interventions (évaluations et suivis de
compensation) annuelles pour ’ensemble de la Suisse, en sus des besoins de dépistage
spécifiques aux personnes agées d’environ 300’000 a 350’000, d’ici a 2030.

Clarification de la notion d'aptitude a la conduite en tant que capacité,
aptitude et qualification pour conduire une voiture

Dans le cadre de ce projet, il est nécessaire de distinguer et de clarifier les concepts
d'aptitude/capacité, désignés ici par « aptitude a la conduite », d'aptitude et de quali-
fication pour conduire un véhicule & moteur. Lorsqu'une personne est jugée « apte a
conduire », cela signifie qu'elle est compétente pour conduire une voiture en toute sé-
curité sur la route. L'aptitude a la conduite est une condition stable dans le temps qui
est nécessaire pour la conduite stire d'un véhicule a moteur dans la circulation.

La situation spécifique concernant l'aptitude a la conduite des personnes agées et des
personnes souffrant de troubles cognitifs est principalement réglementée par la loi sur
la circulation routiere (LCR) et ses ordonnances d'application. L'article 143 de la LCR
stipule que les conducteurs doivent étre physiquement et mentalement aptes a con-
duire. Cela inclut I'absence de tout trouble susceptible de compromettre la sécurité
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routiere. Les criteres suivants définissent I'aptitude : avoir atteint 1'dge minimum, avoir
les capacités physiques et mentales requises pour conduire un véhicule a moteur en
toute sécurité, ne souffrir d'aucune addiction qui I'empéche de conduire un véhicule a
moteur en toute sécurité et avoir toujours respecté les régles en vigueur et les autres
usagers de la route.

Le guide aptitude a la conduite de 2020, approuvé par I’Association des services auto-
mobiles (ASA) et la Société Suisse de Médecine Légale (SSML), fait actuellement réfé-
rence en la matiere et est assimilé a une directive par 'OFROU.

La capacité de conduite d'un véhicule automobile n’est, quant a elle, pas directement
définie dans la LCR. Elle est considérée sous I'angle de I'incapacité (art 31, al. 2 et art.
55). L’art. 31 al. 2 LCR concerne 1’état momentané du conducteur, c’est-a-dire s’il est
apte a conduire a un moment donné, par exemple s’il n’est pas sous 'effet de I'alcool,
de médicaments, de drogues, ou en raison d’une fatigue extréme.

Enfin, les qualifications de conduite sont définies dans la LCR avec les conditions sui-
vantes : connaissance des régles de circulation et capacité a conduire en toute sécurité
des véhicules de la catégorie correspondant au permis. Il s'agit de compétences tech-
niques, pratiques et théoriques que la personne doit acquérir par le biais d'une forma-
tion et démontrer lors d'examens. La distinction entre 'aptitude a conduire et la qua-
lification est fondamentale : une personne peut étre apte a conduire mais ne pas encore
étre qualifiée parce qu'elle n'a pas encore acquis les compétences suffisantes.

Etat de la situation en Suisse

Bien que la procédure d'évaluation mise en place entre les médecins (niveaux 1 a 4) et
I'administration cantonale avec le « controle routier » fonctionne bien et soit jugée suf-
fisante dans les cas médicaux liés a la consommation d'alcool et de drogues, aux pro-
blemes comportementaux et a I'apnée du sommeil, la Suisse ne dispose pas d'un cadre
unifié pour gérer les évaluations de I'aptitude a la conduite chez les personnes agées et
les personnes souffrant de troubles cognitifs. Le systéeme actuel est fragmenté et varie
selon les cantons, les régions linguistiques et les pratiques professionnelles. Cela sou-
léve des préoccupations en matiére d'inégalité, d'inefficacité et d'occasions manquées
de relier les évaluations de 'aptitude a la conduite a des objectifs plus larges de santé
publique et de vieillissement en santé.

Il existe des variations importantes dans la pratique de I'utilisation des outils et des
procédures d'évaluation entre les professions et au sein de celles-ci. Il existe plusieurs
voies d'acces a l'évaluation de I'aptitude a la conduite, selon le lieu ot le trouble cognitif
a été suspecté ou diagnostiqué pour la premiére fois (hopital, clinique, cabinet privé).
Bien que les évaluations de l'aptitude a la conduite aient lieu dans tous les cantons
suisses, il n'existe pas d'approche unifiée. Une aide a la décision serait un atout pour le
soutien des professionnels et le développement de la pratique clinique de 1’évaluation
de l’aptitude a la conduite automobile (voir annexe E).
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Les neuropsychologues ne sont pas formés a 1'évaluation spécifique de I'aptitude a la
conduite et ne disposent pas de tests ayant une validité prédictive. Ils soulignent éga-
lement que 'imprécision des lois suisses concernant les critéres cognitifs d'aptitude a
la conduite entrave leur contribution. L'examen des tests neuropsychologiques montre
que les propriétés psychométriques des tests utilisés pour évaluer l'aptitude a la con-
duite par les médecins et psychologues du trafic, les neuropsychologues et les ergothé-
rapeutes ne sont pas tres bonnes. La sensibilité et la spécificité sont inférieures a 75 %,
ce qui indique qu'a eux seuls, les tests cognitifs ne permettent pas de prédire 1'aptitude
a la conduite. La littérature disponible sur les tests est ancienne, peu abondante et
manque de cohérence méthodologique, ce qui conduit a des résultats peu concluants
ou dépassés (Wechsler Adult Intelligence Scale Revised (WAIS-R, Wechsler, 1981). En
fait, peu de tests utilisés dans la pratique clinique ont été développés pour évaluer les
fonctions spécifiques nécessaires a la conduite.

Néanmoins, 1'évaluation clinique de I'aptitude a la conduite implique également des
données qualitatives, telles que les antécédents médicaux et I'analyse de la situation et
des besoins en matiere de conduite. Ces données qualitatives sont collectées par des
professionnels de maniére trés diverse, non harmonisées et non standardisées. Le type
de données collectées varie entre I'analyse de 1'accidentologie, les questions sur les dif-
ficultés de conduite et l'utilisation des transports publics. Les professionnels utilisent
souvent des outils maison dont les propriétés psychométriques ne sont pas documen-
tées. Les outils maison rendent tres difficile la comparaison de la qualité et de 1'effica-
cité entre les pratiques. Les évaluations standardisées sur route sont considérées
comme la méthode la plus précise pour prédire les risques en cas de suspicion ou de
confirmation de troubles cognitifs. Les tests hors route ont une faible capacité prédic-
tive en matiére de sécurité routiére, mais ils permettent d'identifier des déficits cogni-
tifs spécifiques, en particulier 'anosognosie, qui est un « signal d'alarme » ou « red
flag ». Il manque suffisamment de professionnels formés pour effectuer des évalua-
tions standardisées sur route.

Il existe des tensions au sein du systéme, telles que la différenciation des roéles des ex-
perts et des prestataires de soins de santé, qui créent des tensions émotionnelles et
éthiques pour les professionnels. Malgré la participation interdisciplinaire au proces-
sus, la responsabilité juridique de la décision incombe toujours au médecin. Afin d'al-
léger le fardeau de la responsabilité, il est nécessaire de multiplier les points de vue des
professionnels. Cela améliore également la précision et I'équité des évaluations. Le tra-
vail interdisciplinaire est apprécié, mais il est entravé par une mauvaise communica-
tion, un manque de vocabulaire commun, des réles peu clairs et 'absence de base juri-
dique pour I'échange d'informations. Une formation commune améliorerait la collabo-
ration interprofessionnelle.

En outre, peu de professionnels sont impliqués dans les mesures de prévention ou de
suivi de l'indemnisation, car la Suisse s'est principalement concentrée sur 1'évaluation
del'aptitude a la conduite. Des programmes de recyclage a la conduite pourraient aider
les personnes atteintes de 1ésions cérébrales acquises a reprendre le volant. Des pro-
grammes de transition vers la mobilité pourraient aider les personnes a anticiper les
changements dans leurs habitudes de mobilité. Des programmes d'arrét de la conduite
pourraient réduire 1'impact de l'arrét de la conduite et préparer la population a la
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transition vers la mobilité. Comme ce type de programmes existe dans d'autres pays, il
est nécessaire de développer, d'adapter et de mettre en ceuvre quelque chose de simi-
laire en Suisse.

Etat des connaissances sur les mesures de compensation

En ce qui concerne le maintien de la conduite automobile, la plupart des études in-
cluses fournissent des preuves limitées de 1'efficacité des interventions pour améliorer
les capacités de conduite. Cela s'explique en grande partie par des lacunes méthodolo-
giques, telles que la petite taille des échantillons et I'absence de groupes témoins. Dans
les études dont la conception est plus solide, les effets positifs observés sont souvent
modestes et ont tendance a s'estomper avec le temps. Il convient de noter que les ré-
sultats les plus prometteurs suggérent que les commentaires personnalisés peuvent
étre particulierement efficaces pour les personnes souffrant de troubles cognitifs 1égers
a modérés, offrant le meilleur potentiel pour soutenir la poursuite de la conduite auto-
mobile. Les interventions multimodales et interdisciplinaires semblent également pré-
senter un certain potentiel.

En ce qui concerne l'arrét de la conduite automobile, les stratégies visant a résoudre
les problemes de transport chez les conducteurs agés mettent en évidence les priorités
que tous les prestataires de soins de santé peuvent mettre en ceuvre. Ces priorités con-
sistent notamment a encourager les discussions précoces et a aider les conducteurs
agés a planifier leur retraite de la conduite automobile comme un objectif a long terme
dans le cadre d'un processus de transition plutét que comme une situation de crise
médicale. Un autre théme clair qui est ressorti est que les prestataires de soins de santé
pour les personnes agées doivent passer d'une approche axée principalement surl'éva-
luation de I'aptitude a conduire a une planification plus collaborative de la transition
vers 'abandon de la conduite et aider les personnes agées a gérer au mieux leurs be-
soins de mobilité hors de leur domicile.

Comme la conduite automobile et la mobilité communautaire relévent clairement du
champ d'activité de l'ergothérapie, les ergothérapeutes sont bien placés pour traiter
cette question. Ils possedent les compétences, les connaissances et le jugement clinique
nécessaires pour aider les personnes agées dans ce processus de transition. Pour cer-
tains conducteurs agés, cela peut signifier continuer a conduire avec ou sans restriction
tout en « essayant » d'autres moyens de transport communautaire, comme le covoitu-
rage ou les services de transport a la demande. Quoi qu'il en soit, 1'accent doit étre mis
sur la promotion de la santé et la prévention, c'est-a-dire sur la nécessité de discuter et
d'élaborer des plans de transport dés le début, en particulier si la personne est atteinte
d'une maladie chronique et/ou évolutive, telle que la démence. Il est certain que de
nombreuses stratégies décrites dans cette étude permettent aux professionnels de la
santé, y compris aux ergothérapeutes, d'engager ces conversations des le début et de
les axer sur le maintien de la mobilité plutot que sur la conduite comme seule option.
La Classification internationale du fonctionnement (CIF) (Organisation mondiale de
la santé (OMS), 2001) souligne I'importance d'inclure les transports dans les presta-
tions de soins de santé afin de faciliter la participation a la vie communautaire, sociale
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et civique. La planification des transports est nécessaire pour toutes les personnes, en
particulier a une époque ou des efforts mondiaux sont déployés pour réduire les com-
bustibles fossiles, ol les technologies évoluent et ot1 les modes de livraison des produits
ou de prestation des services changent, tout en s'efforcant de maintenir les liens so-
ciaux et I'engagement.

Il est nécessaire de développer un programme d'arrét de la conduite adapté au contexte
suisse et européen, respectueux des spécificités culturelles et fondé sur les données
disponibles. Il est également prioritaire de répondre aux besoins spécifiques des per-
sonnes atteintes de démence.

Les voitures automatisées comme solution aux troubles cognitifs

Bien que les voitures automatisées (niveau 5) puissent étre considérées comme la so-
lution idéale, ni le développement technique et numérique ni 1'acceptation par la po-
pulation n'en sont encore la aujourd'hui (Chen et al., 2022). Cependant, les systémes
avancés d'aide a la conduite (ADAS) et les systemes d'information embarqués (IVIS)
sont des systémes multiples installés dans la voiture qui doivent étre examinés et reliés
entre eux en tant que facilitateurs de ’aptitude a la conduite automobile.

Les résultats trouvés dans la littérature scientifique tendent a montrer que les ADAS et
les IVIS pourraient potentiellement aider les personnes souffrant de troubles cognitifs
a conduire plus longtemps dans certaines situations tres spécifiques, comme le confort
au volant ou la sécurité sur les autoroutes. Cependant, la population étudiée dans ces
études se limite aux personnes agées et aux personnes atteintes de démence, ce qui ne
couvre pas l'ensemble de la population identifiée dans ce projet. Par conséquent, ces
résultats sont assez limités et doivent étre contextualisés, spécifiques a la population
et bien str fortement nuancés.

L'attitude a I'égard de la technologie des voitures automatisées semble positive, méme
si tous les utilisateurs ne considérent pas encore l'automatisation compléte comme
stire. Cependant, il n'existe actuellement que quelques études examinant directement
I'impact des systemes ADAS et IVIS sur la conduite des personnes agées, et aucune
évaluation a grande échelle. Les connaissances actuelles souffrent d'un échantillon re-
lativement faible et de I'absence de méthode standardisée pour évaluer cet impact.
Néanmoins, des protocoles spécifiques a cette question sont en cours d'élaboration et
davantage de données sur ce sujet devraient étre publiées dans les années a venir.

Comme I'ont souligné Classen et ses collégues (2019), un autre probléme concernant
la recherche sur les avantages des systemes IVIS et ADAS pour les personnes dgées au
volant est 'absence de définition commune de ce que sont les systémes ADAS, IVIS et
autres systémes automatisés pour voitures. Cette divergence entre les définitions en-
traine une confusion des termes d'une étude a l'autre, en particulier en ce qui concerne
le type de systémes automatisés et leurs fonctions.
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Enfin, une autre limite potentielle des systémes ADAS et IVIS pour aider les personnes
agées a conduire en toute sécurité est que celles-ci doivent apprendre a les utiliser. La
charge cognitive induite par l'utilisation des systemes ADAS doit également étre prise
en compte. Si les conducteurs ne sont pas parfaitement formés a I'utilisation de ces
systémes, ils pourraient se sentir dépassés. Cela pourrait alors réduire momentané-
ment leur attention au volant (Cades et al., 2017 ; Liebherr et al., 2024). A l'inverse,
une dépendance excessive a 'égard des systemes ADAS peut également réduire la sé-
curité routiére, car le conducteur pourrait plus facilement se désengager de la conduite
en raison du sentiment de sécurité induit par ces systemes (Dunn et al., 2021). Sil'on
consideére que certaines personnes ont obtenu leur permis de conduire il y a plus de 50
ans, sans avoir suivi de cours de remise a niveau entre-temps, il n'est pas surprenant
qu'elles aient besoin d'aide pour se sentir en confiance dans 1'utilisation de cette tech-
nologie. Il existe toute une gamme de mesures de soutien qui doivent étre intégrées
dans un programme de formation afin de permettre aux personnes agées de continuer
a conduire. Ces deux limites pourraient étre surmontées si le conducteur était correc-
tement formé a I'utilisation de ces systémes. Cela pourrait étre fait par des moniteurs
de conduite, qui pourraient dispenser des cours spéciaux consacrés a l'utilisation des
systemes ADAS et IVIS.

Recommendations pour la Suisse

Les recommandations s'inscrivent dans un esprit de continuité et de développement
des réflexions menées dans le contexte du programme de sécurité routiere instauré en
2010 par le paquet de modifications législatives « Via Sicura ».4 Elles sont présentées
dans I'annexe J du rapport. Les recommandations visent a (1) clarifier, (2) harmo-
niser, (3) structurer, (4) former, (5) renforcer et (6) communiquer les pra-
tiques professionnelles en lien avec I’évaluation et le suivi de 'aptitude a la conduite
automobile. Chaque recommandation est numérotée, décrite, chiffrée, expliquée et
structurée en sous-catégories lorsque nécessaire. Ces recommandations contribuent a
la sécurité routiére de tous les usagers. Elles englobent plusieurs types de population
et ne visent pas particulierement les personnes agées. Le focus de I’étude et des recom-
mandations porte sur I'apparition ou la présence de troubles cognitifs, quel que soit
I’age des conducteurs.

Ces recommandations ont d’abord été élaborées par le groupe de recherche sur la base
des données recueillies dans le projet « Drive-Check ». Puis elles ont été discutées lors
de 3 journées (2 en francais et 1 en allemand) avec les parties prenantes. Ces recom-
mandations ont été construites de maniére interdisciplinaire et indépendante de toute
influence politique ou de pression de groupes professionnels.

4 FF 2010 7703
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(1) Clarifier
Clarifier les degrés d’aptitudes a la conduite automobile

Un échelonnage de quatre degrés est proposé afin de clarifier les niveaux d’aptitude a
la conduite automobile et de faciliter la colocation a la suite de 1’évaluation, et la pro-
position de suivi spécifique de compensation.

Degré 4 : L’évaluation ne révéle pas de contre-indications a la poursuite de la conduite.
La personne conduit en sécurité. Il n’y a aucun suivi a proposer.

Degré 3 : L’évaluation révele des doutes ; il faut inclure une évaluation sur route
(course de compétences). En termes de suivi, possibilité de proposer un programme de
maintien de 'aptitude, discuter de 'anticipation d’un arrét de la conduite automobile.

Degré 2 : L’évaluation révéle des doutes quant a 'aptitude a la conduite automobile ; il
faut inclure une évaluation sur route (course de compétences). En termes de suivi, il
faut proposer un programme de soutien a la cessation de conduite, le dép6t prochain
du permis de conduire et une transition de mobilité.

Degré 1 : L’évaluation révele une impossibilité de continuer a conduire. I1 faut retirer
le permis immédiatement. En termes de suivi, il faut démarrer une transition de mo-
bilité tout de suite.

Les degrés 2 et 3 constituent une zone grise, qui indique la difficulté de prédiction des
bilans cognitifs quant a I'aptitude a la conduite automobile et au risque d’avoir des
« faux-positifs » et des « faux-négatifs » dans ’évaluation. La zone grise indique le be-
soin de faire une évaluation sur route de type « course de compétence ». La distinction
de la zone grise en 2 niveaux distincts permet de mieux organiser le suivi et de proposer
des interventions adaptées a la situation des conducteurs et conductrices.

Clarifier les expertises des professionnels

Médecine du trafic. Les médecins du trafic sont organisés avec quatre niveaux d’ex-
pertise. Niveau 1 : controles relevant de la médecine du trafic de titulaires d'un permis
de conduire agés de plus de 75 ans ; niveau 2 : les primo-permis, permis professionnels
et examens prescrits ; niveau 3 : en cas d’examen non conclusif aux niveaux précédents,
personnes en situation de handicap physique, controles en cas de maladies ou d’acci-
dent ; niveau 4 : tous les examens et toutes les expertises relevant de la médecine du
trafic qui concernent l'aptitude a la conduite et la capacité de conduire.

Psychologie du trafic. Les psychologues du trafic focalisent leurs évaluations sur le
comportement au volant. Ils procedent a des tests de personnalité, évaluent les com-
portements caractériels, addictifs, de dépassement des régles, ainsi que des éléments
psychiatriques en lien avec le comportement.

Neuropsychologie. La neuropsychologie joue un role central dans le diagnostic, le
traitement et la réadaptation des personnes atteintes de maladies neurologiques ou
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psychiques. A Tlissue du bilan neuropsychologique, le neuropsychologue peut, sur la
base du profil cognitif observé (selon les fonctions cognitives préservées versus alté-
rées, comme l'attention, la vitesse de traitement, les fonctions exécutives et les habile-
tés visuo-spatiales), donner un avis quant a la poursuite ou la reprise de la conduite
automobile.

Ergothérapie. L'ergothérapie est une profession dont I'expertise est la compréhen-
sion des activités de la vie de tous les jours. Ainsi, conduire un véhicule automobile est
considéré comme une activité de la vie quotidienne (performance). L’expertise de I'er-
gothérapie est de pouvoir observer la performance réalisée dans le contexte réel (ici,
sur la route dans le trafic), d’analyser les erreurs commises et de pouvoir en extrapoler
des troubles cognitifs et donner un avis sur l'aptitude a la conduite.

Soins infirmiers. Les infirmiers et infirmiéres peuvent jouer un réle dans 1'évalua-
tion de I'aptitude a la conduite automobile des personnes, notamment agées, en dépis-
tant les capacités physiques, mentales et cognitives et en offrant des conseils en lien
avec la conduite automobile que ce soit a visée préventive ou éducative. Elles et eux
occupent des positions privilégiées dans le systeme de santé suisse pour anticiper, dé-
pister, et proposer des interventions de prévention et des solutions face aux difficultés
rencontrées sur la route par les populations concernées.

Ecoles de conduite automobile. Grace i leur expertise en conduite automobile, les
moniteurs observent la mise en application des regles de circulation, ’'adaptation aux
situations complexes et la gestion du véhicule dans un environnement dynamique. En
combinant pédagogie et observation, ils fournissent un retour détaillé, essentiel pour
mesurer I’'aptitude a conduire en toute sécurité et accompagner, si nécessaire, la mise
en place d'un programme d’adaptation ou de réapprentissage.

(2) Harmoniser
Harmoniser l'utilisation des outils de dépistage et d'évaluation

En vue d’un dépistage des troubles cognitifs, par exemple avec des personnes de plus
de 75 ans, il est possible de recommander de privilégier le test du Montréal Cognitive
Assessment (MoCA), plutét que le Mini-mental State Examination (MMSE) en raison
de sa meilleure sensibilité et de sa pertinence clinique. D’autres tests de dépistage peu-
vent étre utilisés, comme les Trail Making Tests (TMT A et B), en raison de leur sen-
sibilité et de leur intérét clinique. Enfin, il est recommandé d’utiliser le test de I’hor-
loge. Toutefois, ces tests ne permettent pas de prendre une décision quant a I’aptitude
a la conduite automobile, mais permettent d’identifier des doutes nécessitant une éva-
luation plus approfondie.

Au cas ou une évaluation plus approfondie doit étre faite par un spécialiste, il est re-
commandé de prioritairement référer a un ou une neuropsychologue en cas de besoin
d’un bilan cognitif détaillé, et a un ou une ergothérapeute en cas d'impacts des troubles
cognitifs sur la vie quotidienne ; spécialiste qui se référera aux directives et a la littéra-
ture professionnelle.

32



1813 | Cognitive assessment and follow-up of fitness-to-drive: Recommendations for Switzerland

Harmoniser I'expertise de niveau 1 — supprimer |'auto-déclaration

Nous recommandons de supprimer la possibilité de s’auto-déclarer médecin de niveau
1 d’expertise, et de rendre obligatoire la journée de formation déja existante comme
certification de niveau 1 d’expertise.

(3) Structurer
Structurer a I'aide d'une directive ou d'un guide

Il est recommandé de développer et de mettre en ceuvre une directive (ou un guide
reconnu comme directive) permettant de structurer les pratiques de I’évaluation et du
suivi de l'aptitude a la conduite automobile pour une population présentant des
troubles cognitifs suspectés.

Revoir les annexes 1 et 1° de 'OAC

Afin de clarifier et préciser les exigences médicales minimales d’aptitude a la conduite
automobile, il est recommandé une révision des annexes 1 et 1bis de 'OAC, afin d’y
inclure les nouvelles connaissances dans ce domaine.

Inclure la course de compétence dans la législation

Il est recommandé d’inclure dans la 1égislation une course de « compétence », consti-
tuée d’une évaluation sur route standardisée, valide et fiable (Bellagamba et al., 2020;
Stapleton et al., 2023). Celle-ci est décrite dans la phase III de l'aide a la décision. Elle
vient compléter une évaluation et un bilan cognitif. Cette évaluation sur route doit étre
faite par un ou une ergothérapeute et un moniteur ou une monitrice de conduite, en-
semble, a I'aide du véhicule a double commandes et sur un cheminement dit « stan-
dard ».

(4) Former
Coordonner les formations

Il est nécessaire de mieux coordonner une formation continue spécialisée sur la thé-
matique de 'aptitude a la conduite automobile. Cette formation continue devrait por-
ter non seulement sur I’évaluation, mais aussi sur le suivi de I'aptitude a la conduite
automobile pour une population vivant avec des troubles cognitifs. Ce dispositif de for-
mation continue devrait étre interdisciplinaire, modulaire et spécifique.

Rendre la formation de niveau 1 d’expertise obligatoire et I'étendre a d’autres
professions

Il est également nécessaire de déterminer un niveau minimum de formation pour tous

les corps professionnels amenés a participer a 'évaluation et au suivi de 'aptitude a la
conduite automobile.
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Ainsi, le niveau 1 d’expertise des médecins pourrait étre utilis€ comme base de réfé-
rence pour les autres professionnels. Une journée spécifique aux populations avec des
troubles cognitifs devrait étre organisée en collaboration interdisciplinaire, ouverte a
tous les professionnels. Cette journée doit donner lieu a une certification reconnue
équivalente au niveau 1 d’expertise des médecins. De plus, une réglementation des
équivalences doit étre mise en ceuvre.

Enfin, il est indispensable de développer une formation de base dans ce domaine pour
les écoles de conduite.

(5) Renforcer
Créer un Observatoire

Il est proposé d’instaurer un Observatoire suisse de I’aptitude a la conduite automobile,
avec des missions d’une part de monitoring de la situation, de I’'harmonisation des pra-
tiques, de la reconnaissance des formations et équivalences, du suivi et régulation du
maintien des compétences ; d’autre part de développement de bonnes pratiques, lignes
directrices, recommandations, ainsi que la production de nouvelles connaissances et
recherches scientifiques.

Maintenir a jour les compétences des professionnels. Il est nécessaire de maintenir a
jour les compétences des professionnels par la formation continue. Chaque corps pro-
fessionnel a ses exigences en termes de maintien des compétences, en termes de
nombre d’heures de formation ou de types de formations reconnues.

Soutenir la création d'une communauté de pratique régionale. Il est nécessaire de ren-
forcer la collaboration entre institutions, filieres de soins et indépendants, et institu-
tions de formation, de maniere interdisciplinaire. Pour ce faire, il est envisagé I'ouver-
ture de réseaux existants a la collaboration interdisciplinaire, voire la création de ré-
seaux régionaux de soutien et de conseil, et la mise en place d'une communauté de
pratique afin de partager les ressources et les connaissances.

Soutenir le monitoring des pratiques. Il est nécessaire de poursuivre un monitoring de
P’état de la situation en Suisse et de pouvoir suivre ’évolution de ’harmonisation des
pratiques. L’évolution démographique implique des enjeux majeurs ces prochaines an-
nées face au maintien des conducteurs agés sur la route et a ’évaluation de I'aptitude
a la conduite automobile en cas de troubles cognitifs suspectés.

Soutenir la recherche scientifique. Il est nécessaire de soutenir la recherche scienti-
fique et interdisciplinaire dans ce domaine, afin de pouvoir se positionner notamment
sur la question des voitures autonomes et de l'utilisation des aides a la conduite auto-
matisées par des conducteurs avec des troubles cognitifs. Il y a également des manques
de connaissances quant a I'efficacité des outils d’évaluation, de leur combinaison d’uti-
lisation, et des valeurs-seuils déterminants, ou encore de pouvoir identifier la quantité
de faux-positifs ou faux-négatifs des dispositifs d’évaluation. Enfin, il est important de
développer des programmes d’intervention en vue du suivi des conducteurs,
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notamment du soutien a ’arrét de la conduite et de la transition vers des formes alter-
natives de déplacement.

Renforcer le dispositif de dépistage des conducteurs agés de plus de 75 ans
et soutenir les professionnels face a la pénurie

Il est nécessaire de soutenir le dispositif de dépistage et les médecins de niveau 1 d’ex-
pertise dans ’administration des tests cognitifs de dépistage, en encourageant la délé-
gation du dépistage aux professionnels de santé (sciences infirmiéres et ergothérapie).
Ces professionnels devront avoir suivi une formation spécifique a cette question, d’au
moins une journée, et étre accrédités (au méme titre que les médecins de niveau 1 d’ex-
pertise). La décision finale reste de la compétence du médecin de niveau 1 d’expertise.
Cette délégation ne doit pas entrainer de surcharge administrative pour les médecins,
une prescription médicale (ordonnance) le permettant facilement avec lecture d'un
rapport écrit d'une a deux pages (avec conclusion), ce qui est considéré comme réaliste
sans surcharge de la part des professionnels en place.

Renforcer le suivi et le soutien aux conducteurs

Il est nécessaire de renforcer la question du suivi, car les conducteurs relévent qu’ils
sont souvent laissés sans solution apres une évaluation de I'aptitude a la conduite auto-
mobile, notamment lorsque celle-ci se conclut par un dép6t du permis et un arrét de la
conduite. Ainsi deux approches de renforcement sont envisagées. La premiere porte
sur le soutien a la reprise apres un arrét dii a des troubles cognitifs acquis non-évolutifs.
La seconde sur le soutien a I'arrét de la conduite en anticipation et a la transition de
mobilité par I'exploration de modes de transport alternatifs.

Renforcer le soutien a la reprise de la conduite apres un arrét. Il est nécessaire de dé-
velopper des programmes de soutien a la reprise de la conduite automobile pour les
personnes ayant des troubles cognitifs acquis, non évolutifs. Le « retour au volant »
permet de maintenir une qualité de vie ainsi qu'une reprise de la participation sociale.

Renforcer le soutien a I’arrét de la conduite automobile. Il est nécessaire de développer
des programmes de soutien a l'arrét de la conduite automobile pour les personnes
ayant des troubles cognitifs évolutifs, voire les personnes ne pouvant plus conduire,
ayant été colloquées en degré d’aptitude 3, 2 ou 1. Il a été relevé que les médecins trai-
tants sont en bonne position pour anticiper la discussion de la question de l'arrét, et
sensibiliser a ce sujet, de méme que d’autres professionnels ou structures de santé de
premier recours. L’anticipation de cet enjeu est primordiale. Ce type de programme est
indispensable lorsque les personnes font face a une évaluation de l'aptitude a la con-
duite automobile entrainant un retrait de permis.
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(6) Communiquer

Développer la communication entre professionnels impliqués dans I'évalua-
tion et le suivi de l'aptitude a la conduite de personnes vivant avec des
troubles cognitifs.

Il est nécessaire de renforcer la communication entre les multiples professionnels im-
pliqués dans I’évaluation et le suivi de 'aptitude a la conduite automobile de personnes
vivant avec des troubles cognitifs. Il s’agit de développer des supports de communica-
tion et de transfert d’informations, comme par exemple, entre les neuropsychologues,
les ergothérapeutes et les écoles de conduite lors d'une demande de course de « com-
pétences » par le médecin. De méme, il est nécessaire de développer des formats de
rapports et de transmission d’avis argumentés transmis au médecin afin de faciliter la
prise de décision.

Mieux communiquer au grand public autour de I'aptitude a la conduite auto-
mobile en cas de troubles cognitifs.

Il est nécessaire de développer des actions de communication a destination du grand
public sur la question de 'aptitude de la conduite automobile, de son évaluation (et
processus) et de son suivi par les structures adéquates. Par exemple, afin de permettre
une meilleure anticipation de I'arrét de la conduite en cas d’avancée en age et de
troubles cognitifs ne permettant plus une conduite sécuritaire, il est nécessaire d’infor-
mer et de sensibiliser le grand public a la possibilité de devoir s’arréter de conduire et
que ceci doit étre réfléchi et anticipé.

Conclusion

Une stratégie nationale est nécessaire pour définir les roles et les responsabilités des
professionnels concernés, élargir 1'acces a la formation et aux outils standardisés, fa-
voriser la collaboration interprofessionnelle et le partage des données, et intégrer la
planification de la transition vers la mobilité dans les soins de routine. Pour relever les
défis croissants liés au vieillissement de la population et respecter 1'engagement de la
Suisse en faveur de I'équité et de la sécurité publique, les décideurs doivent donner la
priorité a 1'élaboration d'une stratégie nationale coordonnée, fondée sur des données
probantes et centrée sur la personne pour I'évaluation de I'aptitude a la conduite. Cela
implique d'investir dans la formation, les infrastructures, les cadres interdisciplinaires
et la sensibilisation du public. Ce faisant, la Suisse peut améliorer le bien-étre de ses
citoyens agés, garantir des routes plus siires et établir un modéle d'innovation en ma-
tiere de mobilité et de politique du vieillissement en santé.
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Dieses Projekt hatte zum Ziel, die aktuelle Praxis, die Herausforderungen und Chancen
im Zusammenhang mit der Beurteilung der Fahreignung ilterer Erwachsener und von
Personen mit kognitiven Beeintrachtigungen in der Schweiz zu untersuchen. Ange-
sichts der alternden Schweizer Bevolkerung ist es entscheidend, sichere, faire und evi-
denzbasierte Entscheidungen zur Fahreignung zu treffen, um sowohl die Verkehrssi-
cherheit als auch die personliche Autonomie von dlteren Erwachsenen zu erhalten. Das
Projekt vereint wissenschaftliche Erkenntnisse und das Expert:innenwissen von Fach-
personen verschiedener Disziplinen, welches in Fokusgruppeninterviews und in einer
nationalen Umfrage erhoben wurde. Die politischen Handlungsempfehlungen und
praxisnahe Leitlinien basieren darauf.

Das Autofahren ist eine komplexe Aufgabe, die von verschiedenen kognitiven Korper-
funktionen abhéingt — darunter Aufmerksamkeit, exekutive Funktionen, Verarbei-
tungsgeschwindigkeit und visuo-motorische Koordination. Eine Beeintrachtigung von
kognitiven Korperfunktionen, verursacht durch neurodegenerative Erkrankungen, er-
worbene Hirnverletzungen oder durch den normalen Alterungsprozess, kann die Fahr-
sicherheit beeintrachtigen. Die Entscheidung in Bezug zur Fahrsicherheit beziehungs-
weise Fahreignung von dlteren Personen basiert derzeit auf den Ergebnissen kogniti-
ver Tests. Diese Praxis wird kontrovers diskutiert, da man, basierend auf den Ergeb-
nissen dieser Tests, nur schlecht die tatsachliche Fahrleistung abschitzen kann. Daher
gibt es auch keinen Konsens unter Expert:innen iiber die Sinnhaftigkeit der Nutzung
der Testergebnisse. Idealer wire es, die Fahreignung von alteren Personen in einem
multidisziplindren Ansatz zu iiberpriifen, indem die Ergebnisse kognitiver Tests kom-
biniert werden mit einer klinischen Einschéitzung und einer Evaluationsfahrt (course
de compétence).

Derzeit ist eine einheitliche Uberpriifung der Fahreignung eine grosse Herausforde-
rung, da die Kommunikationswege zwischen den beteiligten Fachpersonen und Dis-
ziplinen und die jeweiligen Rollen, Aufgaben und Verantwortlichkeiten unzureichend
definiert sind. Ausserdem fehlt es an Unterstiitzungsprogrammen fiir dltere Personen
mit kognitiven Beeintrachtigungen, um entweder das Weiterfahren zu férdern oder
das selbstindige Fahren zu beenden. Beides tragt dazu bei, dass die Abklarung und der
Entscheid beziiglich Fahreignung uneinheitlich und wohl auch ungerecht ausfallen.
Dartiber hinaus gibt es nur wenige qualitativ hochwertige Studien, welche die Wirkung
von Unterstiitzungsprogrammen oder Ausgleichsmassnahmen stiitzen. Des Weiteren
mangelt es an einer Harmonisierung auf nationaler Ebene, an einem Zugang zu quali-
fizierten Fachkraften und an definierten Kommunikationswegen zwischen beteiligten
Fachpersonen und Disziplinen. Nicht zuletzt erschwert das Festhalten an regionalen
Gegebenheiten eine national einheitliche und faire Beurteilung der Fahreignung von
dlteren Personen mit kognitiven Beeintrachtigungen.
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Definition der Population

Die vom Projekt MFZ_20_ 02D ‘Drive-Check’ betroffene Bevolkerungsgruppe umfasst
Personen mit beginnenden oder bereits diagnostizierten kognitiven Beeintrachtigun-
gen, die im Besitz eines Fiihrerausweises der Kategorie B sind. Es werden drei Haupt-
gruppen unterschieden:

a.

Menschen mit nicht progressiven erworbenen Hirnverletzungen, wie traumati-
schen Hirnverletzungen (TBI), Schlaganfall (CVA) (einschlieBlich transitorischer
ischamischer Attacken), zerebraler Anoxie, Enzephalitis und Meningoenzephalitis.
Im Jahr 2024 leben in der Schweiz rund 130 000 Menschen mit einer erworbenen
Hirnverletzung. Schatzungen zufolge werden jahrlich rund 26 ooo Menschen we-
gen einer TBI oder einem Schlaganfall behandelt. Rechnet man Menschen mit an-
deren, weniger haufigen Erkrankungen hinzu, sind schitzungsweise mindestens 30
000 Menschen jihrlich potenziell von der Beurteilung und Uberwachung ihrer
Fahrtauglichkeit betroffen.

. Menschen mit progressiven erworbenen neurologischen Erkrankungen wie Multip-

ler Sklerose, Parkinson, pathologischem Altern/Demenz (Alzheimer und verwandte
Erkrankungen). In der Schweiz schitzt das Bundesamt fiir Gesundheit (BAG), dass
im Jahr 2024 rund 156 900 Erwachsene an einer Form von Demenz leiden, wobei
in jedem Jahr 33 000 neue Fille diagnostiziert werden. Jedes Jahr werden auch
andere fortschreitende neurologische Erkrankungen diagnostiziert, wie z. B. neuro-
logische Tumore, mit etwa 700 neuen Fillen pro Jahr. Das bedeutet, dass mindes-
tens 33.000 Menschen pro Jahr potenziell von einer Beurteilung ihrer Fahrtaug-
lichkeit betroffen sein konnten.

Personen mit normalem Alterungsprozess, der zu einer altersbedingten Einschran-
kung und zum Verlust von Fahigkeiten fiihrt, die mit dem sicheren Fiihren eines
Motorfahrzeugs unvereinbar sind. Gemass Daten des BAV waren im Jahr 2024 in
der Schweiz 517 754 Fahrerinnen und Fahrer im Alter von 775 Jahren und alter re-
gistriert. Bei einer obligatorischen Beurteilung alle zwei Jahre bedeutet dies, dass
jahrlich rund 258 877 Personen routinemaéssig beurteilt werden miissen. Unter Be-
riicksichtigung der demografischen Entwicklung erscheint eine Screening-Anforde-
rung von 300 000 bis 350 000 Personen bis 2030 angemessen, von denen rund 5
bis 10 % (30 000) einer weiteren Beurteilung und kompensatorischen Massnahmen
bediirfen.

Ingesammt erscheint es als realistisch, bis 2030 mit etwa 100.000 klinischen Inter-
ventionen (Beurteilungen und Entschadigungen) pro Jahr sowie mit etwa 300.000 bis
350.000 Beurteilungen der Fahrtauglichkeite von élteren Erwachsenen zu rechnen.
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Klarung der Fahreignung als Fahigkeit, Kapazitidt und Qualifikation
zum Autofahren

Im Rahmen dieses Projekts ist es notwendig, die Begriffe Eignung/Kompetenz — hier
als ,Fahreignung” bezeichnet —, Kapazitit und Qualifikation zum Fiihren eines Motor-
fahrzeugs klar zu unterscheiden und zu definieren. Wenn Personen als ,,geeignet” gel-
ten, bedeutet dies, dass sie in der Lage sind, ein Auto sicher im Strassenverkehr zu
fiihren. Die Fahreignung stellt eine {iber die Zeit stabile Voraussetzung dar, die fiir den
sicheren Betrieb eines Motorfahrzeugs im Strassenverkehr unerlasslich ist.

Die Abklarung hinsichtlich der Fahreignung von Senior:innen sowie von Personen mit
kognitiven Beeintrachtigungen wird hauptsichlich durch das Strassenverkehrsgesetz
(SVG) und dessen Ausfiihrungsverordnungen geregelt. Artikel 145 SVG schreibt vor,
dass Fahrzeugfithrende sowohl korperlich als auch geistig eine Fahreignung und Fahr-
kompetenz aufweisen miissen. Dies schliesst das Fehlen von Erkrankungen ein, die die
Verkehrssicherheit gefahrden konnten. Die folgenden Kriterien definieren die Eignung
zum Fiihren eines Motorfahrzeugs:

Erreichen des gesetzlichen Mindestalters;

Vorhandensein der kérperlichen und geistigen Fahigkeiten, die fiir das sichere Fahren
erforderlich sind;

Keine Abhingigkeitserkrankung, die das sichere Fiihren eines Fahrzeugs beeintrachti-
gen wiirde:

Einhaltung der geltenden Verkehrsregeln sowie ein verantwortungsvoller Umgang mit
anderen Verkehrsteilnehmenden.

Der Leitfaden zur Fahreignung von 2020, der von der Vereinigung der Strassenver-
kehrsamter (ASA) und der Schweizerischen Gesellschaft fiir Rechtsmedizin (SGRM)
genehmigt wurde, gilt derzeit als Referenz in diesem Bereich und wird vom Bundesamt
fir Strassen (ASTRA) als Richtlinie behandelt.

Die Fahigkeit, ein Motorfahrzeug zu fithren, wird im Strassenverkehrsgesetz (SVG)
nicht direkt definiert. Sie wird vielmehr aus der Perspektive der Fahrunfihigkeit be-
trachtet (Art. 31 Abs. 2 und Art. 55 SVG). Dabei geht es um den momentanen Zustand
der fahrenden Person — also darum, ob sie zum jeweiligen Zeitpunkt fahrunfihig ist
(z. B. unter dem Einfluss von Alkohol, Medikamenten, Drogen steht oder durch ext-
reme Miidigkeit beeintrachtigt ist).

Die Fahrkompetenz hingegen ist im SVG wie folgt definiert: Kenntnis der Verkehrsre-
geln und die Fahigkeit, Fahrzeuge der entsprechenden Fiihrerausweiskategorie sicher
zu fiihren. Dabei handelt es sich um technische, praktische und theoretische Kompe-
tenzen, die durch Ausbildung erworben und durch Priifungen nachgewiesen werden
miissen. Die Unterscheidung zwischen Fahreignung und Fahrkompetenz ist grundle-
gend: Eine Person kann eine Fahreignung aufweisen, aber dennoch nicht qualifiziert
sein, wenn sie die erforderlichen Fahigkeiten noch nicht erworben hat.

5 RS 741.01
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Stand der Praxis in der Schweiz

Obwohl das zwischen Arzt:innen (Stufen 1—4) und den kantonalen Verwaltungsstellen
umgesetzte Verfahren (inkl. der Kontrollfahrt) gut funktioniert und bei medizinischen
Fillen im Zusammenhang mit Alkohol- und Drogenkonsum, Verhaltensauffilligkeiten
und Schlafapnoe als ausreichend gilt, fehlt in der Schweiz ein einheitlicher Rahmen fiir
die Beurteilung der Fahreignung bei dlteren Menschen und Personen mit kognitiven
Beeintrachtigungen. Das derzeitige System ist fragmentiert und variiert je nach Kan-
ton, Sprachregion und beruflicher Praxis. Dies wirft Fragen nach Ungleichheit, Ineffi-
zienz und verpassten Chancen auf — insbesondere im Hinblick auf die Verkniipfung
von Fahreignungsabklarung mit Zielen der 6ffentlichen Gesundheit und der Unterstiit-
zung des Alterns in vertrauter Umgebung.

Es bestehen erhebliche Unterschiede in der Anwendung von Beurteilungsinstrumen-
ten und Verfahren sowohl zwischen als auch innerhalb der beteiligten Gesundheits-
fachpersonen. Es gibt verschiedene Verfahren zur Beurteilung der Fahreignung, ab-
hingig davon, ob die kognitive Beeintrachtigung erstmals im Spital, in einer Klinik
oder in einer Privatpraxis vermutet beziehungsweise diagnostiziert wurde. Obwohl die
Beurteilung der Fahreignung in allen Schweizer Kantonen durchgefiihrt wird, fehlt ein
einheitlicher Ansatz. Ein Entscheidungshilfetool wiirde die klinische Beurteilung der
Fahreignung gezielt unterstiitzen (siehe Anhang E).

Ausserdem ist es eine Herausforderung, dass Neuropsycholog:innen nicht iiber ein
spezifische Ausbildung zur Beurteilung der Fahreignung noch iiber Testverfahren mit
ausreichender Vorhersagekraft zu verfiigen scheinen. Zudem betonen sie, dass die un-
prazisen Formulierungen der Schweizer Gesetzgebung in Bezug auf kognitive Kriterien
zur Fahreignung ihre Beitrage zusitzlich erschweren. Die in diesem Projekt durchge-
fiihrte Uberpriifung neuropsychologischer Tests zeigt, dass die psychometrischen Ei-
genschaften der von Verkehrsmediziner:innen, Psycholog:innen, Neuropsycholog:in-
nen sowie Ergotherapeut:innen verwendeten Instrumente zur Beurteilung der Fahr-
eignung nicht zuverlassig sind. Sensitivitat und Spezifitit liegen unter 75 %, was darauf
hinweist, dass diese Tests keine zuverlissige Aussage liber die Fahreignung erlauben.
Die verfiigbare Literatur zu diesen Tests ist veraltet, begrenzt und methodisch unein-
heitlich, was zu nicht schliissigen oder iiberholten Ergebnissen fiihrt (z. B. Wechsler
Adult Intelligence Scale Revised (WAIS-R, Wechsler, 1981)). Tatsachlich wurden nur
wenige Tests, welche derzeit zur Abklarung der Fahreignung angewendet werden, spe-
ziell zur Beurteilung der fiir das Autofahren erforderlichen kognitiven Funktionen ent-
wickelt.

Neben der Beurteilung der kognitiven Funktionen umfasst die professionelle Beurtei-
lung der Fahreignung auch die Erhebung von qualitativen Daten wie Anamnesen sowie
die Erhebung der selbsteingeschétzten Fahrsituation und der individuellen Bediirf-
nisse von Personen mit kognitiven Beeintrachtigungen. Diese qualitativen Informati-
onen werden von Gesundheitsfachpersonen auf sehr unterschiedliche, nicht harmoni-
sierte oder standardisierte Weise erhoben. Die Art der erfassten Daten reicht von der
Analyse der Unfallgeschichte und der Erfragung von Fahrproblemen bis hin zur Ein-
schiatzung der Nutzung offentlicher Verkehrsmittel. Gesundheitsfachpersonen greifen
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haufig auf selbst entwickelte Instrumente zuriick, deren psychometrische Eigenschaf-
ten nicht dokumentiert sind. Die Nutzung solcher selbst entwickelter, nicht-standar-
disierter Instrumente erschweren den Vergleich von Qualitit und Effizienz der Abkla-
rung der Fahreignung zwischen unterschiedlichen Institutionen und Regionen erheb-
lich.

Hingegen gelten standardisierte Abklarungen der Fahreignungen im Strassenverkehr
als Verfahren mit der héchsten Vorhersagekraft (pradiktiven Genauigkeit), insbeson-
dere wenn kognitive Beeintrachtigungen von Personen vermutet werden oder bestétigt
sind. Abklarungen ausserhalb des Strassenverkehrs (d.h. am Schreibtisch) weisen eine
geringe Vorhersagekraft fiir die tatsdchliche Verkehrssicherheit auf, konnen jedoch
spezifische kognitive Beeintrachtigungen identifizieren — insbesondere Anosognosie,
die als «red flag» (Warnsignal) gilt. Es besteht ein Mangel an geschulten Fachperso-
nen, die in der Lage sind, standardisierte Abklarungen der Fahreignung im Strassen-
verkehr durchzufiihren.

Ausserdem bestehen im derzeitigen Abklarungssystem Spannungen, etwa durch die
Abgrenzung der Rollen von Expert:innen und Gesundheitsfachpersonen, was zu emo-
tionalen und ethischen Belastungen fiir die Fachkrifte fiihrt. Trotz der interprofessio-
nellen Beteiligung von verschiedenen Gesundheitsfachpersonen am Prozess liegt die
rechtliche Verantwortung fiir die Entscheidung in Bezug zur Fahreignung ausschliess-
lich bei Arzt:innen. Um diese Verantwortung zu entlasten, wire es notwendig, mehr
Perspektiven von Fachpersonen in diese Entscheidung mit einzubeziehen. Dies wiirde
die Genauigkeit und Fairness der Beurteilungen der Fahreignung erhohen. Derzeit
wird die interprofessionelle Zusammenarbeit von Fachpersonen zwar geschatzt, ist je-
doch durch eine fehlende Kommunikation, Rollenverteilung und rechtliche Grundlage
fiir den Informationsaustausch und ein fehlendes gemeinsames Vokabular erschwert.
Gemeinsame Schulungen von, an der Abklarung der Fahreignung, beteiligten Profes-
sionen wiirden die interprofessionelle Zusammenarbeit deutlich verbessern.

Da sich die Fachpersonen in der Schweiz bislang hauptsachlich auf die Beurteilung der
Fahreignung konzentriert haben, sind nur wenige in Programme zur Pravention (Fahr-
training) oder Unterstiitzung der Mobilitatsumstellung (von aktiven Fahrer:innen zu
aktiven OV-Nutzer:innen) eingebunden. Fahrtrainingsprogramme konnten Personen
mit erworbener Hirnverletzung dabei unterstiitzen, wieder sicher am Strassenverkehr
teilzunehmen. Programme zur Mobilititsumstellung konnten helfen, Veranderungen
im Mobilitdtsverhalten friihzeitig zu erkennen und zu bewiltigen. Programme zum
Fahrverzicht konnten die negativen Auswirkungen des Fahrstopps abmildern und die
Bevolkerung gezielt auf Mobilitdtsiibergédnge vorbereiten. Da solche Programme in an-
deren Landern bereits existieren, besteht ein klarer Bedarf, vergleichbare Angebote in
der Schweiz zu entwickeln, anzupassen und umzusetzen. Nachfolgend wird ein Uber-
blick von bereits existierenden Programmen beschrieben.
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Stand der Forschung zu Kompensationsmassnahmen

In Bezug auf Programme beziehungsweise Interventionen zur Forderung der Erhal-
tung der Fahreignung liefern die meisten der einbezogenen Studien nur begrenzte Evi-
denz zur Wirksamkeit. Dies liegt weniger am Inhalt der Interventionen, sondern vor
allem an methodischen Schwichen der durchgefiihrten Studien (z.B. kleine Stichpro-
bengrossen, Fehlen von Kontrollgruppen). In Studien mit robusteren Methoden sind,
die beobachteten positiven Wirkungen kurzzeitig moderat und nehmen langzeitig ab.
Dabei scheint ein individualisiertes Feedback - insbesondere fiir Personen mit leichten
bis mittlere kognitive Beeintrachtigungen — die vielversprechendste Wirkung zu ha-
ben. Sie bietet das grosste Potenzial, um das Weiterfahren zu unterstiitzen. Auch mul-
timodale und interprofessionelle Interventionen zeigen vielversprechende Wirkung.

Im Zusammenhang mit Fahrverzicht und Mobilitatsiibergang scheint es fiir dltere Fah-
rer:innen prioritar zu sein, Strategien zur Bewiltigung von Mobilitatsfragen umzuset-
zen. Dabei konnen sie von Gesundheitsfachpersonen unterstiitzt werden. Zu diesen
Priorititen gehoren die friihzeitige Gesprachsfithrung und die Unterstiitzung alterer
Menschen bei der Planung des Fahrverzichts — nicht als medizinischer Notfall, son-
dern als langfristiges Ziel im Rahmen eines Ubergangsprozesses. Ein weiteres Thema
ist die kooperative Planung des Ubergangs vom Autofahren zu anderen Mobilititsmog-
lichkeiten. Dabei konnen Gesundheitsfachpersonen helfen, die ausserhiusliche Mobi-
litat der Betroffenen bestmaglich zu gestalten und zu unterstiitzen.

Die Ermoglichung der ausserhauslichen Mobilitét (d.h. im 6ffentlichen Raum) und das
Autofahren gehoren international zum Aufgabengebiet der Ergotherapie. Daher sind
Ergotherapeut:innen besonders gut geeignet, die Mobilitat von Personen mit kogniti-
ven Beeintrachtigungen zu fordern. Sie verfiigen iiber die Fachkompetenz, um Perso-
nen in diesem Ubergangsprozess zu begleiten und zu unterstiitzen, und das Wissen zur
Behandlung und Beurteilung des Ganzen. Fiir manche dltere Fahrer:innen kann dies
bedeuten, dass sie weiterhin Auto fahren — mit oder ohne Einschrankungen —, wéh-
rend sie gleichzeitig alternative Mobilitatsformen wie Mitfahrdienste oder App-ba-
sierte Fahrdienstbestellungen ausprobieren. Unabhéngig davon sollte der Fokus auf
Gesundheitsforderung und Pravention liegen. Wichtig ist die friihzeitige Diskussion
und Entwicklung von Mobilitatspldnen, vor allem bei der Diagnose einer chronischen
und/oder fortschreitenden Erkrankung wie Demenz. Zahlreiche in dieser Ubersicht
dargestellten Strategien befihigen Gesundheitsfachpersonen — einschliesslich Ergo-
therapeut:innen —, Gespriache mit Personen mit kognitiven Beeintrachtigungen friih-
zeitig zu filhren und den Fokus auf den Erhalt der Mobilitat, anstatt allein auf den Er-
halt des Autofahrens zu legen. Die internationale Klassifikation der Funktionsfahig-
keit, Behinderung und Gesundheit (ICF) der Weltgesundheitsorganisation (WHO,
2001) betont die Bedeutung von Transport und Mobilitét als Teil der Gesundheitsver-
sorgung, um Teilhabe am gemeinschaftlichen, sozialen und o6ffentlichen Leben von
Personen mit Behinderungen zu ermoglichen. Ausserdem zwingen uns die weltweite
Reduktion der fossilen Energie und die technologischen Veranderungen, die Mobilitat
insgesamt zu iberdenken und neue Wege zu entwickeln, um soziale Kontakte und Teil-
habe aufrechtzuerhalten.
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Basierend auf den Ergebnissen der Literaturiibersicht besteht die Notwendigkeit, ein
Fahrverzichtsprogramm zu entwickeln, das dem Kontext der Schweiz und Europas
entspricht, kulturell sensibel ist und sich an der verfiigbaren Evidenz orientiert. Die
Beriicksichtigung der spezifischen Bediirfnisse von Personen mit kognitiven Ein-
schrankungen (u.a. mit Demenz) stellt dabei eine besondere Prioritit dar.

Automatisierte Fahrzeuge als Losung bei kognitiven Beeintrachtigun-
gen

In Bezug auf Angebote von automatisierten Fahrzeugen der Stufe 5, die eine ideale Un-
terstiitzung beziehungsweise Losung fiir den Erhalt der Fahreignung fiir Personen mit
kognitiven Beeintrachtigungen sein konnten, zeigt die Literatur, dass es noch an ge-
sellschaftlicher Akzeptanz und teilweise auch an technologischer und digitaler Ent-
wicklung mangelt (Chen et al., 2022). So sind Advanced Driver Assistance Systems
(ADAS) und In-Vehicle Information Systems (IVIS) verschiedene im Fahrzeug inte-
grierte Systeme, die kritisch gepriift und gezielt miteinander verkniipft werden miis-
sen, um das Fahren zu unterstiitzen.

Die Ergebnisse aus der wissenschaftlichen Literatur deuten darauf hin, dass ADAS und
IVIS-Personen mit kognitiven Beeintrachtigungen unter bestimmten Bedingungen da-
bei helfen konnten, langer Auto zu fahren — etwa durch mehr Komfort beim Fahren
oder erhohte Sicherheit auf Autobahnen. Die untersuchte Zielgruppe in diesen Studien
beschrankt sich jedoch auf dltere Erwachsene und Menschen mit Demenz, was nicht
die gesamte, im Projekt identifizierte Population abdeckt.

Daher sind diese Ergebnisse nur eingeschrankt aussagekriftig und miissen kontextu-
alisiert, zielgruppenspezifisch und differenziert betrachtet werden.

Die Einstellung gegeniiber automatisierter Fahrzeugtechnologie scheint in der Gesell-
schaft grundsitzlich positiv zu sein, obwohl vollstindige Automatisierung von vielen
Nutzenden noch nicht als sicher angesehen wird. Derzeit gibt es jedoch nur wenige
Studien, die den Einfluss von Advanced Driver Assistance Systems (ADAS) und In-
Vehicle Information Systems (IVIS) auf das Fahrverhalten dlterer Menschen direkt un-
tersuchen, und auch noch keine gross angelegten Studien. Das derzeitige Wissen ba-
siert auf Studien mit geringen Stichprobengrossen und dem Fehlen standardisierter
Bewertungsmethoden. Es wurden jedoch schon spezifische Studienprotokolle zu die-
sen Fragestellungen publiziert. Daher ist zu erwarten, dass in den kommenden Jahren
Ergebnisse von Studien veroffentlicht werden.

Wie Classen und Kolleg:innen (2019) feststellten, besteht ein Problem in der For-
schung zur Wirkung von IVIS und ADAS auf altere Fahrer:innen darin, dass es an einer
einheitlichen Definition mangelt. Dieser Mangel fiihrt dazu, dass Begriffe von Studie
zu Studie unterschiedlich verwendet werden — insbesondere in Bezug auf die Art der
Systeme und deren Funktionen.

Ein weiteres mogliches Problem besteht darin, dass dltere Personen zunichst lernen
miissen, diese Systeme wie ADAS und IVIS zu bedienen, um sie sicher beim Fahren
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nutzen zu konnen. Auch die durch die Nutzung von ADAS entstehende kognitive Be-
lastung muss berticksichtigt werden. Wenn Fahrer:innen nicht ausreichend in der Nut-
zung solcher Systeme geschult sind, kann die Technik sie {iberfordern, was zu einer
voriibergehenden Ablenkung vom Fahrgeschehen fiihren kann (Cades et al., 2017;
Liebherr et al., 2024). Umgekehrt kann eine iibermassige Abhingigkeit von ADAS
ebenfalls die Verkehrssicherheit beeintrachtigen, da sich Fahrer:innen durch das ver-
mittelte Sicherheitsgefiihl der Systeme aufmerksamkeitsmassig vom Fahren distanzie-
ren konnten (Dunn et al., 2021). Wenn man bedenkt, dass manche Personen ihren
Fiihrerschein vor iiber 50 Jahren erworben haben — ohne seither Auffrischungskurse
besucht zu haben —, iiberrascht es nicht, dass sie Unterstiitzung bené6tigen, um sich im
Umgang mit neuer Technologie im Fahrzeug sicher zu fiihlen. Es braucht eine breite
Palette an Unterstiitzungsmassnahmen, die in ein Trainingsprogramm integriert wer-
den sollten, um dlteren Menschen das Weiterfahren zu erméglichen. Einschrankungen
konnten potenziell iiberwunden werden, wenn die Fahrer:innen gezielt im Umgang
mit ADAS und IVIS geschult werden. Dies konnte durch Fahrlehrpersonen erfolgen,
die speziellen Unterrichtseinheiten zur Nutzung dieser Systeme anbieten.

Empfehlungen fiir die Schweiz

Basierend auf der bestehenden Literatur und nationalen Umfragen wurden nationale
Empfehlungen entwickelt. Diese stehen im Einklang mit dem Geist der Kontinuitat
und Weiterentwicklung der Diskussionen, die im Rahmen des Strassenverkehrssicher-
heitsprogramms gefiihrt wurden, das 2010 durch das ,Via Sicura“-Paket gesetzlicher
Anderungen eingefiihrt wurde. Sie sind im Anhang J des Berichts aufgefiihrt.

Die nationalen Empfehlungen zielen darauf ab, (1) Klarheit zu schaffen, (2) Har-
monisierung zu fordern, (3) Strukturen zu etablieren, (4) Ausbildung und
Schulung zu verbessern, (5) fachliche Standards zu stirken und (6) Kom-
munikation professioneller Praktiken im Zusammenhang mit Beurteilung und Mo-
nitoring der Fahreignung zu verbessern. Jede Empfehlung ist nummeriert, beschrie-
ben, quantifiziert, erlautert und bei Bedarf in Unterkategorien gegliedert. Alle Emp-
fehlungen leisten einen Beitrag zur Verkehrssicherheit fiir alle Verkehrsteilnehmenden
und beziehen sich auf verschiedene Bevolkerungsgruppen — sie richten sich nicht aus-
schliesslich an dltere Menschen. Der Fokus dieser Studie und dieser Empfehlungen
liegt auf dem Beginn oder Vorhandensein kognitiver Beeintrachtigungen, unabhingig
vom Alter der betroffenen Fahrer:innen.

Die Empfehlungen wurden von der Forschungsgruppe zunéachst auf Grundlage der im
Projekt ,,Drive-Check” erhobenen Daten erarbeitet. Anschliessend wurden sie in Work-
shops — zwei auf Franzésisch und einer auf Deutsch — mit den betroffenen Akteur:in-
nen diskutiert. Es wird ausdriicklich betont, dass die vorgeschlagenen Empfehlungen
interprofessionell entwickelt wurden und unabhéngig von politischem Einfluss oder
Druck durch Berufsgruppen entstanden sind.
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(1) Klarheit schaffen
Klirung der Grade der Fahreignung

Es wird eine vierstufige Skala vorgeschlagen, um die Fahreignung zu klaren und um
zum einen die Einordnung nach der Beurteilung der Fahreignung, zum anderen die
Empfehlung spezifischer Massnahmen zur Erhaltung der Fahreignung oder der Unter-
stiitzung des Mobilitatsiibergangs zu erleichtern.

Grad 4: Die Beurteilung der Fahreignung zeigt keine Kontraindikationen fiir das wei-
tere Fahren. Die Person fiahrt sicher. Es werden keine weiteren Massnahmen vorge-
schlagen.

Grad 3: Die durchgefiihrte Beurteilung der Fahreignung ergibt Zweifel; eine praktische
Evaluationsfahrt (course de compétence) sollte durchgefiihrt werden. Im Rahmen der
Nachsorge kann ein Programm zur Erhaltung der Fahreignung vorgeschlagen oder die
Moglichkeit eines zukiinftigen Fahrstopps besprochen werden.

Grad 2: Die durchgefiihrte Beurteilung der Fahreignung ergibt Zweifel an der Fahreig-
nung; eine Evaluationsfahrt muss durchgefiihrt werden. Im Rahmen der Nachsorge
sollte ein Unterstiitzungsprogramm fiir den Fahrstopp angeboten werden, und ein
Fahrstopp wird erwartet. Es wird ausserdem empfohlen, méglichst bald eine Mobili-
tatsumstellung vorzunehmen.

Grad 1: Die durchgefiihrte Beurteilung der Fahreignung zeigt, dass ein Weiterfahren
unmoglich ist. Der Fiihrerschein muss sofort entzogen werden, da das Fahren nicht
mehr sicher ist. Im Rahmen der Nachsorge sollte unverziiglich mit dem Programm der
Mobilitatsumstellung begonnen werden.

Die Stufen 2 und 3 werden in der Fachliteratur als Grauzone bezeichnet (Gibbons et
al., 2017; Yamin et al., 2024). Dies weist auf die Schwierigkeit hin, die Fahreignung
allein anhand kognitiver Tests vorherzusagen, sowie auf das Risiko von ,,falsch positi-
ven“ und ,falsch negativen Ergebnissen bei der Beurteilung. Die Grauzone verdeut-
licht die Notwendigkeit einer Evaluationsfahrt. Die Unterscheidung in diese Stufen er-
leichtert die Organisation der Nachsorge und die Empfehlung situationsgerechter
Massnahmen fiir betroffene Fahrerinnen und Fahrer.

Kliéirung der Fachkompetenzen und Aufgabenbereiche der Fachpersonen

Verkehrsmedizin: Arzt:innen sind in vier Anerkennungsstufen organisiert.

Stufe 1: Verkehrsmedizinische Kontrolluntersuchungen fiir Fiihrerscheininhaber:in-
nen uber 75 Jahre.

Stufe 2: Untersuchungen bei Ersterteilung des Fiihrerscheins, Berufsausweisen und
vorgeschriebenen medizinischen Abklarungen.

Stufe 3: Bei unklaren Befunden in den vorherigen Stufen, bei korperlichen Einschran-
kungen sowie bei Erkrankungen oder nach Unfillen.

Stufe 4: Alle verkehrsmedizinischen Untersuchungen und Beurteilungen zur Fahreig-
nung und Fahrfahigkeit.
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Verkehrspsychologie: Verkehrspsycholog:innen konzentrieren sich in ihren Beur-
teilungen auf das Fahrverhalten. Sie fiihren Personlichkeitstests durch, beurteilen
temperamentbedingtes und suchtbezogenes Verhalten, Regelverstosse sowie psychiat-
rische Faktoren, die das Verhalten beeinflussen.

Neuropsychologie: Die Neuropsychologie spielt eine zentrale Rolle bei der Diagnos-
tik, Behandlung und Rehabilitation von Menschen mit neurologischen oder psychi-
schen Erkrankungen. Nach einer neuropsychologischen Untersuchung konnen Neu-
ropsycholog:innen — basierend auf dem beobachteten kognitiven Profil (unter Beriick-
sichtigung erhaltener vs. beeintrachtigter kognitiver Funktionen wie Aufmerksamkeit,
Verarbeitungsgeschwindigkeit, exekutive Funktionen und visuell-riumliche Fahigkei-
ten) — eine Einschitzung dariiber abgeben, ob die Person weiterhin oder wieder Auto
fahren sollte.

Ergotherapie: Die Ergotherapie ist ein Berufsfeld, deren Fachkompetenz in der Eva-
luation und Ermoglichung alltdglicher Aktivitdten liegt. Das Fahren eines Motorfahr-
zeugs wird als alltigliche Aktivitit (Leistung) betrachtet. Die Expertise der Ergothera-
pie besteht darin, die Leistung im realen Kontext zu beobachten (in diesem Fall im
Strassenverkehr), Fehler zu analysieren, kognitive Beeintrachtigungen daraus abzulei-
ten und eine Einschitzung zur Fahreignung abzugeben.

Pflege und Pflegewissenschaft: Pflegefachpersonen konnen eine Rolle bei der Be-
urteilung der Fahreignung von Menschen — insbesondere ilteren Personen — spielen,
indem sie deren korperliche, geistige und kognitive Fahigkeiten erfassen und Fahrbe-
ratung anbieten, sei es zu praventiven oder edukativen Zwecken. Sie nehmen im
Schweizer Gesundheitssystem eine privilegierte Position ein, wenn es darum geht,
Schwierigkeiten im Strassenverkehr frithzeitig zu erkennen, praventive Massnahmen
vorzuschlagen und Losungen fiir die betroffenen Personen zu entwickeln.

Fahrschulen: Dank ihrer Fahrkompetenz beobachten Fahrlehrer:innen die Anwen-
dung der Verkehrsregeln, den Umgang mit komplexen Situationen und die Fahrzeug-
fiihrung in einem dynamischen Umfeld. Durch die Kombination von Unterricht und
Beobachtung geben sie detailliertes Feedback, das wesentlich fiir die Beurteilung der
Fahreignung ist und — falls notig — die Umsetzung eines Anpassungs- oder Wiederein-
gliederungsprogramms unterstiitzt.

(2) Harmonisierung

Harmonisierung der Anwendung von Screening- und Beurteilungsinstru-
menten

Zum Screening der kognitiven Beeintrachtigungen — beispielsweise bei Personen iiber
75 Jahren — empfehlen wir, den Montreal Cognitive Assessment (MoCA)-Test anstelle
des Mini-Mental State Examination (MMSE) zu verwenden, da er eine hohere Sensiti-
vitat und klinische Relevanz aufweist. Weitere Screening-Tests wie die Trail Making
Tests (TMT A und B) kénnen ebenfalls eingesetzt werden, da sie sensitiv und klinisch
relevant sind. Schliesslich wird auch die Anwendung des Uhrentests empfohlen.
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Zusammenfassend erlauben diese Tests jedoch keine Entscheidung iiber die Fahreig-
nung, sondern identifizieren lediglich Auffalligkeiten, die eine weitere Abklarung er-
fordern.

Wenn eine vertiefte Beurteilung der Fahreignung durch eine Fachperson notwendig
ist, wird empfohlen, bei Bedarf einer detaillierten kognitiven Untersuchung eine Zu-
weisung an ein:e Neuropsycholog:in zu priorisieren. Wenn sich kognitive Einschran-
kungen auf den Alltag auswirken, sollte eine Zuweisung an ein:e Ergotherapeut:in Er-
folgen. Diese Fachpersonen orientieren sich an Leitlinien und Fachliteratur.

Harmonisierung der Kompetenzstufe 1 — Abschaffung der Selbsterklirung

Es wird empfohlen, die Moglichkeit zur Selbsterklarung als Expert:in der Anerken-
nungsstufe 1 zu streichen und den bestehenden Schulungstag als verpflichtende Vo-
raussetzung fiir die Zertifizierung der Anerkennungsstufe-1- festzulegen.

(3) Strukturierung
Strukturierung mithilfe von Richtlinien oder einem Leitfaden

Es wird empfohlen, Richtlinien (oder einen als Richtlinien anerkannten Leitfaden) zu
entwickeln und umzusetzen, um die Praxis der Beurteilung und Nachsorge der Fahr-
eignung bei Personen mit Verdacht auf kognitive Beeintrachtigungen zu strukturieren.

Uberpriifung der Anhiinge 1 und 1%s der VZV

Zur Klarung und Préazisierung der medizinischen Mindestanforderungen fiir die Fahr-
eignung wird empfohlen, die Anhinge 1 und 1" der Verkehrszulassungsverordnung
(VZV) zu iiberarbeiten, um neue Erkenntnisse in diesem Bereich zu integrieren.

Einfiihrung der Evaluationsfahrt (course de compétence) in die Gesetzge-
bung

Es wird empfohlen, die Evaluationsfahrt (course de compétence) gesetzlich zu veran-
kern. Dabei handelt es sich um eine standardisierte, valide und zuverlassige Fahreva-
luation auf der Strasse (Bellagamba et al., 2020; Stapleton et al., 2023). Diese ist in
Phase III des Entscheidungshilfetools beschrieben und erginzt die kognitive Beurtei-
lung. Die Evaluationsfahrten (course de compétence) miissen gemeinsam von Ergo-
therapeut:innen und Fahrlehrer:innen durchgefiihrt werden — mit Fahrzeugen mit
Doppelsteuerung und auf standardisierten Routen.

(4) Aus- und Weiterbildung
Weiterbildung koordinieren
Es besteht ein Bedarf an besserer Koordination der spezialisierten Weiterbildung zum

Thema Fahreignung. Diese Weiterbildung sollte sich nicht nur auf die Beurteilung,
sondern auch auf die Nachsorge der Fahreignung bei Menschen mit kognitiven
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Beeintrachtigungen konzentrieren. Das Weiterbildungsprogramm sollte interprofessi-
onell, modular und spezifisch gestaltet sein.

Koordination der Weiterbildung

Es besteht ein Bedarf an besserer Koordination der spezialisierten Weiterbildung zum
Thema der Fahreignung. Diese Weiterbildung sollte sich nicht nur auf die Beurteilung,
sondern auch auf das Monitoring der Fahreignung von Menschen mit kognitiven Be-
eintrachtigungen konzentrieren. Das Weiterbildungsprogramm sollte interprofessio-
nell, modular und spezifisch sein.

Stufe-1-Expertise verpflichtend machen und auf andere Berufsgruppen
ausweiten

Es ist ausserdem notwendig, ein Mindestmass an Ausbildung fiir alle Berufsgruppen
festzulegen, die an der Beurteilung und dem Monitoring der Fahreignung beteiligt
sind. Die Anerkennungsstufe 1 fiir Arzt:innen kénnte als Massstab fiir andere Berufs-
gruppen dienen. Ein spezieller Weiterbildungstag fiir die Beurteilung der Fahreignung
von Menschen mit kognitiven Beeintrichtigungen sollte in interdisziplinarer Zusam-
menarbeit organisiert und fiir alle Berufsgruppen offen sein. Dieser Weiterbildungstag
sollte zu einer Zertifizierung fiihren, die als gleichwertig zur Anerkennungsstufe 1 fiir
Arzt:innen anerkannt wird. Dariiber hinaus miissen Regelungen zu Aquivalenzen um-
gesetzt werden.

Schliesslich ist es wesentlich, in diesem Bereich eine Grundausbildung fiir Fahrschulen
zu entwickeln.

(5) Stiarkung
Schweizer Kompetenzzentrum fiir Fahreignung

Es wird vorgeschlagen, ein Schweizer Kompetenzzentrum fiir Fahreignung zu schaffen,
mit den Aufgaben der Situationsbeobachtung, der Harmonisierung von Praktiken, der
Anerkennung von Ausbildungen und Aquivalenzen, des Monitoring und der Regulie-
rung des Fahreignungserhalts sowie der Entwicklung von Best Practices, Leitlinien,
Empfehlungen und der Produktion neuer wissenschaftlicher Erkenntnisse und For-
schung.

Kompetenzerhalt von Fachpersonen
Die Anerkennung von Fachpersonen fiir die Beurteilung der Fahreignung muss durch
kontinuierliche Weiterbildung auf dem neuesten Stand gehalten werden. Jede Berufs-

gruppe hat eigene Anforderungen an die Anerkennung, etwa hinsichtlich der Anzahl
Weiterbildungsstunden oder der anerkannten Weiterbildungsarten.
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Unterstiitzung beim Aufbau regionaler Communities of Practice

Es ist notwendig, die interprofessionelle Zusammenarbeit zwischen Institutionen, Ge-
sundheitsdienstleistern, freiberuflich Tatigen und Ausbildungsstitten zu starken. Zu
diesem Zweck wird erwogen, bestehende Netzwerke fiir interprofessionelle Zusam-
menarbeit zu 6ffnen oder sogar regionale Unterstiitzungs- und Beratungsnetzwerke zu
schaffen, um Ressourcen und Wissen zu teilen.

Unterstiitzung der Praxisbeobachtung

Die Situation in der Schweiz muss weiterhin beobachtet werden, um Entwicklungen in
der Harmonisierung von Praktiken verfolgen zu konnen. Der demografische Wandel
wird in den kommenden Jahren grosse Herausforderungen mit sich bringen, insbe-
sondere bei der Erhaltung der Mobilitat dlterer Fahrer:innen sowie bei der Beurteilung
ihrer Fahreignung bei Verdacht auf kognitive Beeintrachtigungen.

Forderung wissenschaftlicher Forschung

Die wissenschaftliche und interprofessionelle Forschung in diesem Bereich sollte un-
terstiitzt werden, um zu Themen wie autonome Fahrzeuge und dem Einsatz automati-
sierter Fahrhilfen bei Personen mit kognitiven Beeintrachtigungen Stellung nehmen
zu konnen. Es bestehen zudem Wissensliicken hinsichtlich der Zuverlassigkeit von Be-
urteilungsinstrumenten, ihrer kombinierten Anwendung und der Bestimmung von
Schwellenwerten sowie der Fahigkeit, die Anzahl von falsch-positiven oder falsch-ne-
gativen Ergebnissen bei Beurteilungsverfahren zu identifizieren. Schliesslich ist es
wichtig, Interventionsprogramme fiir Fahrer:innen zu entwickeln. Der Verzicht auf das
Autofahren und der Ubergang zu alternativen Mobilitéitsformen soll unterstiitzt wer-
den.

Starkung des Screeningsystems fiir Fahrerinnen und Fahrer iiber 75 Jahre
und Unterstiitzung von Fachpersonen bei Engpissen

Es ist notwendig, das Screeningsystem sowie die Arzt:innen mit der Anerkennungs-
stufe 1 bei der Durchfiihrung kognitiver Screeningtests zu unterstiitzen, indem die De-
legation des Screenings an Gesundheitsfachpersonen (Pflegefachpersonen und Ergo-
therapeut:innen) geférdert wird. Diese Fachpersonen miissen eine spezifische, min-
destens eintédgige Schulung zu diesem Thema absolviert haben und akkreditiert sein
(analog zur Anerkennungsstufe 1 fiir Arzt:innen). Die endgiiltige Entscheidung bleibt
in der Verantwortung der Arzt:innen mit der Anerkennungstufe 1. Diese Delegation
sollte keine administrative Belastung fiir Arzt:innen darstellen, da eine #rztliche Ver-
ordnung problemlos nach Durchsicht eines ein- bis zweiseitigen schriftlichen Berichts
(mit Schlussfolgerungen) ausgestellt werden kann — dies gilt als realistisch und belas-
tet die Gesundheitsfachpersonen nicht ibermaissig.
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Stirkung des Monitorings und der Unterstiitzung von Fahrer:innen

Es ist notwendig, das Monitoring der Fahreignung zu starken, da Fahrer:innen berich-
ten, dass sie nach einer Beurteilung ihrer Fahreignung oft ohne Losung dastehen —
insbesondere, wenn dies zur Abgabe des Fiihrerscheins und einem Fahrverbot fiihrt.
Zwei Ansitze zur Starkung des Monitorings werden daher in Betracht gezogen. Der
erste konzentriert sich auf die Unterstiitzung bei der Wiederaufnahme des Fahrens
nach einer Sperre aufgrund nicht-progressiver erworbener kognitiver Storungen. Der
zweite fokussiert sich auf die Unterstiitzung beim vorausschauenden Fahrverzicht und
dem Ubergang zu alternativen Verkehrsmitteln.

Stiarkung der Unterstiitzung bei der Wiederaufnahme des Fahrens

Es ist notwendig, Programme zu entwickeln, die Menschen mit nicht-progressiven er-
worbenen kognitiven Storungen bei der Wiederaufnahme des Fahrens unterstiitzen.
Die Riickkehr ans Steuer tragt zur Erhaltung der Lebensqualitit bei und ermoglicht die
Riickkehr zur sozialen Teilhabe.

Starkung der Unterstiitzung beim Fahrverzicht

Es ist notwendig, Programme zu entwickeln, die Menschen mit progressiven kogniti-
ven Beeintrachtigungen, Personen, die nicht mehr fahrfihig sind, oder solche, die in
die Fahreignungsgrade 3, 2 oder 1 eingestuft wurden, gezielt beim Fahrverzicht unter-
stiitzen. Es wurde festgestellt, dass Hausirzt:innen gut geeignet sind, um Gesprache
iiber den Fahrverzicht friihzeitig zu fithren und fiir dieses Thema zu sensibilisieren —
ebenso wie andere Fachpersonen der Grundversorgung und entsprechende Organisa-
tionen. Eine friihzeitige Auseinandersetzung mit diesem Thema ist entscheidend. Sol-
che Programme sind unverzichtbar, wenn Personen konfrontiert werden mit einer Be-
urteilung der Fahreignung, die zum Entzug des Fiihrerscheins fiihren konnte.

(6) Kommunikation

Forderung der Kommunikation zwischen Fachpersonen, die an der Beur-
teilung und dem Monitoring der Fahreignung von Menschen mit kogniti-
ven Beeintriachtigungen beteiligt sind

Es besteht ein Bedarf, die Kommunikation zwischen den zahlreichen Fachpersonen zu
starken, die an der Beurteilung und dem Monitoring der Fahreignung von Menschen
mit kognitiven Beeintrachtigungen beteiligt sind. Dazu gehort die Entwicklung von
Kommunikations- und Informationsiibertragungstools beispielsweise zwischen Neu-
ropsycholog:innen, Ergotherapeut:innen und Fahrschulen, wenn Arzt:innen eine Eva-
luationsfahrt (course de compétence) anfordern. Ebenso ist es notwendig, Formate fiir
Berichte und die Ubermittlung fundierter Stellungsnahmen an Arzt:innen zu entwi-
ckeln, um die Entscheidungsfindung zu erleichtern.
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Bessere Kommunikation mit der Offentlichkeit iiber Fahreignung bei kog-
nitiven Beeintrichtigungen

Es ist notwendig, fiir die Offentlichkeit Kommunikationsinitiativen zum Thema der
Fahreignung, deren Beurteilung (und Ablauf) sowie dem Monitoring durch zustandige
Stellen zu entwickeln. Um beispielsweise den Fahrverzicht im Alter und bei fortschrei-
tenden kognitiven Beeintrichtigungen besser antizipieren zu kénnen, muss die Offent-
lichkeit iiber die Moglichkeit eines notwendigen Fahrverzichts informiert werden. Es
ist wichtig, sie dafiir zu sensibilisieren, dass dies friihzeitig geplant wird.

Schlussfolgerung

Es braucht eine nationale Strategie, um die Rollen und Verantwortlichkeiten der be-
teiligten Fachpersonen zu definieren, den Zugang zu Aus- und Weiterbildungen sowie
zu standardisierten Instrumenten zu erweitern, die interprofessionelle Zusammenar-
beit und den Datenaustausch zu fordern und die Mobilitatsplanung als festen Bestand-
teil in die Regelversorgung zu integrieren. Um den wachsenden Herausforderungen
einer alternden Bevolkerung zu begegnen und dem Schweizer Anspruch auf Chancen-
gleichheit und offentliche Sicherheit gerecht zu werden, sollten Entscheidungstra-
ger:innen die Entwicklung einer koordinierten, evidenzbasierten und personen-
zentrierten nationalen Strategie zur Beurteilung der Fahreignung priorisieren. Dazu
gehort die Investition in Aus- und Weiterbildung, Infrastruktur, Rahmenbedingungen
fiir die interprofessionelle Zusammenarbeit und Sensibilisierung der Offentlichkeit.
Auf diese Weise kann in der Schweiz das Wohlbefinden dlterer Menschen gestarkt und
die Verkehrssicherheit erhoht werden. So kann der Staat ein klares Statement fiir in-
novative Mobilitats- und Alterspolitik setzen.
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Loss of cognitive function is the main reason physicians recommend driving cessation
in Switzerland (Sebo et al., 2018), of which brain injury (Chee et al., 2018; Samuelsson
et al., 2022) and dementia (Connors et al., 2018) are the principal causes. Impairment
of cognitive functions often leads to driving cessation, with important health, social,
and economic impacts. Driving cessation can negatively impact individuals’ health, as
it is associated with loneliness, depression, decreased self-esteem, loss of autonomy,
and increased burden on the family (Choi et al., 2014; Dickerson et al., 2019; Pellichero
et al., 2020). It impacts social engagement and favours institutionalisation (Chihuri et
al., 2016; Liddle et al., 2016). As such, fitness-to-drive becomes an issue for public
health and solutions for follow-up are needed to mitigate the negative impacts of driv-
ing cessation.

In Switzerland, the cantonal office is responsible for issuing and controlling driving
licences, whereas physicians are responsible for assessing fitness to drive. Although
most drivers often spontaneously restrict their driving when they feel unfit to drive
(Devlin & McGillivray, 2016), it is unclear for general physicians how they should pro-
ceed with fitness-to-drive assessments and what type of assessment to use (off-road
and on-road). It is also unclear who should be included in the process, like traffic psy-
chologists, neuropsychologists, occupational therapists, driving instructors, and phy-
sicians. Cognitive disorders may interfere with the driving fitness required to drive a
vehicle safely in road traffic on a long-term basis (Art. 14, al. 2, RTA). However, the law
(Ordonnance Réglant 'admission a La Circulation Routiere - OAC, 2003, 2022) is ex-
plicit regarding the impossibility of driving while having vision impairments (visual
acuity 0,5/0,2), but implicit regarding cognitive impairments. The person should not
have "organically caused illnesses or mental disorders that significantly impair con-
sciousness, orientation, memory, intellect, reactivity and no other brain function dis-
orders" (OAC, 2003, 2022). This leads to a variability in assessments and procedures
used in practice to determine fitness-to-drive.

There are two types of errors when assessing fitness-to-drive through off-road tests
(Morrow et al., 2018). A false positive (passing off-road test, failing on-road) will allow
people to continue driving, creating a high risk on the road with potential consequences
in the event of an accident. A false negative (failing off-road, passing on-road) will force
someone to cease driving when they would drive safely, with consequences in terms of
public health issues. These errors need to be minimised as much as possible, and solu-
tions for compensation should be explored for either maintaining or retiring from driv-
ing. Furthermore, vehicles with various levels of automation are appearing on our
roads, raising questions about their potential for compensation.
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1.2 Statement of the problem

Underlying cognitive functions (vision and attention, executive and motor functions,
awareness or meta-cognition, and memory functions) can be tested using standard
neuropsychological assessment procedures (Handley et al., 2017). However, their eco-
logical validity for assessing driving skills has been questioned, as they do not accu-
rately evaluate road safety risks (Dickerson et al., 2014; Siren & Meng, 2012). In Swit-
zerland, current procedures for assessing fitness-to-drive rely on clinical assessments
and neuropsychological tests that have poor ecological validity compared to on-road
evaluation, which is applied differently depending on the professional and their con-
text of practice. Although in some instances, a driving instructor is tasked to assess on-
road skills, the procedure, driving route, and screening tools are not standardised, nor
is the instructor specialised in assessing cognitive impairments. In many countries,
such as Canada and Australia, occupational therapists are involved in the fitness-to-
drive assessment procedure (Vrkljan et al., 2011).

Studies examining the associations between neuropsychological tests and on-road per-
formance report that the strength of the association is too weak to accurately classify
individuals as fit or unfit (Stav et al., 2008). When screening for cognitive deficits in
the general population, 90% of older adults who are deemed unfit to drive by neuro-
psychological tests would pass an on-road evaluation (Vaucher et al., 2014). These false
negatives are explained by the significant overlap of observed values between the pass
and fail groups, ranging from 16% to over 90% across neuropsychological tests and on-
road evaluations (Mathias & Lucas, 2009). At the same time, neuropsychologists and
traffic psychologists tend to favour road safety over the health impacts on individuals
when assessing driving fitness. This has led authors to recommend using more ecolog-
ical approaches, such as simulator driving or on-road evaluations, when determining
fitness to drive (Vrkljan et al., 2011).

Populations with specific cognitive dysfunctions commit similar lapses and errors
when driving (Classen et al., 2010). On-road evaluations have been designed to detect
these errors and improve the insight into the impacts of cognitive deficits. A systematic
review screening 15 standardised instruments for on-road assessments of health con-
ditions (Bellagamba et al., 2020) identified the Performance Analysis of Driving Ability
(P-Drive) (Patomella et al., 2006) as adequate for Western Switzerland. The major lim-
itation of these on-road evaluations is their limited ability to distinguish errors due to
health problems from other causes, thereby limiting opportunities to improve driving
skills. They also fail to explicitly link the identified errors to specific cognitive functions
(Chee et al., 2018), underscoring the need to establish connections between on-road
observations and neuropsychological tests.

In Switzerland, clinical practices regarding fitness-to-drive assessment differ from re-
gion to region and are organised at the cantonal level. Decision-making is the sole re-
sponsibility of physicians who are organised in 4 levels of expertise regarding traffic
medicine. Traffic psychologists are listed in the law and scrutinise behaviours more
than cognitive functioning. Recently, neuropsychologists working in memory clinics
have been asked to incorporate a fitness-to-drive assessment into their cognitive
screening procedures. Occupational therapists and driving instructors have also been
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occasionally solicited to provide feedback or advice on driving or mobility. The Federal
Roads Office (FEDRO), which is part of the Federal Department of the Environment,
transport, energy, and communications (DETEC), is responsible for developing guide-
lines and standards for the application of federal laws, supervising the cantons in the
execution of tasks related to road traffic, coordinating road safety issues at the national
level, and maintaining databases relating to licenses and vehicles.

The Confederation also ensures that Swiss regulations are aligned with international
conventions, in particular the UN conventions on road traffic and road signs, notably
the Vienna Convention on Road Traffic (1968) and the Geneva Convention on Road
Signs and Signals (1949). These conventions ensure global harmonisation of traffic and
signalling rules and have been adopted by both Switzerland and the EU. Although Ar-
ticle 82 of the Constitution assigns primary legislative competence to the Confedera-
tion, practical implementation is largely a matter for the cantons. This includes the
issuing of driving licenses (the cantonal road traffic offices organise the theoretical and
practical tests) and traffic policing.

In summary, assessing fitness-to-drive is a complex process. As such, there is a need
to identify how this process is implemented in the various cantons and to harmonise
practices to offer the Swiss population better efficiency and equity regarding the med-
ical and administrative decisions. It is important to support individuals to compensate
through improving their driving skills (Unsworth & Baker, 2014), to help them reach
and own the driving cessation decision instead of being forced (Gustafsson et al., 2012;
Liddle et al., 2008), and to facilitate their transfer to other modes of transport
(Rapoport et al., 2017). There is a need to identify the solutions available for compen-
sation, both in the literature and in practice. It is then important to offer recommen-
dations for Switzerland.
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1.3 Aims and objectives

The project aims to provide recommendations for Switzerland regarding fitness-to-
drive assessment procedures, tools and cut-off for people living with cognitive impair-
ments, leading to decisions of driver’s licence maintenance or withdrawal and compen-
sation measures.

WP1: Hierarchisation of cognitive impairments

Objective 1: To formulate a multi-criteria decision aid in fitness-to-drive assessment
linked to driving level outcomes. This decision aid will ponder criteria from 3 different
data sources, including cognitive testing, on-road assessment, anamnesis, profile, pro-
tection and risk factors.

Objective 1 includes:

« To identify and analyse neuropsychological tests to be used in fitness-to-drive assess-
ments.

e To analyse and develop on-road assessments to better inform decision-making by
physicians.

e To review protection and risk factors influencing driving fitness.

WP2: Collecting and reviewing fitness-to-drive assessment and com-
pensation in Switzerland (including appraising autonomous vehicles
as a potential solution)

Objective 2: To precisely describe the Swiss situation regarding fitness-to-drive assess-
ment and compensation measures in the various cantons.

Objective 3: To assess available compensation measures in Switzerland and abroad and
provide criteria for inclusion.

Objective 4: To assess how autonomous vehicles may compensate for cognitive impair-
ments.

WP3: Providing recommendations

Objective 5: To formulate, select and hierarchise recommendations for Switzerland,
creating a priority list to be implemented.
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The design of the project is a mixed method, organised in four work packages (WP)
holding distinct objectives, methods, and deliverables.

2.1 Work packages

Work package 1 (WP1) provides a hierarchisation of driving ability grades linked to
cognitive impairments to inform a clinical decision on fitness-to-drive. To better ho-
mogenise practice when assessing fitness-to-drive, there is a need to link cognitive im-
pairments with driving tasks and consider driving as an executive activity of daily living
that is dependent on the on-road environment (e.g. performed in traffic). In this re-
gard, it is important to differentiate acquired and neurodevelopmental cognitive im-
pairments, as well as those that are progressing. Presently, there is no gold standard
for fitness-to-drive assessment, but rather recommendations of types of assessments
that should be included in reaching fitness-to-drive decisions. Risk factors and indi-
vidual situations also need to be considered, as the consequences for road safety and
public health are tremendous. As such, a multi-criteria decision aid in fitness-to-drive
assessment linked to the driving competencies level would be an asset.

Work package 2 (WP2) precisely describes how fitness-to-drive is evaluated in the var-
ious cantons and what compensation (maintenance or cessation) initiatives are avail-
able to the Swiss population with cognitive impairments. To better appraise the effec-
tiveness of the local initiatives, we identify which stakeholders are doing what, which
tests are used, and how the decision about fitness-to-drive is reached. Furthermore,
the impact of having autonomous cars available in Switzerland, considered as a com-
pensation possibility, is evaluated. Additionally, as other countries around the world
have been facing similar issues regarding drivers with cognitive impairments, a review
of compensation programmes is adding a critical appraisal and comparison to the sit-
uation in Switzerland.

Work package 3 (WP3) provides recommendations regarding a) fitness-to-drive as-
sessment instruments to be used in reaching a decision and procedures to implement
best practice fitness-to-drive evaluation; b) content and procedures to implement best
practice compensation programmes. These recommendations are produced through
stakeholder dialogues and consultation.

Work package 4 (WP4) includes the coordination and administrative tasks, including
a comprehensive scientific report.

An advisory board (Begleitkommission) of 10 persons is constituted to support the re-
search team. Additional experts are contributing to some parts of the project.
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Summary of the work packages

wPpP
1

Table 1: Summary of the work packages
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Theme

Hierarchisation
of cognitive im-
pairments

Collecting and
reviewing infor-
mation in Swit-
zerland and
abroad

Formulating rec-
ommendations

Project coordina-
tion

Objectives

To provide a decision aid.

To identify and analyse neuropsy-
chological tests to be used in fit-
ness-to-drive assessments.

To analyse and develop on-road
assessments to better inform deci-
sion-making by physicians.

To review protection and risk fac-
tors influencing driving fitness.

To describe how fitness-to-drive is
assessed.

To identify available compensa-
tion programmes.

To explore the interest of autono-
mous vehicles as a compensation
measure.

To provide recommendations on
cognitive assessment of fitness-to-
drive and compensation pro-
grammes.

To coordinate the tasks and
timeframe.

To write the final report.

Methods

Fuzzy multi-criteria deci-
sion-making methodol-
ogy

Literature reviews.
Reviews of tools.

Description of Swiss con-
text and legal framework.
Questionnaires and fo-
cus-groups with ASA,
cantonal traffic lawyers,
traffic psychologists and
physicians, rehab staff,
stakeholders.

Literature reviews on
compensation pro-
grammes.

Literature review on the
use of autonomous cars
for people with cognitive
impairments.

Stakeholders dialogue
and consultations.
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We provide here two clarifications that are necessary to understand the results pre-
sented from the diverse methods, reviews, and the online survey to answer the research
questions. First, there is a need to clarify and define who the concerned population is
in this project. Second, we need to clarify and define what fitness-to-drive means.
These two points of clarification are part of the recommendations that constitute WP3
and can be found in full in Appendix J. These two points of clarification are reproduced
here because they are central to the content of this report.

3.1 Clarification of the population and estimate of needs

There is a need to clarify the population concerned by the MFZ_20_02D ‘Drive-Check’
project, its needs towards fitness-to-drive assessment, monitoring and follow-up, and
provide an estimate of how many individuals will need screening and intervention by
2030. It seems realistic to estimate around 100,000 clinical interventions per year,
plus the requirements of around 300,000 to 350,000 screenings of older adults. By
2050, requirements are likely to increase further (Haustein & Siren, 2015).

The population are people experiencing the onset or diagnosed presence of cognitive
disorders, and who hold a type B driving licence. The people not considered in this
study are professional drivers, first-time drivers, people with neurodevelopmental or
neuroatypical disorders, and people with psychiatric disorders. These people were ex-
cluded from the study because they present different challenges in terms of structures,
healthcare or legislation. They represent a smaller percentage of the whole population
with needs for fitness-to-drive evaluation and follow-up. There is also less scientific
knowledge about them and the issue of driving fitness.

The population can be grouped into three distinct problem groups concerning their

ability or fitness to drive:

a. People with non-progressive acquired brain injuries, such as traumatic brain in-
jury (TBI), cerebrovascular accident (CVA) (including transient ischaemic at-
tacks), cerebral anoxia, encephalitis and meningoencephalitis. The onset of the
disorders is known, and the progression of the disorders improves. This means
that a further assessment is required in the event of an unfavourable initial assess-
ment, and that the person can potentially resume driving. The need for services to
assess and monitor fitness to drive is therefore greater than the number of individ-
uals concerned.In 2024, around 130,000 people in Switzerland are living with an
acquired brain injury. It is estimated that around 26,000 people are treated each
year for TBI or stroke. If we add in people with other less frequent pathologies, it
is estimated that at least 30,000 people are potentially affected by the assessment
and monitoring of their ability to drive, in addition to other rehabilitation needs.
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This population is mainly cared for in hospitals, and then on an outpatient ba-
sis.The sources used to make this estimate are: Fragile CH® and FEDRO?.

b. People with progressive acquired neurological pathologies, such as multiple scle-
rosis, Parkinson's disease, pathological ageing/dementia (Alzheimer's disease and
related diseases, such as Lewy body disease, Fronto-Temporal Lobar Degenera-
tion, etc.). Tumours (malignant or benign) should be included in this category be-
cause of their potential for clinical progression, as they require regular monitoring
concerning driving, even after the neurological condition is considered to have sta-
bilised. The onset of the problems is unknown; the person has compensated grad-
ually, and the progression worsens over time. This means that regular assessments
need to be repeated in the event of an initial favourable assessment, and a cessa-
tion of driving needs to be anticipated to move towards a transition in mobility.
The need for services to assess and monitor fitness to drive is therefore greater
than the number of individuals concerned.In Switzerland, the Federal Office of
Public Health (OFSP/BAG) estimates that in 2024, around 156,900 adults will
suffer from some type of dementia, with 33,000 new cases diagnosed that year.
Other progressive neurological disorders are also diagnosed each year, such as
neurological tumours, with around 700 new cases each year. This means that at
least 33,000 people a year could potentially be concerned by an assessment of
their fitness to drive. This population is mainly monitored on an outpatient basis
by the Memory Clinics. The sources used to make this estimate are: OFSP / BAGS,
FEDRO?Y, and Fragile CH?°.

c. People with normal ageing leading to a reduction and loss of abilities compatible
with age, but incompatible with driving a motor vehicle safely. The onset of the
disorders is unknown; the person has sometimes compensated spontaneously,
sometimes not, and the progression tends to get worse, but the timeframes vary
greatly between individuals. This means that we need to assess the situation regu-
larly, while at the same time raising people's awareness of the fact that one day
they will have to apply for a driving licence and make a transition in their mobility,
which needs to be anticipated. In 2024, 7,539 people aged 75 and over had their
licences withdrawn for administrative reasons. More than half of these licence
withdrawals were due to illness or psychological impairment. The need for ser-
vices to assess and monitor fitness to drive is therefore greater than the number of
individuals concerned. According to FEDRO data, 517,754 drivers aged 75 and
over were registered in Switzerland in 2024. With a compulsory assessment every
two years, this means that around 258,877 people will have to be routinely as-
sessed by Level 1 doctors every year. It should be noted, however, that the actual
number of drivers aged over 75 is lower than the number of licence holders, as
many people stop driving without surrendering their licence. However, due to de-
mographic trends, this figure is likely to increase in the years to come. The Federal

6 https://www.fragile.ch/fr/informations-sur-les-lesions-cerebrales/faits-et-chiffres/

7 https://www.astra.admin.ch/dam/astra/fr/dokumente/abteilung strassenverkehrallgemein/admas/fueh-
rerausweisstatistik-2024.pdf.download.pdf/Statistique des permis de conduire 2024.pdf

8 https://www.bag.admin.ch/bag/fr/home/krankheiten/krankheiten-im-ueberblick/demenz.html
9 https://www.astra.admin.ch/dam/astra/fr/dokumente/abteilung strassenverkehrallgemein/admas/fueh-
rerausweisstatistik-2024.pdf.download.pdf/Statistique des permis de conduire 2024.pdf

10 https://www.fragile.ch/fr/informations-sur-les-lesions-cerebrales/faits-et-chiffres/
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Office of Statistics (OFS/BFS) predicts a population of 2,700,000 aged 65 and
over in 2050, compared with around 1,700,000 in 2024. It is difficult to estimate
the need for the number of assessments and monitoring of fitness to drive for this
population. However, taking demographic trends into account, a screening re-
quirement of 300,000 to 350,000 by 2030 seems appropriate, of whom around 5-
10% will need further assessment and follow-up intervention.The sources used to
make this estimate are: FEDRO,:2, OFS / BFS'3

3.2 Clarification of fitness to drive

It is necessary in this project to distinguish and clarify the concepts of aptitude, also
referred to here as “fitness-to-drive”, which is mostly used in the scientific literature,
capacity and qualifications for driving a motor vehicle. In this report, we use the term
“fitness-to-drive” to express the long-term aptitude for safely driving a car.

Fitness-to-drive is a stable condition over time that is necessary for the safe operation
of a motor vehicle in traffic. The Road Traffic Act (RTA: Art. 14) specifies that all motor
vehicle drivers must possess the necessary aptitude and qualifications for driving. Fit-
ness-to-drive is defined as having reached the minimum age, having the physical and
mental abilities required to drive a motor vehicle safely, not suffering from any addic-
tion that prevents them from driving a motor vehicle safely, and having a history of
complying with the rules in force and respecting other road users.

The 2020 guide to driving aptitude, approved by the Association of Automobile Ser-
vices (ASA) and the Swiss Society of Legal Medicine (SSML), is currently the reference
in this area and is treated as a directive by the FEDRO (OFROU/ASTRA).

The capacity to drive a motor vehicle is not directly defined in the RTA. It is considered
from the perspective of incapacity (Art. 31, para. 2 and Art. 55). The capacity concerns
the driver's momentary state, i.e. whether they are fit to drive at a given moment, for
example, if they are not under the influence of alcohol, medication, drugs, or due to
extreme fatigue.

Finally, driving qualifications are defined in the RTA with the following conditions:
knowledge of traffic rules and the ability to safely drive vehicles in the category corre-
sponding to the licence. These are technical, practical and theoretical skills that the
person must acquire through training and demonstrate through examinations. The
distinction between fitness-to-drive and qualification is fundamental: someone may be
physically fit to drive but not yet qualified because they have not yet acquired sufficient
skills.

1 https://www.astra.admin.ch/dam/astra/fr/dokumente/abteilung strassenverkehrallgemein/admas/fueh-

rerausweisstatistik-2024.pdf.download.pdf/Statistique des permis de conduire 2024.pdf

12 https://www.astra.admin.ch/dam/astra/fr/dokumente/abteilung strassenverkehrallgemein/admas/admas-
gesamtbericht-2024.pdf.download.pdf/Rapport global ADMAS 2024.pdf

13 https://www.bfs.admin.ch/bfs/fr/home/statistiques/population.assetdetail.34687100.html
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When assessing the fitness-to-drive of people with suspected cognitive impairments, it
is necessary to classify drivers according to their level of aptitude or fitness-to-drive
concerning road safety.
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Driving a vehicle requires various cognitive functions (Fields & Unsworth, 2017). At-
tentional functions are of primary importance. Driving frequently involves searching
for a specific target in a complex environment (selective attention), maintaining opti-
mal vigilance over long trips (sustained attention), reacting quickly to stimuli (alert-
ness), managing multiple pieces of information (divided attention), and driving at an
appropriate speed (processing speed). Visual-spatial abilities allow for the proper po-
sitioning of the vehicle, estimation of distances, and spatial orientation. Executive
functions also play a crucial role in enabling us to anticipate, adapt our driving (to the
behaviour of others, to unexpected situations, and to weather conditions), inhibit dis-
tractions, and plan our routes. Drivers must also be aware of problems that can affect
their driving (nosognosia), enabling them to control their behaviour and make appro-
priate decisions in specific situations. Memory, language, praxis, and gnosis are also
frequently invoked (Carlier, Wasser, et al., 2021). The presence of deficits in any of
these cognitive domains can impact driving performance and increase the probability
of an accident. However, the relationship between cognitive deficits and fitness to drive
is complex.

While recommendations of driver's license withdrawal are clear in a few situations
(e.g., severe dementia, hemineglect following a stroke), they are less clear in others
(e.g., mild neurocognitive disorders). There is a whole grey area where no recommen-
dation is established, and where there is a real interest in observing the evolution of
deficits over time. It is therefore important to analyse whether impairment is transient
(e.g., following a stroke), episodic (e.g., an epileptic seizure) or permanent (e.g., a neu-
rodegenerative disease). Thus, an assessment at one point in time is often not sufficient
to determine cognitive fitness-to-drive, and reassessment seems necessary to observe
any changes over time (Carlier, Demonet, et al., 2021).

4.1 Fitness to drive grades as a central feature for assess-
ment, monitoring and follow-up

Considering the lack of specificity and sensitivity of cognitive tests used to assess fit-
ness-to-drive, researchers (Yamin et al., 2024) have proposed moving away from a bi-
nary decision (fit vs. unfit) and instead classifying drivers into three distinct categories
(fit, unfit, requiring further investigation) to improve the validity of off-road cognitive

63



1813 | Cognitive assessment and follow-up of fitness to drive: Recommendations for Switzerland

assessment. Here, we separate the grey area into two different levels and thus propose
four distinct grades of driving fitness (See Table 2).

4.1.1 Grades of driving ability/fitness

Four grades of driving ability related to road safety have been developed. These grades
can be used to classify the assessed drivers, depending on their state of health, cogni-
tive impairments, and performance on the road, in relation to road safety. This point
is also included in the recommendations, which can be found in full in Appendix J.

Grade 4: The assessment reveals no contraindications to continued driving. The person
is driving safely. No follow-up is proposed.

Grade 3: The assessment carried out by the physician, traffic psychologist, neuropsy-
chologist, or occupational therapist reveals doubts about the person's fitness to drive;
an on-road assessment (competence drive) should be included. The person may con-
tinue to drive for some time, but the progress of the problems should be monitored.
Plan to reassess the person's ability to drive after a specified time (at the doctor's dis-
cretion). In terms of follow-up, it may be possible to propose a programme to maintain
the person's ability to drive, or to discuss the possibility of stopping driving in the fu-
ture. Explain the possible options.

Grade 2: The assessment carried out by the physician, traffic psychologist, neuropsy-
chologist or occupational therapist reveals doubts about the patient's fitness to drive;
aroad assessment (competence drive) must be included. The results of the evaluations
indicate that driving is currently safe. Still, the progression of the problems must be
closely monitored, as the prognosis is worsening, and stopping driving should be con-
sidered soon. A repeat assessment of the patient's fitness to drive should be quickly
scheduled (at the doctor's discretion). In terms of follow-up, a driving cessation sup-
port programme should be offered, and driving cessation is expected. It is also recom-
mended that a mobility transition be carried out as soon as possible.

Grade 1: The assessment carried out by the physician, traffic psychologist or neuropsy-
chologist reveals that it is impossible to continue driving, as fitness to drive has been
impaired. The licence must be withdrawn immediately, as it is no longer safe to drive.
In terms of follow-up, a transition to mobility should be started immediately.
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Grades of fitness to drive.

Grade Decision Follow-up
No contraindications N
4 The person is driving safely. one
There are doubts. Include Schedule a new assessment.
an on-road assessment. Propose driving maintenance now but dis-
3 The person can continue to drive cuss driving cessation.
but monitor fitness-to-drive. Propose training programme.
There are doubts. Include
an on-road assessment.
The person can continue to Schedule a new assessment soon.
drive for the time being but will Propose to explore solutions related to
2 have to stop driving soon. Fit- driving cessation.
ness-to-drive needs to be Propose a driving cessation support pro-
closely monitored. gramme.
Driving cessation needs to be pre-
pared.
Immediate contraindica-
tion.
1 The person should stop driving im- Propose a mobility transition programme.
mediately, as they are not driving
safely.

Table 2: Grades of fitness-to-drive.

This table highlights a grey area identified in the specialist literature (Gibbons et al.,
2017; Yamin et al., 2024). This indicates the difficulty of predicting driving fitness from
cognitive assessments and the risk of “false positives” and “false negatives” during the
assessment. The grey zone indicates the need to carry out a ‘competence drive’ type on-
road assessment (See Recommendation 3_Structure). The distinction of the grey zone
into 2 distinct grades is based on two arguments: on the one hand, considering in grade
3 a possible recovery of cognitive functions and maintenance on the road, and on the
other hand, considering in grade 2 the evolution of cognitive disorders towards a ces-
sation of driving. This distinction into 2 grades makes it easier to organise monitoring
and to propose interventions adapted to the situation of drivers.

4.1.2 Need for follow-up programmes

As of today, the focus of fitness-to-drive issues has mostly been on evaluation. How-
ever, many people considered in this study can’t or won’t be able to drive safely, soon.
There is a need to switch the focus from assessment towards follow-up, prevention and
other alternative interventions promoting community mobility. Forced driving cessa-
tion has a detrimental outcome to people’s autonomy, self-regard and ultimately in-
creases healthcare services consumption. This topic will be further developed in WP2
results.

4.2 Developing and using the four grades of fitness-to-drive

To adequately categorise drivers into these different grades, we have used a Fuzzy
Multiple Criteria Decision-Making (Fuzzy MCDM) methodology. It is a model-
ling and methodological tool for dealing with complex problems. Complexity stems
from having to make decisions based on incomplete and vague information, rendering
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them fuzzy (Kahraman, 2008). Fuzzy set approaches are suitable to use when human
appraisal and evaluation are necessary to reach a decision. Although this methodology
was developed in engineering, it has been successfully used in healthcare issues, linked
to the management of COVID-19, for example (Clemente-Suarez et al., 2021).

Using this methodology, we have screened and reviewed domains and sub-do-
mains of criteria linked with the fitness-to-drive decision-making process: a) neuro-
psychological and psychotechnical tests, b) professional assessment, risks and protec-
tion factors, and c¢) on-road assessments. The results of the reviews conducted are pre-
sented below. The on-road assessment is often used as an outcome, or golden standard,
to which other tests, procedures or tools are compared. Although there are other pos-
sible outcomes used in some studies, the on-road assessment is the most commonly
used.

4.2.1 Review of neuropsychological and cognitive tests

The situation in Switzerland shows that most neuropsychologists are not comfortable
with fitness-to-drive evaluation. This is likely due to the lack of training for this specific
question, the lack of predictive validity of neuropsychological tests regarding fitness-
to-drive, and the imprecision of Swiss laws regarding fitness-to-drive from a neuropsy-
chological point of view. To help in this situation, we formulated practical proposals
for Swiss neuropsychologists to follow for fitness-to-drive evaluation, linked to the
poor predictability of neuropsychological tests regarding on-road driving performance.
These proposals can be found in the published article related to this topic (See Appen-
dix A). Thus, we only present a summary here.

In addition, a literature review of the psychometric properties of neuropsychological
tests regarding fitness-to-drive was conducted. The literature review used the following
methodology. Included studies should present the psychometric properties of neuro-
psychological tests compared to on-road evaluation with a binary outcome (failed or
succeeded). This bibliographical review was done as follows: first, the cognitive do-
mains involved in driving were listed. Then, a list of common tests investigating these
domains was created. Finally, a bibliographical search on several databases
(PsycINFO, PubMed) and search engines (Google, Google Scholar) aimed to screen
published articles presenting psychometric properties of these tests about an on-road
evaluation. Included articles should at least present cut-offs and associated sensitivity,
specificity and prevalence values. If possible, positive and negative predictive values
should also be presented (See Appendix A for a list of included studies).

Results

There are several outcomes to this bibliographical search. Firstly, the psychometric
properties of the neuropsychological tests regarding fitness-to-drive are not very good.
Most studies show a sensitivity or a specificity of less than 75%, which indicates that
neuropsychological tests, on their own, are not very reliable to predict fitness-to-drive.
Secondly, the literature on the predictive value of neuropsychological tests regarding
fitness-to-drive is not well developed. We found only a relatively low number of studies
that presented the needed psychometric properties of tests, and most of the included
studies have relatively low sample sizes. In addition, most of the included studies are
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not very recent. Thus, tests presented can be outdated, i.e. Motor-free Visual Percep-
tion Test — 1 (MVPT-1, Colarusso & Hammil, 1971) or Wechsler Adult Intelligence Scale
Revised (WAIS-R, Wechsler, 1981) or not in use anymore. Finally, many studies use
heterogeneous samples without specification of the type of cognitive impairment par-
ticipants have. This precludes drawing a firm conclusion from these studies and could
mask possible differences between different clinical populations.

Conclusion

Data from bigger, more generalisable samples are needed if we want to better use neu-
ropsychological tests as predictive tools regarding fitness-to-drive. These studies
should also better specify their participant population. It may be that some tests are
better fitness-to-drive predictors for specific cognitive pathologies or populations com-
pared to others, but the current literature does not allow us to draw that kind of con-
clusion.

4.2.2 Review of qualitative professional evaluations, risk and protection fac-
tors

4.2.2.1 Qualitative review of data used in clinical practice

We reviewed the type of qualitative data that is used in the clinical practice of fitness-
to-drive assessment. We collected data from the clinical practice of physicians, neuro-
psychologists, traffic psychologists, occupational therapists, and driver instructors.

The type of data collected by clinicians can be organised in sub-categories:

e Administrative and socio-demographic data (age, gender, family, address, type of
living, etc.)

e Medical anamneses (diagnostics, medications, alertness and sleep patterns (sleep
apnoea), etc.)

e Driving anamneses and accidents (auto-assessment, family assessment of driving,
screening questions on driving)
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These questions reflect
the range of questions Section 1.01 Examples of questions

that can be asked to ex-  j ]| categories that clinicians ask:
plore the qualitative as- e
. . « How long have you had a driving licence?
pect of driving fitness, .
. . « How much do you drive (km)?
listening to what the per- . . .
son and their familv are How many accidents in the last 5 years did you have?
Y « For how many of those are you (driver) at fault?

s.a yins abo.u tthe difficul- « What does driving mean (freedom, stress) for you?
ties experienced on the
road « What type of car do you have?

« What do you use the car for?

« For what do you need driving?

« To go where, and why is it important for you?

« Where and with whom do you live?

+ Have you stopped driving at night or in bad weather?

« Do you have any driving difficulty, like turning the
wheel, or taking a left turn?

« Can you move your head, body, look at the mirrors?

+ Do you use public transport?

« Do you drive others like grandkids?

From our review of qual-
itative data used by clini-
cians in fitness-to-drive
evaluation, we could not
find a standardised and
appropriate tool for all
situations. Questions to
ask should be tailored to
the clinician's expertise
and the driver’s needs.

Nevertheless, we have identified a few tools that exist and that partially cover the range
of questions. The “Jerome Driving Questionnaire (JDQ)” (Jerome & Segal, 2005) (See
Appendix B) is a 2-page questionnaire to be filled by the driver and/or their significant
other, asking about driving history and behaviours. This questionnaire is Canadian and
exists in English and French. A second tool is the “Transportation questionnaire” (Da-
han-Oliel et al., 2010) (See Appendix B), which screens the use of multiple transporta-
tion options, including driving in good or bad weather, highlighting the auto-regulation
process used by many older adults. It exists in English, but a French translation was
conducted in the LIPATTM study (Unsworth et al., 2021). A third tool is the “Partici-
pation in Activities and Places Outside Home for Older Adults (ACT-OUT)” question-
naire (Margot-Cattin et al., 2019) (See Appendix B), which maps important places
where people go, their transportation habits and social participation, highlighting the
use of the car linked to specific places. It exists in multiple languages, including Eng-
lish, French and German. It does not exist in Italian yet. Further development and re-
search are needed to bring these tools to practitioners in the local language.

It is essential to note that many clinicians use their own, homemade version of a ques-
tionnaire tailored to their specific needs. Unfortunately, homemade tools make it very
difficult to compare quality and efficiency. Further research would be needed to har-
monise these types of tools.

4.2.2.2 Scoping review on risk and protection factors

We reviewed risk and protection factors related to fitness-to-drive assessments and
decisions. This scoping review aimed to identify risk and protective factors regarding
fitness-to-drive, especially for older people and people living with cognitive
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impairments. Search equations included concepts pertaining to fitness-to-drive (auto-
mobile, fitness-to-drive, etc.) and risk factors (driving risk, driving reduction, etc.). An
example of a search equation can be found in Appendix C. Searches were carried out
on the 19t of October 2023 on the following databases: PsycINFO, Embase, Web of
Science, and PubMed. Covidence (covidence.org) was used as a platform to facilitate
article sorting and data extraction. Included studies investigate either protective or risk
factors regarding fitness-to-drive. Articles have been published in a peer-reviewed
journal.

In total, 1281 articles were added to Covidence. After duplicate removal, 953 articles
were screened based on title and abstract. Of these 953 articles, 48 were kept for full-
text evaluation, of which 23 were excluded. This led to a final sample of 25 studies in-
cluded in the final list of included articles (See Appendix C for the Prisma Table).

Of the 25 included articles (See Appendix C), 20 investigated driving cessation as an
outcome, and 5 investigated motor vehicle crashes. Two systematic reviews and one
integrative review were also identified. The systematic reviews investigated the associ-
ation between falls and driving outcomes, and the risks of motor vehicle crashes asso-
ciated with psychiatric disorders. The integrative review investigated non-cognitive
factors associated with driving cessation.

Studies investigating driving cessation as an outcome included in this review used sev-
eral different methodologies (cohort studies, longitudinal studies, cross-sectional de-
sign, database reanalysis, retrospective studies and systematic reviews). All studies fo-
cused on risk factors and none on protection.

Driving cessation as an outcome.

Results showed that the main risk factors for driving cessation were cognition impair-
ment, perceived health, functional limitations and visual impairments. Interestingly,
although some earlier studies found a link between falling and driving cessation, a re-
cent systematic review (Scott et al. 2017) found inconclusive evidence for an impact of
falling history on driving cessation and driving performance. At least two studies
showed that people were more likely to stop driving if there was alternative transpor-
tation, familial help, public transport, etc. (Moon et al., 2020; Hwang et al., 2018; Ma-
liheh et al., 2023). The main reason for continuing to drive is when the car is necessary
for doing daily activities as grocery shopping and similar essential activities.

Motor vehicle crash as an outcome.

Cognition and physical health are the most important risk factors for motor vehicle
crashes (MVCs). In addition, frequent falling has also been linked to a higher risk of
MVC (Huisingh et al., 2014). However, this link has been cast into doubt with a recent
systematic review, which showed no lasting evidence for such a link (Scott et al., 2017).
Interestingly, a systematic review (Rapoport et al., 2023) showed no specific impact of
psychiatric disorder on MVC, but medication was identified as a potential risk and
needs to be screened. This absence of a link might also be due to the high heterogeneity
of psychiatric disorders included in their study.
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Discussion.

As shown by the articles included in this review, the most important risk factors for
driving cessation and MVCs are cognitive impairments and general health. Psychiatric
disorders are not directly linked to MVCs, but patients’ medication must be considered,
because it can have adverse effects on fitness-to-drive. Fall history is linked to MVCs,
but not to driving cessation. More importantly, the fact that participants are not aware
of their difficulties, also called anosognosia (cognitive, physical or visual), is an im-
portant risk factor for MVCs. Additionally, activities of daily living are linked to driving
cessation, and providing alternative solutions may support older adults in driving ces-
sation and thus reduce not only the on-road risks but also the use of the health system.

Conclusion.

Almost no factor of protection was identified in the scoping review, and only a few risk
factors can be identified as “red flags” for the fitness-to-drive assessment procedure
and decision-making. “Red flags” are key points in the evaluation process that require
specialised assessment by a specialist, using specific tests and cut-offs. These red flags
may include a decrease in car use compared to earlier in life, unawareness of one's
cognitive difficulties (anosognosia), hemi-neglect and hemianopia, overall physical dif-
ficulties, and visual impairments.

4.2.3 Review of on-road assessments and development of a “competence drive”
assessment procedure

The literature review shows that road tests or ecological assessments provide decisive

results in evaluating fitness-to-drive. They are considered the gold standard for as-

sessing fitness-to-drive (Bellagamba et al., 2020; Hird et al., 2016). However, to be

carried out properly, on-road assessments must follow a certain structure and be con-

ducted by suitably trained individuals.

Research has shown that the on-road assessment should be carried out by an occupa-
tional therapist and a driving instructor, working together, using a dual-control vehicle
and following a ‘standard’ route. The route is standardised by identifying road features
(roundabouts, intersections, yield signs, etc.) according to their degree of difficulty
(Bellagamba et al., 2020). It is important to use valid and reliable assessment tools
(Bassingthwaighte et al., 2024; Bellagamba et al., 2020; Kay et al., 2008). The system-
atic review done by Bellagamba and team (2020) aimed to identify the best on-road
assessment tool for the French-speaking region of Switzerland. Although P-Drive is not
the only standardised and valid tool for on-road assessment, it is the most adequate for
Switzerland, because it fits best the Swiss regulations, is easy to link to cognitive func-
tioning, and is translated into French and German (Vaucher et al., 2015; Ziswiler et al.,
under review).

There are several advantages to involving driving instructors and occupational thera-
pists in this evaluation procedure. Driving instructors are professional drivers and are
therefore trained in road safety, as well as the driving rules and best practices behind
the wheel. Occupational therapists, for their part, have standardised assessment tools
for observing driving on the road, like P-Drive (Myers et al., 2021; Vaucher et al., 2015).
Broadly speaking, driving instructors evaluate the capacity to drive the vehicle, and
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occupational therapists assess the fitness to drive it. These two perspectives, taken to-
gether, enable the observation of the ability to drive a car at a given moment, at time
T, as well as a projection over a longer period. In addition, the two professionals can
then discuss each client on a case-by-case basis, thereby improving confidence in the
opinion given (Ishii et al., 2021; Pigeon et al., 2020). Finally, driving instructors can
ensure safety during assessments by using dual controls (Bellagamba et al., 2020; My-
ers et al., 2021; Unsworth & Baker, 2014).

On-road assessment helps with discrimination when the neuropsychological evalua-
tion is inconclusive (grey area). It allows for an opinion to be formed based on the per-
son's performance behind the wheel in traffic (de Winkel et al., 2024; Mourao et al.,
2024; Ravera et al., 2012; Samuelsson et al., 2022; Toepper et al., 2021).

Today, in Switzerland, the on-road evaluation procedure is under development. Since
2020, some occupational therapists in the French-speaking region have been trained
in implementing this evaluation procedure. Since 2024, the course has been held in
collaboration with driving instructors. Driving instructors have participated in a focus
group and the development of a tool, based on Michon’s levels of driving behaviours,
and inspired by P-Drive. We first attempted to analyse home-made tools created by
driving instructors who had been trying to develop this practice. Still, there was no
consistency or sufficient relevance to fitness-to-drive to develop a more valid and
standardised tool for driving instructors. Therefore, we decided to conduct a focus
group (Krueger, 2015) to gain a deeper understanding of the core competencies of driv-
ing instructors and identify their specific expertise related to fitness-to-drive evalua-
tion. We then developed a tool that highlights the expertise of driving instructors and
reflects the P-Drive assessment tool. Thus, complementing the assessment done by the
occupational therapist and organising the information, the driving instructor contrib-
utes to the medical decision-making process regarding fitness to drive.

4.2.3.1 Driving instructors’ focus group.

The focus group with driving instructors aimed to gain a better understanding of the
role of driving instructors in evaluating driving for older people and those with cogni-
tive impairment. Six driving monitors (three men and three women) from the French-
speaking region of Switzerland participated in this focus group, which took place on
October 13, 2023. All participants had some experience conducting on-road evalua-
tions with this population, although the level of expertise varied among them. The par-
ticipants were asked to reflect on a situation and answer the following questions:

“Imagine that you are tasked with doing an on-road evaluation for someone who has
had their driving permit for several years.

1) What do you do? And how do you do it?

2) What is important? And why?

3) What to look at, evaluate or check?”

This prompted a discussion between the participants and the researchers. A descrip-
tion of the three themes is provided below.

71



1813 | Cognitive assessment and follow-up of fitness to drive: Recommendations for Switzerland

Results of the driving instructors’ focus group

Three main themes emerged from the focus group: how to do on-road evaluation, ten-
sions arising from this kind of evaluation, and aspects of the environment and context
that influence this evaluation. Each theme is developed below, along with its associated
subthemes.

On-road evaluation.

The participants reported that an important aspect of such an evaluation is the feed-
back you give to the driver after it. This feedback is important because it enables them
to engage with the driver on their errors and see whether they were aware of their dif-
ficulties. Anosognosia is one of the identified “red flags” that limit fitness to drive. Some
drivers can follow up to three driving lessons and still not understand their errors. This
is important information to transmit, but driving instructors recognise they cannot
make any formal decision on fitness to drive by themselves and don’t know how best
to communicate their observations.

Most driving instructors reported a person-centred approach. They tried to consider
the impact of losing one’s driving license in their judgment. They also noted that it was
essential for the instructor to build trust with the driver. This would enable a more
thorough evaluation. This also means that driving instructors have to compensate for
the inherent stress induced by the assessment. One downside of such an approach, if
not carefully implemented, is that driving instructors tend to downplay errors in the
aim of not disturbing the driver. The driving instructors do not want to antagonise the
driver, and thus, downplay the impact of errors, telling drivers things like “everyone
makes mistakes on the road”. Although that statement might hold some truth in gen-
eral, in a specific evaluation of fitness-to-drive for people with cognitive impairments,
it hinders the assessment process and the identification of safety issues. Because the
older driver is often a very nice person, driving instructors who are not accustomed to
holding the role of experts frequently downplay the consequences of errors or driving
mistakes.

Driving instructors reported that their role was not as clear as they would like. They
feel lost because they lack access to clear guidelines on how to conduct such an evalu-
ation. Some tend to try to correct the problematic driving behaviour, whereas others
do not intercede during the assessment to better exemplify possible driving difficulties.
Driving instructors themselves struggle to articulate their role in the fitness-to-drive
evaluation process, and even in the on-road assessment itself.

They also reported paying attention to how drivers turn their heads and use their blink-
ers, the speed and trajectory of the vehicle, and how they anticipate the actions of other
road users. Regarding the structure of the evaluation, there was a consensus on starting
in relatively easy driving situations and increasing difficulty as the assessment pro-
gresses. The instructors also emphasised that the way drivers manage their errors is
important. If someone recognises their errors directly (and if they are not too danger-
ous), they are considered less problematic than someone who does not understand
their errors. Anosognosia has been identified as a “red flag” before.
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Finally, several driving instructors reported that writing reports for physicians or other
healthcare providers was a challenging task. This is due to the absence of clear guide-
lines on how to communicate with them and the lack of proper documentation for in-
terdisciplinary work. Additionally, the lack of a common professional language be-
tween driving instructors and healthcare professionals often hinders effective commu-
nication. However, not all driving instructors send out written reports. A good portion
of them report only doing oral reports, sometimes not even reaching the physician, but
leaving a message with the person who answers the phone.

Tensions.

A debate arose among the participants on the difference between an error (“erreur” in
French) and a fault (“faute” in French). Errors can be considered minor driving mis-
takes that can be corrected, whereas faults are more significant and potentially hazard-
ous to road safety. Drivers can make some errors, but faults are to be avoided.

However, there is an overlap be-
tween the two definitions, and
some faults can be considered er-
rors depending on how the driver
reacts to them. Driving instruc-
tors disagreed on the boundaries
between “errors” and “faults” and
reported them differently.

Section 1.02 Error or Fault?

What is the difference?

« A mistake or error is an unintentional act, of-
ten linked to a lack of attention, poor judg-
ment or ignorance.

Examples include misinterpreting a traffic sign,

taking the wrong direction, misjudging the dis-

tance of a vehicle, or failing to come to a com-
plete stop at a stop sign despite having looked
both ways.

Consequences are often limited (a minor warn-

ing or a small fine) if they do not result in an ac-

cident.

In road traffic, it is essential to
distinguish between error and
fault, as the consequences differ
both legally and morally.

The law classifies behaviour into
three levels:

1. Minor offence: low risk.

2. Moderately serious offence: ac-
tual danger.

3. Serious offence: serious danger.

« A fault, on the other hand, is conscious or
grossly negligent behaviour that deliberately
violates the rules of the road.

Examples include excessive speeding, driving

under the influence of alcohol or drugs, deliber-

ately running a red light, using a mobile phone
without a hands-free device, reckless overtaking,
failing to stop at a stop sign without looking.

Consequences are severe (heavy fines, licence

withdrawal, even imprisonment) and can cause

serious accidents.

Understanding this distinction is
essential: it determines not only
the seriousness of the behaviour
but also the applicable legal pen-

alty.

It was also debated whether driving instructors should be aware of drivers’ medical
conditions. Some driving instructors said that they should know about the medical
problems the drivers have, to address these issues during the evaluation. On the other
hand, other driving instructors argued that on-road evaluation should assess fitness-
to-drive in general, rather than focusing on specific driving functions. The tension be-
tween driving instructors revolved around whether they possessed professional
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knowledge of medical conditions that would enable them to tailor the driving route.
This tension made it clear that some driving instructors thought they knew about med-
ical conditions and cognitive functions, yet were unable to describe them accurately,
often leading to mistakes and confusion. For example, one participant stated that they
would evaluate “sensory function” when discussing short-term memory and attention.
There was a lack of basic knowledge about how cognition works and its potential im-
pact on fitness-to-drive, highlighting the need to incorporate fundamental knowledge
into driving instructors’ training.

There was a debate on whether to use a car with a double pedal or use the driver’s car.
On one hand, using a double pedal car allows for better security on the road. Driving
instructors can better respond to potentially dangerous situations. On the other hand,
using a driver’s car maintains familiarity with driving. Indeed, driving a car you are not
familiar with is more demanding and can induce small errors. However, assessing peo-
ple with cognitive impairment on the road might bring additional hazards that require
the use of dual pedals. The type of handbrake was also discussed quite vehemently by
the participants, which they used to decide whether they could use the driver’s car or
the one with dual pedals.

Driving instructors reported that
tensions can arise from collaboration
with neuropsychologists and physicians,

Section 1.03 Info box

mainly due to the lack of general
guidelines for this kind of evaluation. It is
sometimes unclear to driving instructors
what the physicians' instructions are.
This often results from a lack of
communication between the professions.
Improved guidelines and documentation
for such cooperation could reduce
tensions between them. Because driving
instructors lack medical knowledge in
their training, communication with
health professionals can be challenging.
If they receive a report laden with medical
jargon, they risk misinterpreting it and
assessing the wrong aspects of the
driver's performance. Additionally, there
are ethical considerations, as this type of
data must be handled in accordance with
personal data protection laws.

Environment and context.

The discussion regarding the hand-
brake concerns learner driving lessons
and the practical driving test. The
OCN Fribourg has issued a directive
(See Appendix D).

However, for road assessments, there
is no requirement to be able to operate
the handbrake, as the persons con-
cerned must already hold a driving li-
cence.

If instructors wish to be able to inter-
vene for safety reasons, they must use
a progressive system (as mentioned in
the OCN notice) or an equipped driv-
ing school vehicle. However, this is not
a legal requirement.

There is a lack of structure regarding on-road evaluation in Switzerland. Physicians
often do not know of driving instructors who can do this kind of evaluation. Creating a
list of trained driving instructors would be a good start. The absence of guidelines also
means that there are differences between driving instructors when they do an on-road
evaluation. A specific training for this kind of evaluation would alleviate these
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problems. Driving instructors reported that being aware of the characteristics of driv-
ers is an important aspect of on-road evaluation. For example, older drivers might have
started driving before blinkers were mandatory, or before roundabouts were as com-
mon as they are today.

4.2.3.2 State of development of the assessment tool for driving instructors.

The assessment tool for driving instructors (See Appendix D) was developed in close
collaboration with occupational therapists, who already use a structured assessment
tool called the P-Drive. This combination of skills has enabled the creation of a com-
prehensive approach that extends beyond merely assessing technical skills to include
an analysis of driving in its operational, tactical, and strategic dimensions, based on
Michon’s theory (1980).
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The operational level: the essential basics

The first part of the grid covers what are called operational skills. These are the funda-
mental actions that ensure proper vehicle handling. Fasten your seatbelt, use the con-
trols correctly (headlights, indicators, windscreen wipers), master the pedals and gear-
box, and immobilise and secure the vehicle when coming to a complete stop: these are
all basic technical skills. Although essential, these elements alone do not suffice to
judge an experienced driver. For a novice, they mark key stages in learning; for some-
one with several years of experience, they are generally well-established skills.

Tactical level: adapting to the road environment.

The second section, known as tactical, introduces a broader dimension. It is no longer
just a matter of learning how to operate a vehicle, but of integrating it into a complex
traffic environment. The assessment here focuses on eye-hand coordination, the ability
to observe the environment, detect other road users, signal intentions correctly, adjust
speed, and comply with traffic rules (right of way, speed limits, and traffic lights). These
skills reflect the driver's ability to integrate into the flow of traffic and comply with legal
and safety requirements. They involve not only technique, but also judgement, atten-
tion and respect for social norms of driving.

The strategic level: anticipation, decision-making and personal manage-
ment.

The third level, described as strategic, highlights the most advanced aspect of driving
skills. Here, it is no longer just a question of actions or following the rules, but of the
ability to anticipate, plan and manage one's behaviour in a variety of sometimes com-
plex situations. This includes sitting correctly in the wheel, preparing for and antici-
pating the journey, maintaining concentration, reacting quickly and appropriately,
making decisions, managing emotions, and the ability to learn from past experiences.
This level also includes knowledge of driver assistance systems and awareness of po-
tential mistakes or errors. In other words, it is a question of assessing driving maturity,
where experience plays a central role: knowing how to anticipate possible danger, re-
maining in control in stressful situations, and adapting one's choices to traffic and the
environment.

Towards a comprehensive view of driving competence.

This three-level structure — operational, tactical and strategic — enables instructors to
go beyond a purely technical assessment. When assessing individuals who have already
been driving for several years, focusing solely on the precision of movement would
mean ignoring invisible but essential skills, such as stress management, the ability to
anticipate, and thoughtful compliance with traffic rules. The tool therefore aims to bal-
ance observation: it is no longer just a question of identifying the perfection of a ma-
noeuvre, but of assessing the overall safety that results from the driver's experience,
judgement and behaviour.

An evolving and educational tool.

Finally, the assessment grid includes a space for comments, highlighting areas for im-
provement and, if necessary, suggesting a new assessment at a later time. This trans-
forms the tool into a genuine educational aid: it is not just a matter of penalising or
certifying, but also of supporting and encouraging continuous improvement in driving
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quality. This tool can be used in paper or digital format via the L-manger application
(management application for driving schools).

Limitations.

The tool has not been tested on the road outside of its developmental stage and still
requires some refinement, as it is currently too long. For driving instructors to use this
tool effectively, they require additional training, as they have primarily focused on
teaching the operational level to novice drivers rather than supporting older adults in
staying on the road. They need to shift the focus of their “educational” purpose towards
supporting older adults.

There is a need to test this tool in combination with P-Drive as the gold standard, and
train driving instructors in its use on the road.

Still, linking the observation of on-road driving competencies does not allow driving
instructors to connect them to cognitive functioning, as that is not their area of exper-
tise. The tool developed for driving instructors in this project needs to be paired with
an OT assessment (using P-Drive) in cases of fitness-to-drive evaluations for individu-
als with cognitive impairments.

4.2.3.3 Tool for occupational therapists.

Based on the systematic review done by Bellagamba and team (2020), the P-Drive
(Patomella et al., 2006) was selected as the primary on-road assessment tool due to its
suitability for both research and clinical use in Switzerland. P-Drive is validated as a
unidimensional rating scale (Patomella et al., 2010) and has been used in Switzerland
in a reliability study (Vaucher et al., 2015). P-Drive was designed to detect subtle de-
clines in driving performance in ageing populations (Cheal et al., 2024) and has
demonstrated applicability in both simulator and on-road assessments (Patomella et
al., 2006, 2010). Importantly, it is sensitive to middle-ability drivers, allowing for early
identification of emerging difficulties before they pose a safety risk. The English ver-
sion of the tool consists of 26 items grouped into four categories (See Figure 1). P-Drive
has been translated into French and German.
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Figure 1: Image of the items in the English version of P-Drive, as reported in Vaucher et al., 2015.

Each item is scored from 1 (unsafe) to 4 (safe), based on the worst or repeated behav-
iours observed during the entire drive. Total scores range from 26 to 104, with higher
scores indicating greater competency. However, the score alone does not determine
fitness to drive and must be interpreted in the context of clinical judgement. Occupa-
tional therapists are expected to assess whether observed unsafe behaviours are health-
related and likely to occur again, and to consider possible compensatory strategies be-
fore recommending driving cessation.

Training of occupational therapists is necessary to use the tool appropriately, and the
maintain its validity and reliability. There is a theoretical part of the training where the
therapists understand the theoretical models used for assessing fitness-to-drive and
become familiar with the tool and its scoring mechanism. Rating consistency, scoring
principles and alignment in interpreting unsafe behaviour are conducted with training
videos, and discussing the important driving events and performances. The second
part of the training is organised with the driving instructors (who have had a prior day
of theoretical training). Together, they work on understanding and creating standard-
ised routes for assessment, they harmonise their roles during the assessment and then
go on the road to practice actual assessments with coaches who go in the car with the
trainees.

There is a need to develop standardised routes that reflect real-world driving chal-
lenges and sustain attentional demands. Usually, it is recommended to plan for at least
30 minutes of driving, so approximately a 20-30 km route. It should include urban and
rural sections, secondary and primary roads, highways, roundabouts, complex
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intersections and lane selection scenarios, following Swiss national standards for offi-
cial driving tests. It is important to adjust the driving instructor’s interventions or sup-
port to preserve the integrity of the assessment and keep it to a minimum unless oth-
erwise decided between the occupational therapist and the driving instructor. The oc-
cupational therapist is usually silent in such an assessment.

Conclusion

The structured on-road assessment process using the P-Drive tool provides a reliable
and clinically relevant means of evaluating real-world driving behaviour among older
adults and individuals with cognitive impairments. The combination of a validated as-
sessment tool, standardised driving route, and trained occupational therapists and
driving instructors ensures consistency and ecological validity. Importantly, the pro-
cess allows for the identification of specific unsafe behaviours, while also supporting
professional judgement regarding their underlying causes and potential for recurrence.
This approach not only enhances the objectivity of evaluations but also opens the door
to considering tailored compensatory strategies, rather than defaulting to driving ces-
sation.

However, in Switzerland, there is a lack of trained professionals, adequate training,
and overall availability of this service.

4.3 Multi-criteria decision-making aid

The main output of WP1 is a multi-criteria decision-making aid. This short, summa-
rised document can be found in Appendix E. It is intended to be a small, easy-to-use
summary of the decision branches at specific stages of the fitness-to-drive evaluation
process when cognitive deficits are suspected or present. This decision-making aid is
specific to the three population groups defined in Chapter 4 - Clarifications.

Here, we will provide a short description of the content of each phase and, thus, present
the structure and consecutive decisions that are needed by population groups. The de-
cision-making aid proposes five stages (I-V). Phase I serves as an initial triage phase,
in which drivers are screened to identify whether further assessment is needed. Phase
IT involves in-depth assessments conducted by trained professionals and specialists.
The aim is to clarify whether an on-road evaluation is necessary and to produce de-
tailed reports that contribute to the final decision. Phase III focuses on the on-road
assessment itself, along with formal documentation of observed driving behaviours.
Phase IV entails a collegial review of all collected reports to determine the appropriate
driving ability degree (1—4). This phase also includes planning for any necessary fol-
low-up. Phase V addresses the implementation of follow-up assessments and, where
relevant, compensatory strategies or support programs to promote safe mobility.

4.3.1 Stage I: Screening and Triage

This phase corresponds to the first contact between an individual with suspected or
recognised cognitive impairment and the health professional who needs to screen and
make the first decision of fitness-to-drive, either as safe to drive (ability degree 4) or
unsafe to drive (ability degree 1). This phase is the most common for older adults above
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75 years old, as the law demands they produce a medical certificate to continue driving.
Physicians of level 1 expertise are the usual professionals involved in this phase for this
population. For the other two groups of population, they usually are hospitalised and
should be screened for fitness-to-drive while receiving treatment (physicians and neu-
rologists, neuropsychologists, and occupational therapists).

Clinicians collect qualitative data through interviews and asking questions, medical ex-
ams, and/or tests, to inform the decision-making process. Recommended screening
tools for cognition are the MoCA (Nasreddine et al., 2005), Trail-making test A and B
(TMT-A/B, Matarazzo et al., 1975), the clock test (Schulman, 2000), for physicians and
in addition the Motor-free Visual Perception Test-3 (MVPT-3, Colarusso & Hammill,
2003), for occupational therapists.

At this stage, it is possible to determine whether the driver is safe (degree 4) or unsafe
(degree 1). In case of doubts, clinicians should refer to specialists for further investiga-
tion and evaluation. In case the doubts are related to purely cognitive functioning, the
referral should be to a neuropsychologist. In case the doubts comprise cognition and
daily living, the referral should be to an occupational therapist. In rehabilitation cen-
tres or hospitals, these two professions are usually available on-site, and phase II can
be conducted in the same institution. Physicians (level 1 expertise) can refer to neuro-
psychologists or occupational therapists in private practices, or a memory clinic if
doubts towards fitness-to-drive are reflective of diagnostic concerns with types of de-
mentia. Memory clinics’ mission is to diagnose types of dementia, and in Switzerland,
most memory clinics do not have occupational therapists on staff, which is contrary to
the evidence provided in the literature in other countries on the efficiency of care struc-
tures for dementia (Birkeland et al., 2022; Coe et al., 2019).

The screening could also be done by nurse practitioners and advanced practice nurses
with specific training, working in primary care functions at home, like Spitex in the
German-speaking cantons, or “aide et soins a domicile” organisation in French-speak-
ing cantons. However, this structure needs to be developed and implemented in the
healthcare structures to support the screening phase, which today is the sole responsi-
bility of family physicians or GPs.

4.3.2 Stage lI: In-depth specialist assessment

This phase corresponds to a specialist assessment procedure. Specialists are neuropsy-
chologists, occupational therapists, and physicians (level 3 and 4 expertise). Level 4
expertise is only available through an administrative request by the cantonal driving
office. Traffic physicians and psychologists report to the cantonal office administra-
tion. As stated before, traffic psychologists mostly use the Schuhfried test (Vienna Test
System; Schuhfried, 2016; Kaiser et al, 2016) and assess driving behaviours. Medical
conditions and medications, like visual disturbances, uncontrolled sleep apnoea, neu-
rological problems, poorly controlled diabetes, and risky alcohol consumption, are
usually identified as risks by professionals.

Tests used by neuropsychologists assess a wide variety of cognitive functions necessary

for safe driving, like attention, executive functions, visuo-spatial functions, etc. The as-
sessment done by neuropsychologists for fitness-to-drive yields a precise picture of the
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state of cognitive functioning, but as stated before, the predictive value of those tests is
rather low. At this stage, the neuropsychologist has three options for decision-making:
safe (degree 4), unsafe (degree 1), and doubts (degree 2 or 3). In case of doubts, a re-
ferral for an on-road assessment should be made.

Evaluation by an occupational therapist will assess daily living difficulties, including
mobility and driving needs. Assessment is conducted through observation of perfor-
mance in daily activities and using tests to screen cognitive functioning (if not done
before), to identify cognitive limitations or “red flags” (like the Bell test, Gauthier et al,
1989; the MVPT-3, Colarusso & Hammill, 2003; the AMPS, Fisher, 1995), and to es-
tablish an occupational profile of community mobility and driving (like the ACT-OUT,
Margot-Cattin et al, 2019 or Transportation questionnaire, Dahan-Oliel et al, 2010).
The occupational therapist usually includes a screening of the close living context, al-
lowing for identification of local public transportation (LPT) stops and access to com-
modities. Living close to public transport stops, living with a spouse, character traits,
a high socio-cultural level, as well as the spontaneous implementation of adaptive
strategies could be seen as protection factors. Moreover, occupational therapists, if
trained for on-road assessment, may implement phase III directly or refer to a col-
league with training.

In case of doubts (degree 3 or 2), a referral for an on-road assessment should be de-
cided.

4.3.3 Stage lll: On-road assessment

This phase consists of adding an on-road assessment and report to the available infor-
mation for decision-making. Details of this process can be found above in Chapter
5.2.3. It is also included in the recommendations.

4.3.4 Stage IV: Fitness to drive degree collocation

This stage consists of reviewing all available information and reports and making the
best possible decision, reducing evaluation mistakes. The driver is categorised into 4
degrees (4 = safe driving; 3 = starting to show difficulties, monitor closely; 2 = shows
difficulties, prepare driving cessation; 1 = unsafe, stop driving immediately), using the
proposed grades of fitness-to-drive (See Chapter 5.1.1.).

Each degree of fitness-to-drive offers suggestions for follow-up, like enrolling in a
maintenance or cessation programme.

4.3.5 Stage V: Follow-up interventions

This stage consists of implementing the decision regarding fitness-to-drive and follow-
up compensation measures. If monitoring is necessary, evaluations can be planned. If
enrolling in a programme is advised, propose available solutions to drivers. This is de-
tailed in Chapter 6.2. These are also included in the recommendations.
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Current Swiss regulations do not encompass any stringent or specific criteria on med-
ical or neuropsychological cognitive function assessment; many tests of various types
(computed neuropsychological, pencil-and-paper, driving tests) are currently per-
formed by experts in the Swiss cantons. This situation is not exclusive to Switzerland,
but it is essential to have clear information about the tests used in practice, to be able
to critically appraise the diversity of ways of assessing fitness-to-drive (Dickerson et
al., 2014; Vrkljan et al., 2011). It is necessary to obtain knowledge concerning profes-
sionals who carry out cognitive screening and fitness-to-drive assessment (medical ex-
perts, neuropsychologists, traffic psychologists, occupational therapists, and others),
the tests used, and how the decision of driving fitness is reached.

5.1 Describe the situation in Switzerland

To achieve the first two objectives of WP2 (To precisely describe the Swiss situation
regarding fitness-to-drive assessment and compensation measures in the various
cantons and To assess available compensation measures in Switzerland and abroad
and provide criteria for inclusion) we first did a review of the legal framework on road
traffic, then collected data using an online survey with the cantonal circulation au-
thorities, the associations representing the legal services of the cantonal authorities,
experts in traffic medicine and psychology, neuropsychologists, rehabilitation profes-
sionals, and others. This was followed by 8 focus groups (4 in French and 4 in Ger-
man) with 4-6 participants recruited from the survey. Focus groups (Krueger, 2015)
are used here to highlight the tensions between diverse ways of reaching the driving
fitness decision and to better understand the issues experienced by the professionals
in this field
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5.1.1 General legal framework for road traffic in Switzerland

This is a review done in the Drive-Check project to screen and describe the legal frame-
work regarding road traffic in Switzerland, to help the research team better understand
the survey and focus-group data, and to help health professionals better understand
the possibilities and limits of their interventions in this topic.

5.1.1.1  Legal basis

The constitutional basis for road traffic legislation is Article 82 of the Federal Consti-
tution (Cst.)4, which gives the Confederation the power to legislate in this area. The
Confederation exercises supreme supervision over roads of national importance. It
may determine which transit roads must remain open to traffic. This article gives the
Confederation primary responsibility for regulating the technical and legal aspects of
road traffic. The Confederation is responsible for drafting federal laws and ordinances
on road traffic, the admission of persons and vehicles to road traffic, technical stand-
ards (approval, safety), conditions for obtaining and retaining a driver's license, and
the coordination and supervision of cantonal offices.

The cantons are responsible for implementing federal laws, managing driver's licenses
(testing, issuing, revoking), and monitoring and controlling drivers (medical tests, re-
ports). They are also responsible for cantonal road infrastructure (planning, construc-
tion, and maintenance of cantonal and municipal roads), territory-specific safety
measures, and police authorities (enforcement of traffic rules and penalties). The can-
tons may introduce specific measures within the limits of federal law (e.g., speed limits
on certain roads).

The principle of subsidiarity (Art. 5a Cst.’5) applies in full in this area. The Confedera-
tion only intervenes when the cantons cannot act effectively at their level. However,
the cantons remain responsible for tasks that fall within their territory and local spec-
ificities.

The implementation of Article 82 of the Federal Constitution (Cst.) is based on a set of
laws, ordinances, and institutions that coordinate actions between the Confederation
and the cantons. The Federal Road Traffic Act (RTA)*¢ is the main legislative instru-
ment that sets the framework for traffic rules, driver's license requirements, vehicle
standards, and responsibilities in the event of violations.

A number of ordinances specify the provision of the RTA:

» The Ordinance on Road Traffic Rules (OCR)7 sets out the rules of the road (right of
way, speed limits, etc.).

« The Ordinance on the Admission of Persons and Vehicles to Road Traffic (OAC)8
regulates the granting, suspension, and withdrawal of driver's licenses and speci-
fies the medical requirements for drivers. Appendix 1 of the OAC stated the mini-
mum medical requirements.

14 RO 1999 2556
15 RO 1999 2556
16 RS 741.01
7 RS 741.11
18 RS 741.51
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« The Ordinance on Road Signs (OSR) governs the installation and use of road signs
and road markings.

o The Ordinance on Administrative Fines (OAO)2° lists minor offences that can be
punished by an immediate fine.

The Federal Roads Office (FEDRO), which is part of the Federal Department of the
Environment, transport, energy, and communications (DETEC), is responsible for
developing guidelines and standards for the application of federal laws, supervising the
cantons in the execution of tasks related to road traffic, coordinating road safety issues
at the national level, and maintaining databases relating to licenses and vehicles.

The Confederation also ensures that Swiss regulations are aligned with international
conventions, in particular the UN conventions on road traffic and road signs, notably
the Vienna Convention on Road Traffic (1968) and the Geneva Convention on Road
Signs and Signals (1949). These conventions ensure global harmonisation of traffic and
signalling rules and have been adopted by both Switzerland and the EU.

Coordination between the Swiss and European legal frameworks for road traffic is
based on bilateral agreements, harmonisation of technical standards, and ongoing co-
operation with European institutions. Although Switzerland is not a member of the
European Union (EU), it works closely with the EU to ensure compatibility between
systems and rules. Within the framework of the "Bilateral Agreements I" between Swit-
zerland and the EU, the Agreement on Land Transport is the central element for coor-
dination in the field of road traffic. The main objectives of this agreement are: recipro-
cal access to the transport market (facilitating the transport of goods and people be-
tween Switzerland and the EU), harmonization of rules (aligning Swiss regulations
with European standards, particularly in the areas of road safety, driving licenses, and
vehicle weight limits), reducing technical barriers (avoiding incompatibilities between
vehicles, signage, and road systems).

With regard to the mutual recognition of driving licenses, Switzerland applies rules
that are aligned with EU standards for driving licenses. Swiss licenses are recognised
in the EU and vice versa. The requirements for obtaining or renewing licenses are har-
monised in terms of vehicle categories and validity. This harmonisation is achieved by
incorporating European directives into the relevant Swiss laws and ordinances.

Although Article 82 of the Constitution assigns primary legislative competence to the
Confederation, practical implementation is largely a matter for the cantons. This in-
cludes the issuing of driving licenses (the cantonal road traffic offices organise the the-
oretical and practical tests) and traffic policing.

The Confederation monitors implementation and may intervene if the cantons do not
apply the standards correctly (Art. 49 Cst., primacy of federal law).

19 RS 741.21
20 RS 314.11
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5.1.1.2 General principles regarding changes to the legislative framework

It should be briefly noted here that any amendment to the Federal Constitution is sub-
ject to a lengthy and complicated procedure involving a complex consultation process,
significant parliamentary work, and a popular vote subject to a double majority of the
cantons and the population.

Legislative amendments (laws), on the other hand, are subject to a cumbersome par-
liamentary process preceded by a broad consultation of all bodies likely to be interested
in the legislative amendment.

Ordinances fall within the remit of the Federal Council and may be amended freely by
this body. The Federal Court2! has specified that any amendment to an administrative
ordinance that introduces new material obligations must be subject to a consultation
procedure in accordance with Article 147 of the Federal Constitution.22 This principle
also applies to amendments to ordinances when they have significant normative scope,
i.e., when they create new legal obligations or new burdens. The imposition of a general
principle of uniform application of a procedure and criteria is likely to create new legal
obligations or new burdens.

The administration, in this case FEDRO, freely issues guidelines (directives) and cir-
culars to clarify the practical application of the legal framework and ordinances. The
issuance and amendment of these guidelines are not subject to any consultation pro-
cedure or specific legislative procedure. However, the circular guidelines must comply
with the general framework of the legislation (law and ordinance) in force.

5.1.1.3  Special situation regarding the fitness to drive for seniors and people with
cognitive impairments

Here we are presenting the state of the framework that concerns the population in the

Drive-Check study.

Driving fitness/abilities, capacity, and qualifications

This section is part of the clarification provided in the summary and in Chapter 5. Also
duplicated here is one recommendation about clarifying the meaning of these terms in
the legal framework. The Recommendations can be found in full in Appendix J.

2t ATF 142 11 80
22 RS 101
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If there are doubts about a person's aptitude for driving, they will be investigated,
particularly in the following cases:

Section 1.04  Legal framework

The specific situation regarding the fitness to drive for seniors and people with cog-
nitive impairments is mainly regulated by the Federal Road Traffic Act (RTA) and its
implementing ordinances.

« Article 14(2) of the RTA stipulates that drivers must be physically and mentally
fit to drive. This includes the absence of any disorders that could compromise
road safety.

« Article 15c¢ stipulates that driver's licenses are in principle valid for an unlimited
period. The Federal Council may provide for exceptions for persons residing
abroad. In addition, the cantonal authority may limit the period of validity if
driving ability is impaired and therefore needs to be checked more frequently.

+ Article 15d determines the aptitude and qualifications required for driving.

« Driving while intoxicated with a blood alcohol level of 1.6 grams per thousand or
more, or a breath alcohol level of 0.8 milligrams or more per litre of exhaled air;

+ Driving under the influence of narcotics or transporting narcotics that significantly
impair driving ability or have a high potential for addiction;

« Traffic violations that show a lack of consideration for other road users;

+ Notification from a cantonal disability insurance office pursuant to Art. 66¢ of the
Federal Law on Disability Insurance (LAI). This article stipulates that if there is any
doubt about the insured person's physical or mental ability to drive a motor vehicle
or boat or to perform nautical duties on board a boat in complete safety, the DI office
may report the insured person to the competent cantonal authority.23

« Communication from a doctor stating that a person is unfit to drive a motor vehicle
safely due to a physical or mental illness or disability, or due to dependency.

At this stage, it is necessary to distinguish and clarify the concepts of fitness or ability
(aptitude), capacity, and qualifications for driving a motor vehicle.

Fitness to drive is a stable condition over time that is necessary for the safe driving of
a motor vehicle in traffic. The Road Traffic Act (RTA: Art. 14)24 specifies that all motor
vehicle drivers must have the necessary fitness and qualifications to drive. The follow-
ing criteria define aptitude: has reached the minimum age, has the physical and mental
abilities required to drive a motor vehicle safely, does not suffer from any addiction
that prevents them from driving a motor vehicle safely, and has a history of complying
with the rules in force and with other road users.

The 2020 guide to driving ability, approved by the Association of Automobile Services
(ASA) and the Swiss Society of Legal Medicine (SSML), is currently the reference in

23 RS 831.20
24 RS 741.01
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this area and is treated as a guideline by FEDRO. It defines driving ability or fitness as
follows:

Figure 2: Definition of fitness to drive according to the guide.

The capacity to drive a motor vehicle is not directly defined in the RTA. It is considered
from the perspective of incapacity (Art. 31, para. 2 and Art. 55). Art. 31 para. 2 RTA
refers to the driver's condition at a given moment (fit to drive at a given moment: not
under the influence of alcohol, medication, drugs, or extreme fatigue, etc.). Article 55,
on the other hand, falls under administrative law. It concerns general and lasting fit-
ness to drive. The withdrawal of a license is preventive and aims to avoid a danger to
public safety. It can be imposed even in the absence of any offence. The Federal Court
(FC) has confirmed that a person may be criminally liable (and therefore deemed fit at
the time of the offence within the meaning of Article 31(2)) while being administra-
tively unfit to drive on a lasting basis (within the meaning of Article 55 RTA)25. It also
pointed out that Art. 55 RTA is based on a preventive approach and does not require
an accident or offence to have occurred. The determining factor is the potential danger
to road traffic.2¢

Article 14(2) RTA specifies that "a license may only be issued or maintained if drivers
provide the necessary guarantees regarding their physical and mental ability to drive."
The Federal Court?” has established as a continuing legal condition for obtaining and
retaining a driver's license the need for driving ability, which includes:

« sufficient physical and mental fitness,

« sensible and predictable behaviour,

« and the cognitive ability to react appropriately to traffic conditions.

In addition, driving capacity is assessed holistically, considering medical history, driv-
ing behaviour, and sometimes even lifestyle (e.g., addictions). Driving ability is not
limited to physical faculties alone but also includes personal reliability and compliance
with rules. The Federal Court?® emphasises the holistic nature of fitness. Behaviour
that endangers other road users, even on a one-off basis, may be sufficient to conclude
that a person is unfit to drive if this behaviour reveals a lack of control or sense of re-
sponsibility.29

25 ATF 127 II 122, consid. 2¢

26 ATF 132 II 234, consid. 3.1

27 ATF 1C_531/2016 of February 22, 2017
28 ATF 135 II 138, consid. 4.1

29 ATF 127 1T 122, consid. 3b
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The main elements are listed in the guide. This is a temporary condition, which may
fluctuate.

Figure 3: Definition of driving capacity according to the guide.

Finally, the qualifications for driving a motor vehicle are defined in the RTA with the
following conditions: knowledge of traffic rules and the ability to drive vehicles in the
category corresponding to the license safely. These are the technical, practical, and the-
oretical skills that the person must acquire through training and demonstrate through
examinations. The Federal Court emphasises that technical qualifications must be suf-
ficiently acquired to prevent the person from being a danger to others, even in the ab-
sence of medical conditions.3° The distinction between ability and qualification is fun-
damental: someone may be physically fit to drive but not yet qualified because they
have not yet acquired sufficient skills.3!

The guide specifies the administrative recognition of skills to drive a motor vehicle by
issuing a driver's license.

Figure 4: Definition of driving qualifications according to the guide.

People over 75

Art. 15¢ para. 2 RTA mandates the cantonal authority to summon holders aged 75 and
over to a medical examination every two years. It may reduce the interval between two
examinations if the person's fitness to drive is impaired and therefore needs to be
checked more frequently.

Article 15¢(5) specifies that if there are doubts about the person's fitness to drive, they
may be required to take a test drive, a theory test, a practical driving test, or any other

30 ATF 133 II 331, consid. 4.2
31 ATF 139 II 121, consid. 4
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appropriate measure, such as attending training, further training, or road safety edu-
cation courses. It should be noted that the use of the term "or any other measures"
reveals the non-exhaustive nature of the proposed list and opens up the range of pos-
sible measures, provided that they meet the criterion of appropriateness.

The driver's license is withdrawn from any driver whose physical and mental abilities
do not or no longer allow them to drive a motor vehicle safely (Art. 16d lit. a RTA).

A debate is underway within the European Union concerning the end of lifetime driv-

er's licenses.32 The aim is to improve road safety by making the issuance and renewal

of licenses conditional on regular medical examinations to ensure that drivers retain

the necessary skills to drive. In March 2023, the European Commission proposed a

revision of the rules on driver's licenses. This initiative is part of the "Vision Zero" strat-

egy, which aims to halve the number of deaths and serious injuries on the roads by

2030 and to achieve zero deaths by 2050. The draft directive includes in particular:

» Limited validity of driving licenses (15 years for cars and motorcycles, 5 years for
trucks and buses).

« Regular medical examinations.

« A two-year probationary period.

These measures aim to harmonise practices within Member States and ensure that
drivers maintain adequate physical and mental fitness to drive safely.

Medical qualifications

The OAC defines the concept of traffic medicine and traffic psychology examinations
by establishing the principle that these examinations may only be carried out under
the responsibility of recognised physicians. The same applies to examinations relating
to traffic psychology, which may only be carried out under the responsibility of recog-
nised psychologists (Art. 5a OAC). It follows from this wording that the decision on
fitness to drive is the responsibility of a physician recognised by the cantonal authori-
ties. The assessment may be delegated to other health professionals (occupational ther-
apists, neuropsychologists, advanced practice nurses) or other actors in the field of
driving (driving instructors) who can demonstrate specific expertise in this area.

Article 5aP's mandates the cantonal authority to recognise physicians based on a four-

level classification.

+ Level 1: traffic medicine checks on drivers over the age of 75.

» Level 2: initial examination of applicants for a learner's permit or a driver's license
in categories C or D or subcategories C1 or D1, or for a permit to transport people
professionally.

» Level 3: second examination of persons referred to in letters a and b if the result of
the first examination does not allow for a definitive conclusion to be drawn about
their fitness to drive. first examination of applicants for a learner's permit, a driv-
er's license, or a permit to transport people professionally whose medical fitness to
drive a motor vehicle raises doubts for the cantonal authority; first examination of
applicants for a learner's permit, a driver's license, or a permit to transport people

32 _https://www.europarl.europa.eu/news/fr/press-room/20250324IPR27462/securite-routiere-accord-mod-
ernisant-les-regles-du-permis-de-conduire?utm source=chatgpt.com (accessed on May 2, 2025)
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professionally who are over 75 years of age or physically disabled; traffic medicine
checks on license holders who suffer or have suffered from serious physical disor-
ders resulting from injuries sustained in an accident or from serious illnesses, and
traffic medicine examinations carried out in the cases referred to in Art. 15d, para.
1, letters d and e, RTA.

» Level 4: all examinations and assessments relating to traffic medicine that concern
driving aptitude and driving ability.

Specialist physicians who participate in examinations to assess fitness to drive on be-
half of a recognised physician do not need to be recognised. Holders of a higher level
of recognition are authorised to carry out all examinations that require a lower level of
recognition.

Physicians who wish to conduct level 1 examinations are recognised if they:33

 hold a federal postgraduate qualification or a recognised foreign postgraduate
qualification, and

« have the knowledge and skills referred to in Annexe 1bis, which they certify to the
cantonal authority.

Physicians who wish to conduct level 2 examinations are recognised if they:

+ have obtained Level 1 recognition, and

« have completed modules 4 and 5 of the SSML's continuing education program in
traffic medicine.

Physicians who wish to conduct level 3 examinations are recognised if they:

+ have obtained level 2 recognition, and

 have completed module 6 of the SSML's continuing education program in traffic
medicine.

Continuing education in traffic medicine from the SSML, the scope and content of
which have been approved by the FEDRO, is required for Level 2 and Level 3 recogni-
tion. Level 4 recognition is granted to physicians who hold a specialist title in traffic
medicine from the SSML or a title recognised as equivalent by the SSML.

The ordinance is silent on the level and type of training required to be recognised as a

level 1 physician. Appendix 1Pis provides more details on this subject34. Physicians who

carry out traffic medicine checks on persons over the age of 75 must have the following

knowledge and skills:

« Knowledge and understanding of the relevant legal basis for traffic medicine exam-
inations (RTA, OCCR470, OCR471, OAC, cantonal implementing provisions);

« Knowledge of the administrative procedures between the cantonal authority and the
doctor responsible for the examination;

33 Art. 5b OAC
34 Introduced by section I1(1) of the Ordinance of July 1, 2015 (RO 2015 2599). Updated by section II of the O of
June 15, 2018 (RO 2018 2809) and section II para. 1 of the O of May 10, 2023, in force since July 15, 2023 (RO

2023 255).
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« Knowledge of the indicators for the need for traffic medicine clarifications, addi-
tional examinations, and driving tests supervised by a physician to verify driving
ability, as well as the procedure to be followed;

« Knowledge of the examination procedure;

« Ability to assess driving ability according to minimum medical requirements (Ap-
pendix 1 OAC) in various diagnostic groups and identify problematic substance use;

» Knowledge of impairments and diseases that may affect the driving ability of persons
over 75 years of age and the ability to assess driving ability, particularly in the pres-
ence of cognitive deficits;

» Knowledge of the various medical guidelines issued by professional associations
(e.g., the Swiss Society of Endocrinology and Diabetology's guidelines on driving
ability in diabetes mellitus) and ability to apply them;

« Knowledge of the conditions that may be imposed by the cantonal authority;

« Ability to transmit the required information to the cantonal authorities in accord-
ance with the rules (Appendix 3 OAC).

As there are no requirements regarding training and skills validation, the necessary
knowledge is established based on self-declaration.

Psychologists who wish to conduct traffic psychology examinations are recognised by

the cantonal authority:35

« If they hold the title of specialist psychologist in traffic psychology FSP, diagnostic
option;

« If they hold a title recognised as equivalent by the SPC.

The recognition procedure is the responsibility of the cantonal authority. Recognition
is granted by the canton in which the doctor or psychologist works most often. The
cantonal authority may require the provision of electronic proof of the required skills.3¢
However, the type of proof is not defined and may be based on the principle of self-
declaration of the acquisition of the required skills.

Recognition is valid throughout Switzerland for a period of five years.3” Recognition
may be extended for a further five years, provided that the cantonal authority is noti-
fied that the doctor still meets the requirements and has completed at least half a day
of continuing education for levels 2 and 3 or has completed continuing education in
accordance with the regulations of the traffic medicine section governing the title of
specialist in traffic medicine SSML. The recognition of a traffic psychologist is extended
for five years if they can prove that they have completed continuing education as pre-
scribed in the postgraduate training program for the title of specialist psychologist in
psychology and traffic FSP or continuing education recognised as equivalent by the
SPC.38 Recognition expires at the end of the year in which the holder reaches the age
of 75.39

35 Art. 5¢ OAC
36 Art. 5¢ OAC
¥ Art. 5d OAC
38 Art. 5f OAC
39 Art. 5g OAC
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Quality assurance4°

Continuing education courses for the extension of level 2 and 3 recognition are only
taken into consideration if they have been approved by the cantons. Approval is
granted after consultation with the SSML and the SPC.

The cantons may entrust third parties with monitoring compliance with the conditions
for recognition and the quality of continuing education courses. However, there are no
provisions regarding the quality of the acquisition and certification of minimum skills
for Level 1 recognition.

It should be noted here that the Confederation's 2010 action program to improve road
safety (Via Sicura)# includes measures to improve the enforcement of existing rules,
such as quality assurance measures during driving aptitude tests and limiting the va-
lidity period of driving licenses.

The first objective of the Via Sicura program was to reduce the number of road users
engaging in dangerous behaviour: human behaviour is the main cause of traffic acci-
dents. Various measures are designed to positively influence human behaviour. The
intervention focuses on driving ability (detection of impaired ability), driving capacity,
and ways to detect incapacity more effectively.42

A second important objective of the program was to improve the quality of driving ap-
titude examinations, which are not standardised throughout Switzerland, as the re-
quirements for the medical staff responsible for these examinations are set by the can-
tons. In its message, the Federal Council sees potential for optimisation. The basis for
improving the quality of driving aptitude tests and quality assurance in this area must
be laid down in law (Art. 25, para. 3, let. e and f RTA). The content and scope of the
examinations must be regulated by the Federal Council in a uniform manner for the
whole of Switzerland. This objective has already been largely achieved by the Ordi-
nance of October 27, 1976, regulating admission to road traffic (OAC), but the situation
needs to be improved at the national level4s. It would be too restrictive and unwise to
entrust driving aptitude examinations exclusively to independent medical examiners
and official medical examiners. "It is crucial for the quality of the examination that
doctors are trained to carry it out based on objective and standardised criteria"+4. How-
ever, the possibility of creating independent bodies and the provision for Level 1 phy-
sicians to use these independent bodies are in line with the development of quality as-
surance in the assessment of fitness to drive, thus meeting the need to regulate this
area uniformly throughout Switzerland.

40 Art. 5h OAC

41 FF 2010 7703
42 FF 2010 7720
43 FF 2010 7728
44 FF 2010 7729
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5.1.1.4 Other legal reference documents
Instructions, guidelines, directives,
and circulars

In the specific field of evaluating fitness
to drive, FEDRO has not yet published
any specific instructions or circulars.
Similar to a directive, FEDRO publishes a
2020 "driving ability" guide developed by
the Road Safety Expert Group, consisting
of delegates from the Traffic Medicine
Section of the SSML, the SPC, and the Ad-
ministrative Measures Commission of
the Association of Motor Vehicle Ser-
vices.

This guide replaces the 2000 guide "Un-
fitness to drive: grounds for presump-
tion," which no longer reflects current
standards in this area. The definitions
used are intended to establish a unified
terminology aimed at harmonising prac-
tices throughout Switzerland, both for the

Section 1.05
dixes

Appen-

Appendix 1 OAC sets out the mini-
mum medical requirements for
drivers of vehicles for which a driv-
er's license is required. This appen-
dix consists of a table detailing the
minimum requirements for each li-
cense category.

Appendix 2 OAC consists of the
standard medical report form for
categories A or B, subcategories A1
or B1, and special categories F, G,
or M.

Appendix 2a OAC consists of the
standard medical report form for
categories C or D, subcategories C1
or D1, professional passenger
transport authorisation, and traffic

experts.

« Appendices 3 and 3a are the forms
for communicating the results of
medical examinations of fitness to
drive and ophthalmological reports.

various authorities and for experts.

The indicators for determining fitness to
drive are divided into several categories,
namely alcohol/narcotics/medication,
character, repeated failure of tests, and
physical/mental illness.

For each indicator, administrative measures are recommended and supplemented by
questions for the various experts responsible for assessing fitness to drive. The criteria
for the reinstatement of a driver's license and any conditions associated with this are
essentially the responsibility of the expert.

The guide classifies various neurological conditions (e.g., multiple sclerosis, Parkin-
son's disease, stroke, cerebral haemorrhage, traumatic brain injury, brain tumour, de-
mentia, epilepsy, brain damage caused by hypoxia), long-term abuse of alcohol, drugs,
and/or narcotics.

Organic brain diseases are characterised by obvious driving errors (confusion of ped-
als, inappropriate speed, lane errors, insufficient ability in simple situations, ignorance
of important traffic signs, failure to observe right-of-way rules, etc.).

They can potentially be observed through signs of major memory impairment, im-
paired thinking (e.g., convoluted and slowed thinking, confused speech, poor response
to questions), impaired reaction time (e.g., significantly slowed), orientation disorders
(in terms of time, place, situation, or the person themselves), and obvious confusion.
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It should be noted here that this guide consists of recommendations, and doctors or
experts are free to adapt the various questions and make assessments based on the
specific circumstances of each case. This document is therefore not binding.

Type of drives: learning, evaluation, and/or tests

The RTA and related ordinances provide for a whole series of courses. Some of these
relate to vehicles, technical checks for their admission to traffic, or performance ele-
ments. Only those courses that are directly related to the concepts of user driving abil-
ity and qualification are detailed below.

The OAC (Art. 29) already provides for the possibility of requiring a control course to

verify the adequacy of driving skills in relation to the actual driving of a motor vehicle.

However, an amendment to the OAC to clarify the concept of a control course that can

be used for road assessment might be desirable.

+ Learning drive (Art.15 RTA, Art. 17 OAC)
A learner's drive is defined as any drive made with a motor vehicle whose driver
must hold a learner's permit.
Learning drives in a motor vehicle may only be undertaken if the learner is accom-
panied by a person aged at least 23 who has held a driver's license corresponding to
the category of the vehicle for at least three years and is no longer on probation.
Anyone who provides professional driving lessons must hold a driving instructor's
license.

 Practice driving (Art. 17a OAC)
A practice drive is any drive undertaken in preparation for a practical test with a
motor vehicle whose driver does not need to hold a learner's permit.

o Test drive (Art. 22 OAC)
During the practical test, the traffic expert checks whether the candidate is capable
of driving in accordance with traffic regulations, even in difficult traffic situations,
by anticipating and taking other road users into account.

» Test drive with a level 4 physician (Art. 57 OAC)
If the result of an examination raises doubts, a Level 4-certified doctor may request
the cantonal authority to conduct a test drive to verify the candidate's fitness to
drive, with the participation of a Level 4-certified doctor and a traffic expert.

» Test drive (Art. 15d 5 TRA, Art. 29 OAC) (verification of qualifications)
If there are doubts about the qualifications required for driving, the person con-
cerned may be required to take a test drive, a theory test, a practical driving test, or
any other appropriate measure, such as attending training courses, further training,
or road safety education. It should be noted here that it is the verification of quali-
fications that is the aim of this test drive and not the ability to drive. It should be
noted here that the German version of the OAC refers to "Fahrkompetenz" (driving
competence). The consistent case law of the Federal Court regarding the interpre-
tation of legal texts in the event of linguistic discrepancies emphasises the im-
portance of seeking the intention of the legislator and the true meaning of the norm.
In this case, the Federal Court did not comment on this specific linguistic difference.
The message supporting the Via Sicura program specifies that the necessary quali-
fications relate in particular to situations of alcohol and drug dependence, serious
traffic violations, mental disorders that lead to incapacity for work and, in general,
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illnesses reported by doctors that could prevent the safe driving of a motor vehicle.
This teleological interpretation, therefore, suggests that this is a measure of driving
ability. However, in its case law, the Federal Court has emphasised that the compe-
tent authority must have concrete evidence to suggest that a person is unfit to drive.
The Federal Court has interpreted this provision as allowing the authorities to order
measures when concrete evidence calls into question the practical or theoretical
skills of the driver, regardless of their physical or mental fitness.45 There is, there-
fore, likely to be an inconsistency and a contradiction in the understanding and in-
terpretation of Article 15d 5, which will require future interpretation or legal clari-
fication.

Prevention and road safety

The field of accident prevention and road safety support involves several possible fund-
ing sources. Some organisations are public in nature (FSR, BPA, cantons). Civil society,
through private associations and NGOs (Touring Club Suisse, Automobile Club Suisse,
etc.), also has an important role to play in this area. These various private actors work
together to develop comprehensive prevention strategies tailored to the diversity of
road users in Switzerland.

Road Safety Fund

Article 3 of the Federal Act on Financial Contributions to Road Accident Preven-
tion4¢ establishes the Road Safety Fund (FSR). Article 4 specifies the fund's tasks,
namely, to encourage and coordinate measures to combat road traffic accidents,
and to manage the capital from contributions collected for accident prevention and
decide on its use. The measures financed to improve road safety include support for
initial and continuing driver training, as well as awareness-raising and educational
projects related to driving. The FSR regulations4” specify the scope of action and the
criteria and procedures for granting funds. The FSR funds awareness-raising and
prevention projects aimed at reducing road accidents and works with cantonal as-
sociations and organisations to implement national campaigns. The FSR does not
have the capacity or the possibility to intervene on its own initiative. It can only
consider funding a road safety project based on a specific request from external
partners. The procedure for applying for funding and support is set out in the above-
mentioned regulations.

Accident Prevention Office

The Accident Prevention Bureau (BPA) is a private law foundation (Art. 80 to 89
CC), whose activities fall within the scope of a public mandate derived from various
federal legal bases (LAA48; LSPro#9). It meets the objectives set by the authorities in
terms of reducing accidents and improving safety. It plays a key role in educating
users, designing safe infrastructure, and training drivers.

Other public bodies

Cantonal authorities and cantonal and municipal police forces also have responsi-
bilities and powers around road safety at the regional level (awareness campaigns,
road checks, training for young drivers, etc.).

45 ATF 1C_593/2012 of March 28, 2013; ATF 1C_531/2016 of February 22, 2017; ATF 1C_569/2018 of March
19, 2019

46 RS 741.81

47 RS 741.816

48 SR 832.20

49 SR 930.11
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5.1.2 Online survey

The national online survey was conducted across Switzerland to capture a comprehen-
sive picture of current practices in fitness-to-drive assessment and follow-up for older
adults and individuals with cognitive impairments. The survey gathered responses
from a broad range of professionals working in all linguistic regions. This national
snapshot highlights both existing strengths and critical gaps, offering an evidence base
for informing future policy and practice.

5.1.2.1  Conducting the online survey

First, we designed the list of individuals, institutions and professions to which this sur-
vey was aimed. This included occupational therapists, level 1 to 4 physicians, traffic
psychologists, neuropsychologists, and driving instructors. In addition to establishing
a list of contacts, we used a snowball recruitment design to connect with others in-
volved in the field. With the aid of direct professional contacts and professional socie-
ties, the link to the web survey was sent to many professionals in Switzerland (n=612).
People receiving the link were encouraged to talk about the survey to their colleagues.
The web survey was developed using REDCap (Harris et al., 2009, 2019) electronic
capture data tool hosted at the ZHAW (Ziirich University of Applied Sciences). In the
aim of reaching a large population of professionals in the Swiss context, the survey was
first produced in French and then translated into German and Italian. Respondents
could choose which language to use when they answered the survey. Data gathering
happened between the 15t of January 2024 and the 30t of April 2025.

The survey was made up of several sections. The first section consisted of identifying
questions (type of work, work location, whether they do evaluation, rehabilitation or
both, etc.) to describe the respondents. Two questions in this section were designed to
ask whether the respondent works in the domain of fitness-to-drive evaluation or re-
habilitation. Participants who responded “no” to these two questions could not ad-
vance further in the survey, ensuring we capture data from people directly working in
the field. Their data was not analysed.

The second section consisted of questions specific to certain professions (neuropsy-
chologists, physicians, traffic psychologists, and occupational therapists). Respond-
ents who answered the survey but were not part of these categories were presented
with other generic questions.

The third section was not specific to a profession and contained generic questions re-
garding fitness-to-drive evaluation. Finally, the last section was dedicated to the reha-
bilitation and compensation-specific questions. The list of questions can be found in
Appendix F.

5.1.2.2 Participants’ identification in the online survey

In total, 324 people responded to the survey in full, an above 50% response rate from
the pre-established list. 39 participants (20 driving monitors, 16 occupational thera-
pists, 1 driving office worker, 1 neuropsychologist and 1 “other”) were discarded by re-
sponding with a double no in questions R5 and R6. The resulting sample (n=324) con-
sisted of driving office employees and lawyers (n=11), occupational therapists (n=60),
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driving experts (n=2), physicians (level 1 (n=29) and 3 to 4 (n=78)), driving instructors
(n=67), neuropsychologists (n=65), and traffic psychologists (n=8). Interestingly, a
small sample of nurses (n=2) and neurologists (n=2) also responded to the survey.
Physicians were employed in hospitals, rehabilitation centres, memory clinics or
worked independently. Neuropsychologists were employed in memory clinics, hospi-
tals, or worked independently. Most of the occupational therapists were working inde-
pendently, although some worked in hospitals. We had respondents from every canton.
A more thorough description of the sample can be found in the data report (See Ap-
pendix E, questions R1 to R6). Most respondents worked on fitness-to-drive evalua-
tion, and only a few proposed compensation interventions regarding fitness-to-drive.

Figure 5: Respondents by cantons.

Driving instructors provide on-road assessments and some on-road compensation
training. They report 60% being trained for assessment and 10% for compensation
practices. They evaluate driving capacity and road rules knowledge. They report being
mostly contacted by physicians of level 1 expertise, neurologists, or general practition-
ers (GPs).

Driving Office employees (Experts) report taking part in on-road assessments with
level 4 physicians when a course of control is requested. It results in an administrative
decision by the cantonal office. Driving Office employees (lawyers) review files and es-
tablish the administrative decision.

5.1.2.3 State of evaluation content and practices, specific to professions
Neuropsychologists. Neuropsychologists (n=65, 20%) evaluate cognitive function-
ing. Attention functions (divided, selective, sustained, and visuospatial), executive
functions, praxis, then reaction time are the most often evaluated. Episodic and se-
mantic long-term memory, as well as working memory, are also evaluated in half the
cases. Procedural long-term memory is seldom evaluated by neuropsychologists be-
cause it is more appropriately assessed by occupational therapists. This shows the var-
iability of practices.
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Figure 6: Rate of cognitive functions being assessed by neuropsychologists.

Regarding tests used by neuropsychologists, the most reported pen-and-paper test was
the Trail-Making Test A and B (Matarazzo et al., 1974), which is used by almost all the
respondents. Then, the Stroop classic (Stroop, 1935), the Rey figures (Rey & Osterrieth,
1941), the Colour Trail Test (D’Elia et al., 1996) and the Code test from the WAIS
(Wechsler, 2008) were the most used tests. Most neuropsychologists also reported us-
ing the Test of Attentional Performance [TAP] and the Test of Attentional Performance
— Mobility Version [TAP-M] (Zimmermann & Fimm, 2015; 2016) for computer-based
cognitive tests. Interestingly, no one indicated using the UFOV (Wood & Owsley,
2014), which is the most recommended in the literature for its predictive ability re-
garding older drivers. For all the tests, respondents mostly rely on norms to assess cog-
nitive functions, and not cut-offs. This is likely due to the lack of proper cut-offs re-
garding the fitness to drive of most cognitive tests.

Figure 7: Rate of use of pen-and-paper tests by neuropsychologists.
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Figure 8: Rate of use of computerised tests by neuropsychologists.

When the results are not clear regarding fitness-to-drive, they mostly ask for a re-eval-
uation later (6 months to 1 year later). They also reported that they often send patients
to driving instructors’ lessons for evaluation. Only a small number of participants re-
ported sending patients to on-road evaluation with occupational therapists and trained
driving instructors.

Traffic psychologists. Although the number of traffic psychologists who responded
to the survey was limited (n=8, 2.5%), they also responded with less variation than
other professionals. This is likely due to the stricter approach developed by the Traffic
Psychologists Society. All respondents reported evaluating attentional capacity, con-
centration and speed of processing. In addition, most of the respondents also reported
evaluating observation, fatigability and mental flexibility. Interestingly, they rely
mostly on the Vienna Test System (i.e. Schuhfried test) (Schufried, 2016; Kaiser et al.,
2016) and do not use other tests, using cut-offs. When the result of the evaluation is
not clear, traffic psychologists mostly propose a new evaluation 6 months to 1 year later
or sending the patient to a physician of level 4 expertise.
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Figure 9: Rate of use of computerised tests by traffic psychologists.

Physicians. As there was no real difference in responses when we separated physi-
cians of level 1 or level 3-4 of expertise, their answers are presented here as a profes-
sional group. The physicians (n=107, 33%) mostly reported evaluating the following
cognitive and motor functions: visual field, attentional capacity, mental flexibility, fo-
cus, speed of processing, and reflexes. They also reported using mostly screening tests
regarding cognitive functions like the Montreal Cognitive Assessment (MOCA)
(Nasreddine et al., 2005) and the Mini Mental State (MMSE) (Folstein et al., 1975), but
also two more specific tests, the Trail Making A/B (TMT — A/B) (Matarazzo et al., 1975)
and the Clock test (Schulman, 2000). When fitness to drive is not clear, they reported
mostly sending patients to a neuropsychologist or to physicians with a higher level of
expertise.

Figure 10: Rate of use of tests by physicians.
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Occupational Therapists. Occupational therapists (n=60, 18.5%) reported evaluat-
ing a more diverse range of functions, including attentional capacity, concentration,
hemineglect, motor functions, fatiguability, and speed of processing. In addition, they
also evaluate occupational performance in the following domains: participation out-
side the home, daily life activities, instrumental activities of daily living (IADL), activ-
ities specific to driving, daily car use, and the use of the environment close to home.

Regarding the tests they use, some occupational therapists reported using cognitive
screening tests similar to what the other professionals use, like the MOCA (Nasreddine
et al., 2005) or the MMSE (Folstein et al., 1975), but most did not use specific tests,
rather relying on their observational skills. For on-road assessments, the occupational
therapists located in the French-speaking part of Switzerland use the P-Drive
(Patomella et al., 2006), which is performed in collaboration with a driving instructor.

Figure 11: Rate of use of tests by occupational therapists.

When the results of the occupational therapist evaluation are not clear, they usually
send patients to a neuropsychologist for a more thorough cognitive evaluation. They
also sometimes refer the patient to a driving instructor for lessons.

5.1.24 State of evaluation practices (all professions together) in the online survey
Most people seen for fitness-to-drive evaluation have an ABI (acquired brain injury,
progressive or not) or a cognitive degenerative disease. Additionally, physicians and
occupational therapists also report seeing older adults above 75 years. This group of
people are more rarely seen for a full cognitive assessment regarding fitness-to-drive if
there is no suspicion of a pathology with cognitive impacts.
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Figure 12: Rate of the population seen for evaluation.

However, there is an important diversity in how people are evaluated, and even more
regarding the tests used or the criteria used to formulate the “fitness-to-drive decision”.
For example, the best predictive test of fitness to drive for older adults, the Useful Field
of View (UFOV) (Wood & Owsley, 2014), is not used in Switzerland, due to a lack of
knowledge among some professionals or its costs among those who know about this
test. This diversity of practices is evident between professional groups, but also among
groups. The only professional group that shows similar practices over all regions of
Switzerland are the traffic psychologists. This is probably due to using only one main
test, the Vienna Test System (Schufried, 2016; Kaiser et al., 2016) and having clear
guidelines to limit their field of expertise produced by the Swiss Association of Traffic
Psychologists VfV/SPC.

Since the on-road assessment is often used as the gold standard or outcome on which
the other tests or assessments are evaluated, the survey asked whether and how re-
spondents used this method. Most of the respondents reported that they sent their pa-
tients to on-road evaluation in case of doubts or unclear results, either informally with
a driving monitor or formally through a driving expert from a cantonal driving office.
The formal “control drive” is only possible at the request of physicians with level 4 ex-
pertise. Although all professional groups feel that on-road assessments are important,
they don’t know how to address their patients for an on-road assessment, so they usu-
ally send them to a driver instructor who is often not trained for this, nor transmit the
information that the driver instructor would need and understand. These results show
that the professional groups have difficulties communicating with each other, not
knowing who is an expert in which aspect of fitness to drive evaluation. There is a lack
of structure, information flows, and familiarity with working together between the pro-
fessional groups, although the literature recommends multiple professional viewpoints
in fitness-to-drive decisions.
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Regarding the professional comfort level of making a fitness-to-drive decision, physi-
cians of level 3 and 4 expertise report being mostly comfortable with making this deci-
sion, while neuropsychologists, traffic psychologists, and occupational therapists are
less at ease with that kind of decision. Driver instructors seem to be split into two
groups: some feeling very confident, others being more reserved about deciding fit-
ness-to-drive.

5.1.2.5 State of compensation practices (all professionals together) in the online
survey

The last section of the survey looked at the state of compensation procedures in Swit-
zerland. The results show that there is a split between professional groups, some pro-
fessionals only doing evaluation as experts, and not clinical follow-up or looking at
providing answers when a driving cessation decision has been administered. Physi-
cians (level 3 and 4 expertise) report that they only act as experts, informing the can-
tonal driving office. Physicians (level 1 expertise) report their frustration at not know-
ing what to offer their clients. Neuropsychologists also report being mostly experts in
assessments and supporting the diagnosis processes. Occupational therapists report
trying to develop interventions targeting either driving cessation support or driving
maintenance. Most respondents think that rehabilitation centres should offer some
type of fitness to drive training.

Figure 13: Rate of respondents providing compensation measures, and which kind of.

Occupational therapists also offer some mobility transition interventions, like becom-
ing more familiar with public transport use, to support driving cessation. Civil society
organisations like ATE or Rundum Mobile also propose informal courses to support
older adults’ mobility.

5.1.2.6  Summary of main results of the survey
e There is a diversity of practices, both in the use of assessment tools and procedures
in how to complete the fitness-to-drive evaluation. This diversity is between
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professionals, but also within the same profession. However, fitness-to-drive eval-
uations happen in all Swiss cantons.

e There are many experts involved in off-road fitness-to-drive assessments (physi-
cians, traffic psychologists, neuropsychologists), using diverse tools, procedures
and criteria. Few professionals (occupational therapists, driver instructors) propose
on-road assessments, and when they do, they rarely use standardised tools or pro-
cedures.

e Most respondents to the survey were involved in fitness-to-drive evaluation, but few
provided ideas or interventions for compensation measures.

e Most respondents are unclear as to their roles or the roles of the other professionals
involved. Clarifications are needed, as even knowledge about what fitness-to-drive
comprises or what procedures of decision-making mean is lacking.

¢ There seem to be various pathways to fitness-to-drive evaluation, depending on the
type of how people acquired cognitive impairments, including hospital-based (re-
habilitation centres or clinics), ambulatory (memory clinics, OT practices, physician
practices).

5.1.3 Focus groups on the state of practice in Switzerland

The survey was followed by focus groups to identify how people with cognitive impair-
ments are evaluated in Switzerland. It also allowed for identifying topics of tension
between participants.

5.1.3.1  Conducting the focus groups on the state of practice in Switzerland
The participants of the focus groups were recruited through the survey, asking the re-
spondents if they agreed to be contacted again for complementary questions.

The aim of doing focus groups was to explore specific topics that were either not suffi-
ciently clear in the survey responses or to better understand professionals’ clinical
practice and how they consider the impacts of cognitive impairments. Focus groups
also allow for highlighting tensions between participants as they express their view-
points and enable researchers to identify knots or disagreements in the field.

The same focus groups were conducted in French and in German and were held online
at participants’ request. No focus group was organised in Italian due to the low number
of participants, but two people joined the German focus groups. Four different types of
focus groups were organised as shown in Table 3.
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Description of each focus group conducted, participants, themes
explored, and questions asked

Name

Focus group A

Focus group B

Focus group C

Focus group D

Participants

Level 4 physician, traf-
fic psychologists, driv-
ing expert from Can-
tonal Driving Offices

Neuropsychologists

Occupational thera-
pists, driving instruc-
tors

Neuropsychologists,
level 1 physicians, oc-
cupational therapists,
neurologists

Theme

The place of cognitive
assessment in their
professional activities,
and the uses of on-
road evaluation

Decision process and
tool used in neuropsy-
chological evaluation
of fitness-to-drive

On-road evaluation for
people living with cog-
nitive impairments

Fitness-to-drive evalu-
ation of older adults

Question

1) How do you ascer-
tain cognitive prob-
lematics in your work?
2) How do you include
cognitive problems in
your decision process
regarding fitness-to-
drive

1) What is your deci-
sion process regard-
ing fitness-to-drive
evaluation?

2) How do you take
into account the rela-
tively low predictive
validity of neuropsy-
chological test regard-
ing fitness-to-drive?
1) How do you use
on-road evaluation
to evaluate fitness-
to-drive?

2) How are you com-
municating or give
feedbacks to physi-
cians?

1) How do you ap-
proach fitness-to-
drive decision re-
garding the older
adult’s population?
2) How do you con-
ceive interdisciplinary
collaboration with
other professionals
implicated in fitness-
to-drive evaluation
of older adults?

Table 3: Description of the focus groups conducted.

Two questions per focus group were devised to sustain the discussion. Follow-up ques-
tions or clarification questions were also proposed. The focus groups were recorded
and then transcribed. Transcriptions were analysed using a thematic analysis method
(Clarke & Braun, 2017).

5.1.3.2 Themes by focus group on the state of practice in Switzerland
First, results for each kind of focus group are presented. In each section, we present
the main themes and subthemes that were discussed during the focus groups.

Focus group A. This focus group investigated the place of cognitive impairment in
level four physicians and driving expert evaluation. In French, there were 3
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participants (2 physicians (level 4) and one driving expert); in German, 5 participants
(3 physicians (level 3 and 4) and 2 traffic psychologists).

The on-road control drive was a main topic of discussion in this group. The driving
experts mostly focus on road safety and respect for driving rules. They observe how
people under evaluation manage other road users, how they position the car on the
road, if they respect speed regulations, and safety distances. They usually increase the
difficulty during the evaluation to ensure that easier aspects are safe before going to
more difficult ones. The on-road control drive is used when the physician (level 4 ex-
pertise) is in doubt regarding fitness-to-drive. The on-road control drive highlights any
discrepancies between what is reported by people under evaluation and their actual
on-road behaviour. Both physicians and driving experts are aware of the stress of the
evaluation, and they report trying to put the person at ease before going on the road.
Driving experts only evaluate on-road behaviour, not the medical condition of the cli-
ent. Physicians (level 3 and 4) can use screening tests to probe clients’ cognitive func-
tioning, but they do not perform a full cognitive evaluation. An on-road control drive
is requested when there is doubt about fitness-to-drive. Identifying anosognosia is very
important, as clients who do not understand their limitations are the most at risk of an
accident. The participants of this focus group were used to working together, having
performed many control drives themselves. They reported that they strive to reach a
high level of agreement between them and stressed that multiple points of view were
important. They also reported that they complemented each other very well for this
specific task. Indeed, the physician can be more focused on medical aspects, whereas
the driving expert can focus more on driving safety and driving rules.

Physicians in this group said that they were not working at full capacity yet, meaning
that they can see more clients than they already do. Even though the number of older
adults is increasing, they can still manage more people with the existing structure.
However, it should be noted that there are only 12 physicians with level 4 expertise in
the French-speaking region, of which g are active in the field. In addition, this combi-
nation of a driving expert and a physician performing medical fitness-to-drive and con-
trol drives is an administrative request by the cantonal office and only answers in a
limited way the needs of the population with cognitive impairments. The population
seen by this combination of specialists include people who abuse drugs and alcohol or
have other conditions without cognitive impairments.

Focus group B. This focus group investigated the decision process regarding fitness-
to-drive from the neuropsychologists’ perspective. In French, 6 neuropsychologists
were working either in memory clinics or private practices; in German, 7 neuropsy-
chologists participated in the discussion.

The neuropsychologists reported that their evaluation of fitness-to-drive relies on
three main aspects: anamnestic information, medical history, and cognitive test re-
sults. Having a precise aetiology helps to decide, because it allows for better prediction
of the possible evolution of the impairment, especially in the case of dementia. The
clinical decision cannot rely on the results of cognitive tests alone, mostly due to the
low level of validity of cognitive tests regarding fitness-to-drive. Due to this low level of
validity, several neuropsychologists reported that on-road evaluation could be a
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valuable addition, especially when there are doubts regarding fitness-to-drive, and
when the results of the cognitive evaluation are unclear. However, neuropsychologists
feel that the on-road assessment should be standardised and professionals performing
it should be specifically trained. Otherwise, the validity of such an assessment would
be diminished. Some participants reported having sent clients for an on-road assess-
ment done by an occupational therapist and a driving instructor. They found this kind
of evaluation very helpful, as the occupational therapist could help translate the medi-
cal information into driving performance to be observed behind the wheel. The report-
ing on the on-road assessment is done by both professionals, thus increasing view-
points, and the participants reported appreciating the added structure and infor-
mation. In addition, the neuropsychologists working in memory clinics also noted that
the decision is easier to take if it is collegial with other health professionals. The deci-
sion is also more easily accepted by clients if it is a group decision.

Another aspect discussed during the focus group was the way neuropsychologists in-
teract with other care providers regarding fitness-to-drive. Although neuropsycholo-
gists reported wanting to send their clients to on-road assessments, the possibility of
doing so is limited in Switzerland. Often, they do not know where to refer for an on-
road-assessment, so they tend to contact any driving instructor (even without specific
training), and the driving instructors have no standardised way of communicating the
results of the evaluation or discussing it with the neuropsychologists. Most of the neu-
ropsychologists work in a clinical setting and have a tendency, as do the physicians
working in clinical settings, of not reporting their clients to the administrative cantonal
office. This is seen as a last resort, only when they are convinced their client would not
comply with the decision to stop driving.

Many neuropsychologists reported not feeling comfortable with the fitness-to-drive
decision. First, as discussed before, the lack of validity of cognitive tests regarding fit-
ness-to-drive does not allow for a firm decision based solely on them. Secondly, the
decision about fitness-to-drive can have an important detrimental impact on the pa-
tient and can negatively impact the relationship between the neuropsychologist and
the client, which can, in turn, negatively impact the working alliance and the healthcare
of the patient. The detrimental impact of ceasing to drive is an important factor for
many neuropsychologists.

Focus group C. This focus group investigated on-road fitness-to-drive assessment
for people living with cognitive impairments. Occupational therapists and driving in-
structors were invited. In French, 4 driving instructors and 2 occupational therapists
participated; in German, there were 5 occupational therapists and 4 driving instruc-
tors.

The driving instructors reported evaluating four main aspects of driving: maintaining
the position of the car on the road, observation and anticipation (attention), how other
road users are managed and driving fluidity. The same error can be assessed differ-
ently, based on the driver’s reaction. If the driver understands the error, and it did not
put anyone at risk, then the error could be less important compared to a similar error
when the driver does not acknowledge the mistake. One of the main limitations re-
ported regarding on-road evaluation done by driving instructors alone is that they are
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not standardised and have no specific criteria for on-road performance. This limits the
validity of the evaluation. In addition, driving instructors are not trained regarding
health issues and their impact on driving performance. This also limits the feedback
that a driving instructor can give to a physician or other health care professional. The
participants reflected that many older drivers did not have any retraining for driving
since they had obtained their license. Thus, it has to be taken into account that their
knowledge of driving rules might be outdated.

The occupational therapists who do on-road evaluation usually use the P-Drive tool.
This allows for better objectivity regarding issues about fitness-to-drive, without rely-
ing only on feelings and observations. The P-Drive has been used in a former study in
the French-speaking part of Switzerland (Vaucher et al., 2015) and has been translated
into German in a master’s thesis (Ziswiler et al., under review). However, none of the
occupational therapists from the German-speaking part of Switzerland were trained
with this tool and thus have no experience with standardised on-road assessment. This
shows a discrepancy in the role of occupational therapists between the French and Ger-
man-speaking parts of Switzerland. Most of the occupational therapists from the Ger-
man-speaking part are employed in rehabilitation centres, and some reported that they
were not feeling adequately trained to do on-road evaluation.

Occupational therapists reported that one of their main limitations in doing on-road
assessments alone was safety reasons. Occupational therapists are not trained like
driving instructors to ensure road safety during the on-road assessment. Doing an on-
road assessment together with a driving instructor allows for road safety. In addition,
having two evaluators instead of one increases the viewpoints, allowing both profes-
sionals to discuss their observations, which leads to a decision grounded in facts. Train-
ing occupational therapists and driving instructors together would allow for better syn-
ergies between professions, which have very different cultures and work habits. Occu-
pational therapists can also better interface with neuropsychologists and physicians,
due to their knowledge of cognitive functioning and health background, whereas driver
instructors are well-suited to evaluate driving safety. For example, the occupational
therapists reported “translating” the cognitive function deficits identified by the neu-
ropsychologists into a driving performance observable on the road by driving instruc-
tors, thus enabling the preparation of the on-road assessment by indicating to the driv-
ing instructor the types of driving difficulties to plan in the route. They could also in-
dicate the difficulties that were expected to be encountered on the road.

It has been reported that on-road assessment should follow certain rules to be consid-
ered “standardised”. The driving difficulty should increase gradually during the drive,
thus allowing better road safety. Driving should not be limited to a specific area or a
specific type of roads (urban, rural, highway, etc.), because even though some drivers
say they do not drive on specific roads, one never knows what they do or will do in the
future. Fitness-to-drive should be safe on every road. Similarly, on-road driving assess-
ments should be done using the driving instructor’s car with double pedals. This aspect
is a point of debate between occupational therapists and some driving instructors, who
point out that older adults are unfamiliar with the driving instructor’s car, which in-
creases the stress of being evaluated. Not all driving instructors agreed on this point.
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Occupational therapists reported that driving retraining was usually part of a more
general rehabilitation. They also reported that driving retraining was most useful for
patients with acquired cognitive impairments (strokes, TBI, etc.) compared to patients
with dementia, due to the neurodegenerative aspect of these diseases. Since the health
condition of people with dementia is bound to deteriorate, supporting mobility transi-
tion to driving cessation is more indicated.

Focus group D. This focus group investigated mandatory fitness-to-drive evaluation
of older adults above 75 years and included participants from multiple professions. In
French, 3 neuropsychologists, 2 physicians (level 4 and 1), a neurologist from a
memory clinic, and an occupational therapist participated; in German, 4 physicians
(level 1), a traffic psychologist, a driving instructor, a neuropsychologist, and an occu-
pational therapist participated.

The first point of tension discussed among the participants related to their professional
role as health practitioners. It clashed with the perceived role of experts, which they
felt the driving law expected of them. They recognise that the fitness-to-drive decision
they are taking has an important impact on their clients’ lives and possibilities to par-
ticipate in society. They reported that their clients are often more worried about the
fitness-to-drive evaluation process than actual diagnoses. Giving a negative decision
regarding fitness-to-drive can endanger the therapeutic alliance between physicians
and clients. Thus, physicians sometimes send their clients to a memory clinic, so that
the decision of driving cessation comes from the clinic and not themselves. It is im-
portant to distinguish between the physician’s role as a driving assessor and as a
healthcare provider, as these responsibilities can sometimes conflict. To address this
tension, it has been suggested that family physicians refer patients to colleagues or
other health professionals who specialise in fitness-to-drive evaluations. Alternatively,
establishing dedicated structures or services specifically for assessing the driving fit-
ness of older adults and individuals with cognitive impairments could offer a more sys-
tematic solution.

Physicians emphasise the importance of establishing a clear diagnosis to facilitate in-
formed decision-making. For instance, when a client is diagnosed with dementia but
retains the ability to drive, supporting driving cessation and mobility transition may be
offered. This approach is generally more acceptable than abrupt decisions, leading to
less severe impacts on daily living. In the context of fitness-to-drive evaluations for
people aged 75 and older, it is advisable to incorporate this assessment into a broader
evaluation. This method tends to be more positively received.

Physicians also reported doing mostly screening for cognitive functioning. In case of
doubts, they tend to send their clients to a memory clinic. They also reported that on-
road evaluation could give important information, especially when fitness-to-drive is
in doubt but not completely ruled out. The primary reason given for not referring cli-
ents to an on-road evaluation is the lack of professionals in Switzerland who are spe-
cifically trained to conduct such assessments in a standardised manner. While some
driving instructors and occupational therapists have received joint training in the
French-speaking region, such training opportunities are virtually absent in the Ger-
man-speaking part of the country.
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Several participants reported that transferring information was difficult between pro-
fessionals, especially between driving instructors and other health practitioners. This
is due to a lack of common ground regarding terms and vocabulary; misunderstand-
ings of how each other’s profession operates, and a lack of legal ground to exchange
information. Joined training could help in this regard and foster better collaboration
between professions.

Many participants agreed that there should be more information campaigns targeting
the public regarding fitness-to-drive after 75 years old. This information campaign
could also include information regarding mobility transition interventions aimed at
older drivers. This would ease the mobility transition of older adults, as they can better
prepare to cease driving. Family physicians can also be a vector to inform patients
about this problem and give possible solutions.

5.1.3.3 Transversal themes found in all focus groups on the state of practice in Swit-
zerland

Funding was discussed in all focus groups, reporting that it was unclear how fitness-
to-drive evaluation processes should be financed, involving health professionals who
are used to working under the health insurance laws and driving instructors who are
in the private sector. Ideas about creating a fixed price package that could be covered
by the health insurance were discussed. However, this discussion is related to whether
our society considers driving as an individual choice or as a public health issue due to
the impact that driving cessation can have on people’s autonomy and health, and thus
on healthcare costs.

In many focus groups, participants reported that driving instructors were not suited to
evaluate fitness-to-drive, referring to the sense of long-term and stable ability to drive
a car. They are recognised as being the driving experts here and now, going on the road,
and thus able to evaluate driving in the moment. This discussion showed how partici-
pants were unclear in the definitions of driving ability versus competence. It should be
noted that the translation in English of the traffic law doesn’t help this confusion, as
there is a mix of terms and definitions. This discussion also highlights the difficulty of
letting driving instructors evaluate on-road driving alone for people with cognitive im-
pairments.

5.1.34 Summary of the main results from the focus groups on the state of practice
in Switzerland
o Differentiation between the roles of an expert and a healthcare provider creates
emotional tensions for many participants.

e On-road driving is closer to real-life driving performance and is recognised as the
most appropriate assessment when cognitive impairment is established or sus-
pected. Off-road tests have low predictability for road safety. However, they can de-
scribe specific limitations of cognitive functions. On-road assessments need to be
standardised to offer a valid complementary option to the cognitive assessment
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done by neuropsychologists. There is a lack of trained professionals to implement
the standardised on-road assessment throughout Switzerland.

e Itis important to identify anosognosia as this qualifies as a “red flag” for safe driv-
ing.

e Multiplying viewpoints during the fitness-to-drive evaluation process lowers the
evaluation error, ensures fairer decisions, and shares the weight of responsibility of
each professional involved, although the physician still must bear the legal respon-
sibility. Many participants reported enjoying interdisciplinary approaches when
available. Communication between professional groups is poor and lacks proper vo-
cabulary and understanding. Joint training can improve interprofessional collabo-
ration.

e Driving retraining and mobility transitions leading to driving cessation would ease
the burden of screening the older adult population and support road safety.

5.1.4 Discussion on the state of practice in Switzerland

In Switzerland, there is a significant variation in practice in the use of assessment tools
and procedures between and across professions. There are multiple pathways to fit-
ness-to-drive evaluation, depending on where the cognitive impairment was first sus-
pected or diagnosed (hospital, clinic, private practice). Although fitness-to-drive eval-
uations occur in all Swiss cantons, there is no unified approach.

Standardised on-road assessments are seen as the method with the highest predictive
accuracy when cognitive impairment is suspected or confirmed. Off-road tests have a
low predictability for road safety, but they help identify specific cognitive deficits, es-
pecially anosognosia, which is a “red flag”. There is a lack of trained professionals to
carry out standardised on-road assessments.

There are tensions in the system, like the differentiation of the roles of experts and
healthcare providers, which creates emotional and ethical tensions for professionals.
Despite interdisciplinary involvement in the process, the legal responsibility of the de-
cision remains with the physician. To lower the burden of responsibility, there is a need
to multiply the professionals’ viewpoints. It also improves accuracy and fairness in
evaluations. Interdisciplinary work is appreciated but hampered by poor communica-
tion, a lack of shared vocabulary, unclear roles, and a lack of a legal foundation to ex-
change information. Joined training would improve interprofessional collaboration.

Few professionals are involved in prevention or follow-up compensation measures, as
Switzerland has been focusing on the evaluation of fitness-to-drive. Driving retraining
programs could support people with acquired brain injury to come back to driving.
Mobility transition programs could support people in anticipating changes in their mo-
bility patterns. Driving cessation programs could lower the impacts of having to stop
driving and prepare the population for mobility transitions.
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5.2 Compensation measures available in Switzerland and
abroad

The focus has mainly been on the assessment of fitness-to-drive. However, in many
instances, compensation might be available. Rehabilitation clinics, like the Rehab Ba-
sel or Lavigny centre, and senior associations have been developing interventions and
programmes targeting people with cognitive impairments or older adults. Due to the
cantonal organisation of Switzerland, local initiatives might not be easily identified.
Many stakeholders, like the Touring Club Suisse (TCS) or the Association for Transport
and Environment (ATE), have developed services. There are two types of compensa-
tion, which either focus on supporting drivers to continue driving or to cease driving.
Driving cessation programmes include interventions focusing on transportation issues
and change of mobility behaviours (Gustafsson et al., 2012).

We conducted one systematic and one scoping literature review on compensation pro-
grammes and interventions worldwide, one directed towards supporting driving ces-
sation, the other towards maintenance or retraining of driving.

5.2.1 Systematic review on driving cessation

This systematic review was performed separately by an international group of re-
searchers who agreed to share their results to be included in this report. The principal
investigator of this project participated in the systematic review. The full article is pre-
sented in Appendix G.

5.2.1.1 Results of the systematic review on driving cessation

The results presented here are an excerpt of those included in the full article.

With a systematic search of nine databases, 8,686 records were retrieved after dupli-
cates were removed. After screening the abstracts, 219 full-text papers were reviewed,
with 12 included in this review. We found only three intervention studies that met the
inclusion criteria of using a controlled design to examine the outcomes; the same stud-
ies were identified in a systematic review by Rapoport and colleagues in 2017. In addi-
tion to the papers identified as either intervention (n=3) or strategy papers (n=9), sev-
eral papers were identified that outlined structured driving cessation programs. These
additional papers provided overviews and information that were neither an interven-
tion study nor strategies identified based on research evidence but are a copulation of
best evidence in terms of Program Toolkits (n=7). Program toolkits are strategies put
together in one package or website, in which the whole or individual parts can be used,
but have not been evaluated for effectiveness as a whole.

Driving Retirement Programs. Figure 2 summarises the driving retirement pro-
grams developed to assist with driving retirement and widely available for use (n=7).
Two of the programs (Liddle et al., 2014; Stern et al., 2008) completed at least one
research outcome study that is included in the systematic review. Three programs were
developed with support from the National Highway Traffic Safety Administration
(Dickerson, 2021; National Highway Traffic Safety Administration, 2009; Pomidor,
2019), and two are Canadian online educational and web-based programs that are of-
ten referred to as “toolkits” (Jouk & Tuokko, 2017; Stasiulis et al., 2023).
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Figure 14: Screenshot of the table listing the driving retirement programs.

Many of these programs, if not all of them, are available in North America (Canada and
USA), with some inspiration and mix from Australia. None applies to Europe or Swit-
zerland.

Four of the seven current and available programs/toolkits were developed specifically
for older adult drivers with dementia. As one of the most common diagnoses of older
adults, it is also the most challenging in terms of driving decisions. While drivers with
early dementia or mild cognitive impairment may be able to make appropriate driving
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decisions and judgments necessary to navigate to familiar places, as the disease pro-
gresses, the older adult driver loses their higher-level cognitive abilities over time (Carr
et al., 2019).

Strategies for Driving Cessation (See Appendix G)

Reluctance/avoidance. Our findings highlight that there is often a reluctance
and avoidance among healthcare professionals, physicians/primary care provid-
ers, and family members in broaching the subject of driving cessation (Friedland
& Rudman, 2009; Stasiulis et al., 2020).

Multiple stakeholder involvement. The burden of managing driver cessation
often falls on the older driver’s family. It is primarily family members who have
the final responsibility in ensuring the driver adheres to the advice to actually stop
driving, provide alternative transportation for the retired driver, and deal with the
emotional impact of driving cessation on the driver and themselves (Jouk &
Tuokko, 2017; Perkinson et al., 2005). In this review, eight of the nine papers rec-
ommended that planning for and managing driving cessation requires the involve-
ment of multiple stakeholders at the time the decision is made that an older driver
should no longer be driving, as well as in the period that follows (Bryanton &
Weeks, 2014; Byszewski et al., 2010, 2013; Friedland & Rudman, 2009; Jouk &
Tuokko, 2017; Perkinson et al., 2005; Sinnott et al., 2019; Stasiulis et al., 2020).

Taking a proactive approach. Driving cessation decisions often tend to be ab-
rupt, reactive, and forced decisions due to a situation that has escalated to a “cri-
sis” point (Friedland & Rudman, 2009; Stasiulis et al., 2020). There is dissatisfac-
tion with this reactive approach and abrupt notice among all stakeholders, partic-
ularly among the older adult drivers who are subjected to the cessation order. Be-
cause this reactive approach can be very damaging to the patient—physician rela-
tionship, it should be avoided (Byszewski et al., 2010, 2013; Friedland & Rudman,
2009; Sinnott et al., 2019). The general reluctance and avoidance to initiate and
engage in proactively addressing driving cessation is a factor contributing to this
unsatisfactory reactive approach (Stasiulis et al., 2020).

A proactive approach with early engagement and planning for driving cessation is
consistently recommended across the studies. In addition, it was highlighted that
healthcare professionals, rather than families, should initiate the conversation
about driving and driving cessation (Byszewski et al., 2013; Stasiulis et al., 2020).

The provision of education to the older driver and family members regarding the
likely progression of a medical condition and how it may affect their ability to drive
in the future can also serve as a catalyst or a “warning shot” for driving reduction
and eventual cessation (Jouk & Tuokko, 2017; Sinnott et al., 2019). Providing this
type of early education and advanced planning may enable the older driver and
their family to prepare for future driving cessation, thereby enabling a phased
transition through gradual reduction of driving, and consideration of possible al-
ternative transportation options in advance of driving cessation (Byszewski et al.,
2013; Friedland & Rudman, 2009; Perkinson et al., 2005; Sinnott et al., 2019;
Stasiulis et al., 2020).
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¢ Refocus the process. A shift away from the predominant focus on assessment
of fitness to drive is recommended in order to facilitate an approach that encom-
passes a more proactive engagement in collaborative planning for future driving
changes (Byszewski et al., 2013). While healthcare professionals have a responsi-
bility to assess medical fitness to drive, they should also engage in a forward plan-
ning approach with older adult drivers to plan for eventual driving cessation and
avoid the sudden shock of abrupt cessation notice (Friedland & Rudman, 2009).

It is recommended that this early and ongoing discussion of driving is conducted
by the driver’s regular primary care provider or healthcare professional who has
ongoing contact with the older driver (Sinnott et al., 2019; Stasiulis et al., 2020).

¢ Collaborative approach to enable “ownership” of the decision. Embed-
ding a collaborative partnership approach when addressing transportation needs
and planning for future transportation transitions is emphasised across most pa-
pers. Healthcare professionals should employ an educational approach focused on
encouraging older adult drivers to consider the possible impact of future driving
cessation on their lives and engage with the older driver in planning ahead and
preparing for future transportation (Bryanton & Weeks, 2014; Byszewski et al.,
2013; Stasiulis et al., 2020). A collaborative approach involving the healthcare
professional, the older adult driver, and the family/caregiver (if appropriate) is
recommended, with the healthcare professional actively assisting the older adult
(and family) to develop self-awareness of changes and signs indicative of the need
for driving retirement (Bryanton & Weeks, 2014).

¢ Engage in planning alternative transportation. While some physicians re-
ported that they did not consider engagement in future mobility transition and
transportation planning with older adult drivers as part of their scope of practice,
older adult drivers do expect input from healthcare professionals in the transition
to driving cessation (Friedland & Rudman, 2009). Because there are many nega-
tive emotional, psychological, and social consequences associated with driving
cessation, such as increasing loneliness and dependency on others (Bryanton &
Weeks, 2014; Sinnott et al., 2019; Stasiulis et al., 2020), older drivers need to be
psychologically and emotionally prepared for driving cessation and its impact on
their current lifestyle (Bryanton & Weeks, 2014).

5.2.1.2 Discussion of the systematic review on driving cessation

The strategies for addressing transportation issues among older drivers highlight the
priorities that all healthcare providers can enact. These priorities include encouraging
early discussion and assisting older adult drivers in planning for driver retirement as
a long-term goal for a transitional process rather than a time of medical crisis. Another
clear theme that emerged is that healthcare providers of older adults need to change
from the predominant focus on assessment of fitness to drive to a more collaborative
planning for the transition from driving and assist in how best to manage their out-of-
home mobility needs.
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As driving and community mobility are well within the occupational therapy scope of
practice, occupational therapy practitioners are well-positioned to address this issue
(World Federation of Occupational Therapists, 2019). Occupational therapists have
the skills, knowledge, and clinical judgment to support older adults in this transition
process (American Occupational Therapy Association [AOTA], 2020). For some older
adult drivers, this may include continued driving with or without restrictions while
“trying out” other methods of community mobility such as ridesharing or e-hailing.
Regardless, the focus should be on health promotion and prevention, that is, highlight-
ing the need to discuss and develop transportation plans early on, especially if the in-
dividual is diagnosed with a chronic and/or progressive medical condition, such as de-
mentia. Certainly, many strategies outlined in this review empower healthcare profes-
sionals, including occupational therapists, to enact such conversations early and focus
the conversation on maintaining mobility rather than driving as the only option.

5.2.1.3 Conclusion of the systematic review on driving cessation

The International Classification of Functioning (ICF) (World Health Organisation,
2001) emphasises the importance of including transportation within healthcare provi-
sion to facilitate participation in community, social, and civic life. While the focus of
this current review was on older adult drivers and how to prepare for future transpor-
tation needs, these findings are also applicable to people with congenital or acquired
disabilities across the lifespan who need assistance with transportation planning as
they age and/or acquire a condition that precludes driving. Transportation planning is
needed for all persons, especially in a time with global efforts to decrease fossil fuels,
evolving technological changes, and changing ways of delivering products or services
while trying hard to maintain social connections and engagement.

There is a need to develop a driving cessation program that fits the context of Switzer-
land and Europe, is culturally safe and is inspired by available evidence. Addressing
the specific needs of people living with dementia is also a priority.

5.2.2 Scoping review on driving maintenance

Cognitive impairments are the main reason why doctors recommend stopping driving.
Although this results in a heightened level of security on the road, this can have a det-
rimental impact on the social and economic environment of people who are not legally
able to drive anymore. Thus, ways to maintain or enhance the driving abilities of people
with cognitive impairment are important to limit the possible detrimental impact of
losing one’s driving license. This scoping review aims to explore the strategies, inter-
ventions and programs aimed at maintaining or enhancing driving abilities in people
with cognitive impairments.

5.2.2.1  Methods of the scoping review on driving maintenance
The research question is: “What are the strategies, interventions and programs that
maintain or enhance the driving abilities of people with cognitive impairments?”.

Population. The target population of this scoping review is people with cognitive im-
pairments. Cognitive impairment refers to the loss or deterioration of any kind of
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cognitive function. In our case, the reasons for the cognitive impairments are not im-
portant per se if the cognitive impairments are evidenced.

Search terms. The search equation included two main domains, named “driving abil-
ity” and “cognitive impairment”, for which we gathered several alternative terms that
we included in the equation. Table 4 shows the list of terms used in our search.

Synonyms used in the search equations
Driving ability Cognitive impairment Term to exclude

Automobile driving Coenition disord
Driving abilities ognruon Cusorder

Cognitive deficit

Driving skill Coenitive dvsfuncti
Fitness-to-drive ogn} }ve ) yS u'nc on
Driving license Cognitive impairment
Drivi i Alzheimer disease Driving under the
r%v?ng practice nesia influence

Driving error )

. . Motor disorder
Driving crash .

.. Neurodegenerative
Driving performance .

disease

Driving safety
Accidents, traffic

Table 4: Synonyms used in the search equation of the review on driving maintenance

Search and Database. The search was carried out on the following databases: Pub-
Med, CINAHL, Embase, Sociological Abstracts, PsycINFO, Web of Science and ERIC.
The search was restricted from January 1, 1990, to June 15, 2023. We included material
written in English, French and German. We excluded conference abstracts, opinion
pieces, editorials and letters. Google Scholar was used to search grey literature. Equa-
tions used can be found in Appendix H.

Selection criteria. Quantitative empirical studies (case study, cohort study, case-
control, RCT, cross-sectional studies), qualitative studies and reviews identifying, ex-
ploring or assessing a strategy/intervention/program to maintain/enhance driving for
people with any cognitive impairment were included. We excluded studies that evalu-
ated drugs or alcohol consumption on fitness-to-drive.

Data extraction. First, screening of the title and abstract was done independently on
all studies by two reviewers. All studies that both reviewers agree on their inclusion (or
exclusion) were transferred to the second stage (or excluded). In case of conflict be-
tween reviewers, the study was included in the second stage for further inquiry. The
second stage consisted of full-text reading of each study included up to this point. Two
reviewers evaluated each study for inclusion against our inclusion and exclusion crite-
ria. In case of agreement, the study was included (if positive) or excluded (if negative).
In case of conflict, a third reviewer determined whether the study was included or not,
based on arguments from the other two reviewers after reading the full text. All in-
cluded studies at this point have gone through data extraction. A Prisma flow chart of
the study inclusion process can be found in Appendix H.
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5.2.2.2 Results of the scoping review on driving maintenance

The database search identified 3667 articles. After screening and full-text review, 36
articles were included in the final selection. A table of included articles can be found in
Appendix H. Most of the included studies were from the US (N=17), then many (N=9)
were from European countries (Belgium: 3; Sweden: 2; Spain: 1; Netherlands: 1; Por-
tugal: 1; Germany: 1), Japan (N=4), Canada (N=3) Australia (N=2), and China (N=1).

This scoping review included 5 systematic reviews (Devos et al, 2015; Golisz, 2014;
Spargo et al, 2021; Classen et al, 2014, Sangrar et al, 2019), 3 narrative reviews (Schul-
theis & Whipple, 2014; Eberhardt et al, 2016; Brouwer & Withaar, 1997) and 1 scoping
review (Sasaki et al, 2022). To limit the impact of double citation, it will be explicitly
mentioned when a systematic review included studies which were also included in this
scoping review. The other included articles consisted of 11 randomized control trials
(Ishii et al, 2021; Shimada et al, 2019; Edwards et al, 2009a; Marmeleira et al, 2009;
Akinwuntan et al, 2005; Akinwuntan et al, 2010; Devos et al, 2009; Ettenhofer et la.
2019; Mazer et al, 2015; Pope et al, 2018; Ott et al, 2021), 6 cohort studies (Kumar et
al, 1991; Freund & Ptrakos, 2008; Ross et al, 2018; Klonoff et al, 2010; Teasdale et al.
2016; Ott et al, 2017), 5 non-randomized experimental studies (Soderstrom et al, 2006;
Cassavaugh & Kramer, 2009; Edwards et al, 2009b; Cheng et al, 2023; Devos et al,
2016), 3 cross-sectional studies (Lundqvist & Alinder, 2007; Nakagawa & Park, 2014;
Schulz et al, 2020), and 2 retrospective/re-analysis studies (Leon-Carrion et al, 2005;
Ball et al, 2007).

The included articles relied on three main outcomes, or a mix of them: Cognitive eval-
uation, evaluation in a simulator, and on-road evaluation. Since we will present the
results by outcome, some articles that used a mix of these three outcomes will be dis-
cussed several times. Systematic, scoping and narrative reviews will be presented at
the end of this section.

Impact of cognitive training interventions.

Randomised controlled trials (RCTs):

e Akinwuntan et al. (2005, 2010) conducted an RCT comparing pen-and-paper cog-
nitive training and driving simulator lessons among stroke survivors. Both groups
showed improvements in speed of processing and visual attention, but no signifi-
cant differences were found between the two interventions.

e Marmeleira et al. (2009) evaluated a training intervention combining cognitive ex-
ercises (targeting working memory, speed of processing, and response inhibition)
with physical activity. Participants in the intervention group demonstrated signifi-
cant cognitive and physical improvements compared to controls, which persisted at
a 12-week follow-up.

e Ball et al. (2007) reported improvements in UFOV scores and simulator-based sign
recognition performance following a computer-based speed-of-processing training.
However, the study lacked a proper control group, and the authors were affiliated
with the company behind UFOV, raising concerns about potential bias.

Non-randomised or quasi-experimental studies:

e Edwards et al. (2009b) compared high-risk older drivers who received computer-
based speed-of-processing training with an active control group and a separate low-
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risk group. The training group experienced less decline than the active controls and
performed similarly to low-risk participants.

o Ettenhofer et al. (2019) found in a small pilot study no significant difference in cog-
nitive functions between older adults who underwent cognitive training and those
in the control group. The limited sample size constrained generalisability.

Cohort and observational studies:

e Kumar et al. (1991) reported high rates of driving clearance following a multi-com-
ponent program (classroom lessons, simulator, and on-road training). However,
the small sample size limited the strength of the conclusions.

e Soderstrom et al. (2006) found no correlation between neuropsychological and on-
road evaluations in stroke survivors. Nevertheless, a high proportion of participants
were cleared to drive after a comprehensive retraining program, including class-
room and on-road components.

o Klonoff et al. (2010) found that better performance on cognitive retraining tasks
and a stronger working alliance with healthcare professionals were both associated
with a higher likelihood of being cleared to drive in a neurorehabilitation setting.

e Lundgqvist and Alinder (2007) observed that patients with traumatic brain injury
(TBI) who failed on-road evaluations tended to overestimate their driving abilities.
No significant differences were found in cognitive test scores between those who
passed and those who failed.

e Mazer et al. (2015) found no significant effects of simulator-based training on cog-
nitive functions in older adults with cognitive impairment. However, individuals
with mild cognitive impairment were more likely to be cleared for driving compared
to those with more severe impairments.

e Schulz et al. (2020) highlighted that older adults often misinterpret road signs, es-
pecially newer ones, suggesting that road sign education might improve behind-the-
wheel behaviour.

e In another study (authors unspecified), a training intervention combining simula-
tor-based and on-road lessons in older adults with mild cognitive impairment
showed no improvements in cognitive function compared to an active control
group.

Overall, findings across studies are mixed. Some support the role of cognitive training
or combined interventions in improving cognitive and driving-related outcomes, while
others report limited or no effects. Key challenges include small sample sizes, lack of
standardised controls, and methodological variability. Interventions involving multi-
disciplinary collaboration and real-world driving practice (e.g., simulator plus on-road
training) appear promising, especially when tailored to specific populations such as
stroke survivors or older adults with mild cognitive impairment.

Impact of simulator-based driving interventions.

Four studies in this review examined the impact of interventions on driving perfor-
mance using driving simulators. All of them were pilot studies with limited sample
sizes and lacked robust control conditions, which limits the strength and generalisabil-
ity of their findings.

e Cassavaugh and Kramer (2009) conducted a pilot study with older adults without
cognitive impairments and reported that computer-based cognitive training had a
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positive effect on simulator driving performance. However, the study lacked a con-
trol group and had a small sample size, restricting the validity of its conclusions.

e Devos et al. (2016) developed a simulator-based intervention for older adults with
Parkinson’s disease. The study found no significant effect of the intervention in pre-
post comparisons on simulator-based driving outcomes. The absence of a control
group and the small sample also limit interpretation.

o Ettenhofer et al. (2019) evaluated adults with traumatic brain injury (TBI) and a
control group, comparing driving performance before and after a simulator-based
intervention. The study found no significant differences in simulator performance
between groups or across time points.

o Pope et al. (2018) used a cognitive training intervention to examine its effect on
driving simulator performance but found no difference in driving ability before and
after the training.

All four studies investigating the effect of training interventions on simulator-based
driving performance reported no significant impact. However, these results should be
interpreted with caution due to consistent methodological limitations across studies,
including small sample sizes, lack of randomisation, and reliance on simple pre-post
comparisons. It remains unclear whether the lack of observed effects reflects the inef-
fectiveness of the interventions or insufficient statistical power. Further research with
larger, controlled trials is needed to draw more definitive conclusions.

Impact of interventions on on-road fitness-to-drive evaluation.

Eight studies included in this review assessed the impact of various interventions on

on-road fitness-to-drive performance among individuals with cognitive or neurological

impairments. While many studies reported encouraging trends, most were limited by
small sample sizes and/or lack of control groups. The results are presented by type of
population and studies.

Stroke survivors:

e Akinwuntan et al. (2005) compared a simulator-based training and a pen-and-pa-
per cognitive training among stroke survivors. Both groups showed improved on-
road performance, but no significant differences were found between the interven-
tions. The lack of a control group limits causal interpretation, as improvements may
be attributed to natural post-stroke recovery.

e Devosetal. (2009) conducted a six-month follow-up with the same participants and
found that both groups continued to improve. Interestingly, participants in the sim-
ulator-based training showed greater long-term improvement than those in the
pen-and-paper group.

e Soderstrom et al. (2006) evaluated stroke survivors after a multi-component driv-
ing retraining intervention, including classroom instruction and on-road lessons. A
high proportion of participants were cleared to drive following the intervention, alt-
hough the study's small sample size limits generalizability.

Parkinson’s disease:

e Devos et al. (2015, 2016) applied a simulator-based training to older adults with
Parkinson’s disease. No significant improvement in on-road performance was ob-
served. As a pilot study, the results are constrained by a small sample and raise
questions about the general effectiveness of simulator-based interventions in this
population.
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Mild cognitive impairment (MCI):

e Chenget al. (2023) piloted an intervention involving closed-circuit on-road training
with older adults with MCI and healthy controls. While participants with MCI made
more driving errors initially, they also showed greater improvements post-interven-
tion, suggesting potential for targeted support. However, small sample size limits
the scope of these findings.

e Shimada et al. (2019) evaluated a multi-component intervention combining class-
room lessons, simulator sessions, and on-road training for older adults with MCI.
The intervention group outperformed controls on on-road evaluations. A follow-up
study by Ishii et al. (2021) found that the benefits diminished six months later, sug-
gesting a waning effect over time.

e Mazer et al. (2015) found no significant difference in on-road performance between
an MCI group receiving simulator-based training and an active control group. How-
ever, participants with higher cognitive functioning were more likely to pass on-
road evaluations, highlighting the influence of baseline cognitive status.

Traumatic brain injury (TBI):

e Ross et al. (2018) demonstrated that individualised on-road training tailored to pa-
tients' specific deficits improved driving performance in people with TBI. Personal-
ised feedback and targeted instruction appeared effective in addressing on-road
weaknesses.

Overall, most studies suggest that interventions combining simulator-based training,
classroom instruction, and on-road practice may support driving performance in indi-
viduals with cognitive impairments, including those with stroke, MCI, Parkinson’s dis-
ease, and TBI. Particularly promising are tailored interventions addressing indi-
vidual driving challenges (e.g., Ross et al., 2018) and multi-modal approaches
blending different training formats (e.g., Shimada et al., 2019). However, the current
body of evidence is limited by small sample sizes, lack of proper control groups, and
variability in intervention content and outcome measures.

Further rigorous, large-scale, and controlled studies are needed to confirm these find-
ings and to determine which components of interventions are most effective for im-
proving fitness-to-drive in cognitively vulnerable populations.

Impact of interventions on indirect indices of driving proficiency.

Several studies included in this review examined the effects of various interventions on

indirect measures of driving proficiency, such as driving cessation, error rates, self-

regulation, compliance, and behavioural adaptation. While many results appear prom-
ising, most studies were pilot in nature and limited by small sample sizes. These are
presented by the types of outcomes.

Long-term driving outcomes:

e Edwards et al. (2009a), using the same participant sample as Edwards et al.
(2009b), found that older adults who completed a paper-and-pencil speed-of-pro-
cessing intervention were significantly less likely to stop driving over a 3-year fol-
low-up compared to those in a control group. As driving cessation often results from
self-regulation, this suggests a positive impact of the intervention on perceived or
actual driving competence.
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Driving behaviour and error reduction:

e Teasdale et al. (2016) reported a reduction in the number of driving errors following
a simulator-based training in a pilot study. However, the beneficial effects appeared
to diminish over time, suggesting a need for booster sessions or follow-up strategies.

e Freund and Petrakos (2008) examined the impact of driving restrictions on older
adults but found no significant effect on driving error rates. Due to the small sample
and low prevalence of restriction enforcement, the authors cautioned against over-
interpreting the results.

Personalised feedback and cognitive status:

e Oftt et al. (2017) demonstrated that personalised video-based feedback on actual
driving behaviour helped reduce unsafe driving practices in older adults. The bene-
fits persisted beyond the intervention period.

o A follow-up study by Ott et al. (2021), which included an active control group, con-
firmed these findings. Interestingly, the effect was more pronounced among partic-
ipants with mild cognitive impairment (MCI) than those with more severe impair-
ments, highlighting the importance of tailoring interventions to cognitive capacity
and anticipating interventions as soon as diagnosis is given.

Cognitive and social modulators of driving performance:

o Nakagawa and Park (2014) explored the influence of passenger presence on driving
performance. Their results showed that driving with another person had a positive
impact on individuals with MCI but not on those with more severe cognitive deficits.

e Klonoff et al. (2010) found that a stronger clinical alliance between patients and
healthcare professionals in a neurorehabilitation setting was associated with
greater compliance with rehabilitation protocols, which in turn improved driving-
related outcomes.

These studies suggest that interventions targeting indirect indicators of driving profi-
ciency, particularly personalised feedback and simulator-based training, may help
maintain or improve safe driving behaviours among older adults and those with mild
cognitive impairments. Moreover, factors such as cognitive status, social context (e.g.,
passenger presence), and therapeutic alliance appear to modulate the effectiveness of
such interventions.

However, most of the evidence derives from small-scale or pilot studies, limiting the
ability to draw firm conclusions. Larger, well-controlled studies are needed to clarify
the long-term effects and identify which intervention components are most effective
for specific populations.

Review articles on interventions to support driving among older adults.
Our search identified eight review articles that examined the impact of various inter-
ventions aimed at supporting older adults in maintaining safe driving abilities. These
reviews largely synthesised studies already presented in this report, and their conclu-
sions align with previously discussed findings. Collectively, they highlight several key
themes and areas for further research:

Importance of personalised feedback and individualised support. Several

reviews emphasised the value of personalised feedback for improving driving behav-
iour. This includes tailored information based on individuals' performance and
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cognitive profiles (Brouwer & Withaar, 1997; Sangrar et al., 2019). Interventions are
most effective when adapted to the individual’s learning potential and level of self-
awareness. Specifically, individuals with mild cognitive impairment and insight into
their limitations are more likely to benefit (Schultheis & Whipple, 2014).

Efficacy of multi-component interventions. Sasaki et al. (2022) reported that
the most beneficial interventions typically combine classroom-based education and
on-road driving practice, suggesting that multi-modal approaches are more effective
than single-method programs.

Public awareness and self-regulation. Eberhard et al. (2016) highlighted the role
of public education in promoting self-regulation among older drivers. As many older
adults are willing to adapt their driving habits if made aware of cognitive or functional
limitations, raising awareness is seen as a cost-effective strategy to enhance road
safety.

Speed-of-processing training. Golisz (2014) found moderate evidence supporting
the impact of speed-of-processing training on driving performance. However, many of
the underlying studies were pilot studies with small samples and lacked control groups,
which limits the strength of the conclusions.

The reviews reinforce that interventions to support older adults in continuing to drive
safely are promising but require tailoring to individual capacities, particularly to cog-
nitive function. Multi-component programs that combine education, practical train-
ing, and personalised feedback appear most effective. Nevertheless, significant gaps
remain in the evidence base, and further research is needed to determine the long-term
effectiveness and scalability of such interventions.

Classen et al. (2014) and Spargo et al. (2021) both emphasised the need for further
rigorous research using randomised controlled designs and larger samples to validate
and refine interventions designed to support older drivers.

5.2.2.3 Discussion of the scoping review on driving maintenance

The included studies show that, in specific circumstances, drivers with cognitive im-
pairments might be maintained longer behind the wheel when they follow specific
training. Most of the interventions that succeed in supporting fitness-to-drive are tai-
lored to each participant and their specific driving difficulties. In addition, the effect of
relevant interventions seems limited to people with low to mild cognitive impairments.

However, it is important to note that most of the studies presented above are pilot
studies, which suffer from a small sample size and often do not include a control group.
This precludes drawing firm conclusions on these studies. The small sample size prob-
lem is also exaggerated by the fact that driver samples are often loosely categorised and
thus might include drivers with a high level of heterogeneity between participants in
their impairments. For example, samples that are only categorised by the « mild cog-
nitive impairment » label can comprise a wide range of different cognitive
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impairments. It is then difficult to understand whether a specific kind of training is
useful for a specific kind of cognitive impairment, but not for others.

Furthermore, some studies are so very specific, considering only one specific pathology
or impairment, that no conclusion regarding the population may be taken. It provides
some very limited knowledge on one aspect, but generalisation is not possible and lim-
its what can be considered useful for developing compensation measures.

Another problem we found in the included studies is that many studies published com-
prised the same sample and methodology but were published in different articles. This
is a known problem of scientific writing called “salami slicing”, and it limits the useful-
ness of results. This runs the risk of over-representing some samples in this review,
due to the appearance of the same sample in different articles. Future research should
focus on a bigger sample size and should always include a control group. This should
allow for better research on which kind of training might be useful for fitness-to-drive
maintenance. There is also a need to do additional reviews of available results, focusing
on including multiple pathologies to see what is efficient for more diverse populations.

5.2.24 Conclusion of the scoping review on driving maintenance

As noted in the previous section, most of the included studies provide limited evidence
for the effectiveness of interventions in improving driving ability. This is largely due to
methodological shortcomings, such as small sample sizes and the absence of control
groups. In studies with more robust designs, observed positive effects are often modest
and tend to diminish over time. Notably, the most promising finding suggests that in-
dividualised feedback may be particularly effective for individuals with mild to moder-
ate cognitive impairments, offering the best potential to support continued driving.
Multi-modal and interdisciplinary interventions also seem to have potential.

5.3 Autonomous vehicles compensation

It is anticipated that autonomous or semi-autonomous vehicles will become more ac-
cessible in the coming years. These vehicles incorporate various technological systems
for perception, planning, and decision-making, creating the image of a car driving itself
safely through congested traffic (Schwarting et al., 2018). The Society of Automotive
Engineers (SAE) defines six levels of driving automation, from fully manual (level o)
to fully automated (level 5). The transition from level 2 to 3 marks the shift from human
monitoring of the environment in traffic to the automated system taking over this task.
While autonomous driving may seem like a potential solution for driving with cognitive
impairment, it is crucial to consider for which types of impairment and at what levels
of automation these systems could be beneficial. Since driving requires judgment
based on executive cognitive functions or behavioural changes, the use of autonomous
vehicles as a compensatory measure for cognitive impairment must be carefully evalu-
ated.

To explore this and answer objective 4 (to assess how autonomous vehicles may com-
pensate for cognitive impairments), we conducted a scoping review of the literature
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on vehicle automation levels, their connection to the cognitive demands of driving, and
the potential for compensation according to different cognitive impairments.

5.3.1 Scoping review on ADAS/IVIS

Autonomous vehicle (AV) technology is poised to revolutionise transportation systems
globally, offering potential benefits such as enhanced mobility, improved safety, and
increased independence for diverse user groups. Among these groups, individuals with
cognitive impairments represent a significant demographic whose ability to drive
safely may be compromised due to conditions affecting cognitive functions such as
memory, attention, and decision-making. The intersection of AV technology and cog-
nitive impairments presents a compelling area of inquiry, particularly in Switzerland,
a country known for its progressive stance on technology adoption and robust infra-
structure.

Autonomous vehicles, commonly known as self-driving cars, operate without direct
human intervention through a combination of sensors, algorithms, and artificial intel-
ligence. These vehicles are usually classified in six levels of automation (0-5) (SAE),
indicating the extent to which a vehicle can operate independently under various con-
ditions. Semi-autonomous vehicles, which require some level of human oversight, and
advanced driver-assistance systems (ADAS), which enhance vehicle safety and may au-
tomate specific driving functions like braking or lane-keeping, also fall within the scope
of this review. In-Vehicle Information Systems (IVIS) were also included in this review.
It consists of a system that supports information giving through a screen in the car
while driving.

Cognitive impairments encompass a spectrum of conditions that affect cognitive func-
tions essential for safe driving. These impairments can result from neurological disor-
ders such as dementia, neurodevelopmental disorders like attention-deficit/hyperac-
tivity disorder (ADHD) or acquired brain injuries. The progressive nature of conditions
like Alzheimer's disease presents unique challenges for individuals' ability to continue
driving safely, often necessitating assessments of fitness-to-drive and potential driving
cessation. There is a lack of knowledge about how ADAS or IVIS could compensate for
cognitive impairments, but also how these population groups maintain fitness-to-drive
with vehicles showing these features today.

5.3.1.1  Conducting the scoping review on ADA/IVIS

The selection criteria for this scoping review are designed to comprehensively explore
the intersection of AV technology and cognitive impairments within the Swiss context.
Key terms such as "autonomous cars," "SAE levels," "driver assistant system," "ADAS,"
"driving automation," "assistive technology," "cognitive impairment,” "older people,"
"elderly driver," and "dementia" are pivotal for capturing relevant literature.

nn nmn

Autonomous and semi-autonomous vehicles encompass vehicles capable of operating
with varying degrees of automation, from partial to full automation, which are critical
for understanding the technological solutions available to support drivers with cogni-
tive impairments. The SAE levels provide a standardised framework for assessing the
extent of automation in vehicles, facilitating a clear understanding of the technological
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capabilities and limitations of AVs. The ADAS include features such as adaptive cruise
control, lane-keeping assist, and collision avoidance systems, which can assist drivers
in managing specific driving tasks and potentially compensate for cognitive impair-
ments. The IVIS revolve around screen-based information given to the driver. It in-
cludes a GPS, an entertainment system, and other screen-based actions secondary to
driving that the driver can do in a car. Today, these systems (ADAS and IVIS) are in-
corporated into any new car put on the market, raising the question of how older adults
and people with cognitive impairments manage them.

This scoping review aims to respond to the following question: Can advanced driver
assistance systems (ADAS) and/or In-Vehicle Information Systems (IVIS) support
people with cognitive impairment to maintain fitness-to-drive?

5.3.1.2 Methods of the scoping review on ADAS/IVIS

First, the concepts that would be included in the search equation were determined.
Table 5 shows the three concepts and the related words that were included in the search
equation.

Concepts and words included in the search equation

Autonomous vehicle Compensation Cognitive impairment
Autonomous- Driving assistance Driving impairment
Semi-autonomous- Assistive technology Cognitive impairment
Self-driving- Compensation Driving cessation

+ car, vehicle, automobile Help Fitness-to-drive impair-
Automation ment

SAE levels Older people

Driver assistant system Elderly driver
Advanced driver-assis- Dementia

tance system Disabilities

Driving Automation Disabled person
+system

Table 5: Concepts, words and synonyms included in the search equation

Search and Database. Search equations were designed for the following databases:
PubMed, CINAHL, Embase, Web of Science, PsycINFO, Sociological Abstracts and
Google Scholar. Search equations can be found in Appendix I. Results of the search
were added to Covidence to manage sorting the articles.

Selection criteria. Quantitative studies with the following design: case-study, cohort
study, case-control random-control trials (RCT), cross-sectional studies and system-
atic reviews that evaluate at least one driver assistance system on at least one cognitive
impairment were included. Qualitative studies that also evaluate the perception of ve-
hicle automation by people with cognitive impairment and their caregiver (family or
health professional). Studies were only included if published in a peer-reviewed jour-
nal. Only studies published from January 1, 1990, were included.
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In addition, only studies that identified people living with cognitive impairments were
included. Cognitive impairment refers to the loss or deterioration of any kind of cogni-
tive function. The underlying medical reason for the cognitive impairment is not im-
portant for being included in our population of interest, as long as the cognitive im-
pairments are evidenced. Conference abstracts, opinion pieces, editorials and letters
were excluded from the selection.

Data extraction. The processing pipeline will follow a three-step process, in line with
the Cochrane guidelines for scoping reviews (Aromataris et al., 2024). First, screening
of the title and abstract was done independently on all studies by two reviewers. All
studies that both reviewers agree on their inclusion (or exclusion) were transferred to
the second stage (or excluded). In case of conflict between reviewers, the study was
included in the second stage for further inquiry. The second stage consisted of full-text
reading of each study included up to this point. Two reviewers evaluated each study for
inclusion against our inclusion and exclusion criteria. In case of agreement, the study
was included (if positive) or excluded (if negative). In case of conflict, a third reviewer
determined whether the study was included or not, based on arguments from the other
two reviewers after reading the full text. All included studies at this point have gone
through data extraction. A Prisma flow chart of the study inclusion process can be
found in Appendix I.

5.3.1.3  Results of the scoping review on ADAS/IVIS

Searches on the databases were carried out on February 1, 2024. In total, 348 articles
were added to Covidence, of which 46 were excluded as duplicates. In the title and ab-
stract screening, 307 articles were excluded. Finally, of the 36 articles screened in their
totality, 10 studies were included in the final selection for data extraction. These can
be found in Appendix I.

The studies included consisted of one scoping review investigating the effects of ADAS
on older adults driving ability (Classen et al., 2019), the protocol and a feasibility study
for a new protocol developed to investigate directly the impact of ADAS on driving in
different population (Classen et al. 2022a, 2022b), a cross sectional study on the im-
pact of cognitive workload on driving capacity in a simulator compared between a con-
trol group and a patient group with Alzheimer disease (Ahmednezhad et al. 2023). In
addition, our selection included three survey studies investigating the use and percep-
tion of ADAS by older people (Deffler et al. 2022), the perspective of people living with
dementia on partially and fully automated vehicles (Haghzare et al. 2023), and the at-
titude toward different levels of self-driving technology (SAE levels 2-5, Lajunen &
Sullman, 2021). A qualitative study on the perspective of care partners of people living
with dementia on automated vehicles and ADAS (Haghazare et al. 2022) and an opin-
ion piece presenting a model linking cognitive functions and vehicle automation sys-
tem (Knoefel et al. 2019) were also included. Finally, a recent RCT investigating the
impact of ADAS on driving safety with older adults living with Alzheimer’s disease was
included.
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Impact of in-vehicle technologies and automated driving systems on older
adults’ driving

Mixed effects of IVIS and ADAS in simulator and real-world conditions

A scoping review by Classen et al. (2019) reported mixed findings on the effectiveness
of In-Vehicle Information Systems (IVIS) and Advanced Driver Assistance Systems
(ADAS) for older adults in simulated driving environments. While IVIS was shown to
improve safety outcomes, it also led to slower reaction times in older drivers compared
to younger ones (Kramer et al., 2007). Moreover, the perceived usefulness of IVIS di-
minished as the complexity of information, especially visual, increased. This drawback
could be mitigated by integrating auditory or tactile cues into the system (Lester et al.,
2015; Oh et al., 2016).

Despite these promising simulator-based findings, caution is warranted as simulators
do not fully reflect real-world driving contexts. In on-road studies, lane departure
warnings improved driving safety (Sullivan et al., 2008), but forward collision warn-
ings showed limited benefits (Kidd & Buonarosa, 2017). Some studies also found that
IVIS increased cognitive workload and driving errors in older adults (Pereira et al.,
2010; Strayer et al., 2016).
Benefits of ADAS on comfort and safety
Regarding ADAS, the scoping review highlighted that simulator studies demonstrated
improved comfort and safety among older drivers using lane-keeping assistance (Mok
et al., 2016) and adaptive cruise control (Guo et al., 2015; Saito & Raksincharoensak,
2016). These benefits were echoed in on-road studies showing that active steering as-
sist, assisted parking, and brake assist reduced driver stress compared to unassisted
driving (Haberstroh et al., 2010; Reimer et al., 2016).
Conditional effectiveness of IVIS and ADAS
A more recent study by Giang et al. (2023) confirmed the potential benefits of IVIS and
ADAS but also found that these benefits are context dependent. While older drivers
experienced enhanced safety on highways, no significant effects were observed in ur-
ban or suburban settings. This was attributed to the increased complexity of traffic sit-
uations in such environments, which elevated cognitive workload and diminished the
systems’ effectiveness.
Advancing research methods for evaluating driving technologies
To better evaluate the real-world impact of automated in-vehicle technologies, Classen
et al. (2022b) developed a novel methodology that integrates demographic, clinical,
and personal data with on-road observational, video, and kinematic analyses. These
data are collected along a standardised route incorporating diverse traffic situations
(e.g., highways, roundabouts, urban/rural segments). A feasibility study with healthy
older adults (Classen et al., 2022a) showed that this method could detect subtle varia-
tions in driving performance. Further results using this methodology are expected in
the coming years.
Attitudes toward automated vehicles among people with dementia
If these systems are considered helpful for people with cognitive impairment, there is
a need to explore the acceptability of the technology. Among the included studies, four
investigated attitudes toward automated vehicles and in-vehicle technologies among
people living with dementia and their caregivers:
o Deffler et al. (2022) found that older adults felt safer using ADAS, particularly in
relation to driving avoidance behaviours.
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e Haghzare et al. (2022, 2023) reported that individuals with dementia exhibited high
acceptance of fully automated vehicles (FAVs), appreciating the potential for
greater autonomy and reduced caregiver burden.

e However, cultural factors influence acceptance: in an Italian study, Lajunen &
Sullman (2021) observed that older adults preferred SAE Level 2 automation over
fully automated (Level 5) systems, reflecting trust concerns and differing percep-
tions of control.

Current evidence suggests that IVIS and ADAS can enhance certain aspects of driving
safety and comfort for older adults, particularly in low-complexity environments such
as highways. However, increased cognitive workload in complex driving situations may
offset these benefits. Tailored feedback, user-centred design (e.g., multimodal cues),
and context-specific deployment appear essential for maximising effectiveness. Atti-
tudes toward these technologies, especially among people with dementia, are generally
positive but influenced by cultural and individual factors. Further research using eco-
logically valid methodologies is needed to evaluate long-term impacts and inform in-
clusive technology development.

5.3.1.4 Discussion of the scoping review on ADAS/IVIS

The results found in the scientific literature tend to show that ADAS and IVIS could
potentially help people living with cognitive impairment drive for longer in some very
specific situations. However, the population under scrutiny in these studies is limited
to older adults and people living with dementia, which does not cover the whole popu-
lation identified in this project. Therefore, these results are quite limited and should
be contextualised, population-specific, and nuanced.

The attitude toward automated car technology seems positive, although full automa-
tion is not yet considered safe by all users. However, there are currently only a few
studies directly investigating the impact of ADAS and IVIS on older people’s driving,
and no large-scale evaluation. Current knowledge suffers from a relatively low sample
size and no standardised way of evaluating this impact. Nonetheless, protocols specific
to this question are being developed, and more data on this subject should be published
in the coming years.

As noted by Classen and colleagues (2019), one other problem regarding research on
the benefit of IVIS and ADAS on older people driving is the lack of a common ground
definition of what ADAS, IVIS and other automated systems for cars are. This discrep-
ancy between definitions leads to confounding terms from one study to the other, es-
pecially on the type of automated systems and their functions.

Another possible limit of ADAS and IVIS to help older adults with safe driving is that
older people need to learn to use them. The cognitive load induced using ADAS must
also be considered. If drivers are not fully trained in how to use these systems, they
could be overwhelmed by them. This, in turn, could reduce their attention on driving
momentarily (Cades et al., 2017; Liebherr et al., 2024). Conversely, overreliance on
ADAS may also reduce driving safety, because the driver could attentionally disengage
more easily from driving, due to a feeling of safety induced by these systems (Dunn et
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al., 2021). When considering that some people got their driving licence more than 50
years ago, with no refresher courses in between, it is no surprise to realise they might
need support in feeling confident in using this technology. There is a range of support
that needs to be integrated into a training program to maintain older adults behind the
wheel. Both these limitations could potentially be overcome if the driver is properly
trained to use these systems. This could be done by driving monitors, who could dis-
pense special lessons dedicated to the use of ADAS systems.

5.3.1.5 Conclusion of the scoping review on ADAS/IVIS

It is not clear whether ADAS and IVIS can help people living with dementia keep their
driving license longer. Preliminary results are encouraging in the sense that partici-
pants reported a better feeling of security while using some ADAS and IVIS, but it is
not clear whether this support can help any kind of cognitive impairment. More re-
search on the impact of ADAS and IVIS on driving safety should be conducted before
a firm conclusion can be drawn.
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Based on WP1 and WP2 results, we put all this information together in WP3 and for-
mulated evidence-based recommendations targeting cognitive fitness-to-drive assess-
ment tools, criteria, and procedures, decision-making, and compensation measures.

Recommendations are a way to organise measures to be implemented. Recommenda-
tions include results, arguments and rationale for the proposed measures. They usually
have a strong legal component as the proposed measures could target modifications in
the law, ordinances or directives. They are efficient and valid, directly addressing cog-
nitive fitness-to-drive and offering a solution for problems identified in WP1 or WP2.
They are culturally safe and locally relevant, as they need to be aligned with the Swiss
context, be applicable and relevant to the professionals and clients. They need to con-
sider affordability and implementation potential.

6.1 Methods and procedures for producing the recommen-
dations

First, we listed all the problems identified in either WP1 or WP2, from all the data col-
lection and reviews done. The items in the list were then discussed, organised together
by themes, and argued for, writing a rationale. Then we looked at which items would
have an impact on the legal structure, and we did a review of the legal system address-
ing fitness-to-drive for people with cognitive impairments.

Second, we used one of the BK meetings to discuss and explore the width of the recom-
mendations, using a 2-parts structure separating the measures that would need modi-
fications in the law, and those that could be implemented through other means. Inte-
grating comments from the BK, we produced a set of ten recommendations that were
translated into German.

Third, we invited concerned partners, organisations, professional association repre-
sentatives, cantonal driving administrative offices representatives, and others to take
part in the interested parties dialogue days in Winterthur (n=1) and in Lausanne (n=2).
Members of the BK also took part in these days, providing important input. Individuals
who could not attend these days had the opportunity to give us written feedback or be
contacted by phone.

Fourth, after integrating all comments and viewpoints, we adapted the recommenda-
tions into six main groups of actions, and did a last round of consultation by distance,
sending the document for reading and input to all interested parties. This allowed us
to make sure that everyone involved had the opportunity to be heard and that we had
reached a consensus on what we recommend for Switzerland.
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6.2 Results of the Recommendations

The recommendations address the clinical practice of all professionals involved in fit-
ness-to-drive evaluation and follow-up compensation for people with suspected or di-
agnosed cognitive impairments. Here we present a summary of the content of the rec-
ommendations, which can be found in full in Appendix J, in French and in German.
We structured the recommendations into six consecutive and logically constructed ac-
tion verbs:

6.2.1 Clarify

As the results in WP1 and WP2 showed a lack of clear knowledge on definitions, legal
context and professional roles, the first recommendation focuses on clarifying notions,
roles, and missions. It also clarifies and limits the population concerned by these rec-
ommendations. The needs of the population are estimated for 2030. The degrees of
fitness-to-drive are explained and argued for. Professional expertise of all involved is
expressed and recognised. Finally, fitness-to-drive evaluation processes, contextual-
ised by the legal framework, are explicitly stated.

These give a basis for understanding the following recommendations and necessitate
little modifications in the legal framework.

6.2.2 Harmonise

After clarifying definitions, professional roles, and the legal framework, this recom-
mendation focuses on harmonising the practices. As results from WP2 and WP1
showed many discrepancies between regions, languages and practices, this second rec-
ommendation is offering s solution for making the screening process of the biggest
group of population (adults aged 75 years and more) fairer and equivalent everywhere
in Switzerland, by identifying some tests that can help the practitioner in deciding fit-
ness-to-drive. It is also recommended to abolish the auto statement of physicians as
level 1 expertise (without proper training). Furthermore, the publication of an article
on neuropsychological testing for fitness-to-drive will increase the harmonisation of
practice for specialist cognitive testing in neuropsychology.

These measures offer fairer and more equitable outcomes in the screening process
without lessening the practitioner’s clinical expertise.

6.2.3 Structure

This recommendation focuses on giving more structure and basis for practice and fur-
ther development. As results from WP2 showed a lack of structure from all partici-
pants, this third recommendation is proposing to either modify the existing guide or
develop a specific guide for cognitive evaluation and follow-up. It is also recommended
to revise the minimum standards in Annexe 1 of the ordinance. Finally, there is a need
to include the on-road “competence drive” in the legal framework, to give access to a
drive yielding advice and prevention.

These measures need to be backed up with training and adequate education for all pro-
fessionals involved.
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6.2.4 Educate and train

This recommendation focuses on offering more education opportunities to the profes-
sionals involved. As WP2 showed that training was done in silo by professions and a
lack of education opportunities in some professions, this fourth recommendation tar-
gets interdisciplinary courses development and better coordination between existing
training courses. In addition, there is a need to have a baseline of a minimum education
for all professionals, equivalent to the course available for certification of level 1 exper-
tise in fitness-to-drive evaluation. Driving instructors are in acute need of well-
grounded education courses.

These measures should increase the quality of the evaluations, the level of expertise of
professionals and better limit the “errors” in the evaluation process.

6.2.5 Reinforce and support

If we want these measures to have a lasting effect on the quality and effectiveness of
fitness-to-drive evaluation processes, there is a need to support this effort in a long-
term manner, to help the healthcare system be ready for 2030 and beyond. This fifth
recommendation focuses on monitoring quality, continuing education of profession-
als, and practices. Developing communities of practice (CoP) offers support for practi-
tioners. There is also a need to support research projects in this field to improve the
efficiency of the system. Our recommendation is to create an observatory that could
lead all those tasks in Switzerland.

6.2.6 Communicate

In Switzerland, people believe they have their driving licence for life. Although they
know about the 75-year-old threshold and evaluation process, they don’t anticipate the
possibility of losing their driving licence due to a medical condition and a negative fit-
ness to drive assessment. They also have little knowledge of the possibilities they must
anticipate and reduce the consequences of driving cessation. This sixth recommenda-
tion focuses on increasing the communication towards the public.

As shown in WP2 and WP1, professionals mostly work in silos and lack adequate com-

munication tools and habits to increase the quality and flow of information between
professional groups, institutions and independents.
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This report highlights the complexity and fragmentation of current fitness-to-drive
evaluation practices for older adults and individuals with cognitive impairments in
Switzerland. Findings from Chapters 5 through 8 reveal significant variability in pro-
cedures, professional roles, and access to standardised tools, particularly concerning
on-road assessment. Most clinicians express uncertainty regarding their roles, a lack
of structured pathways, and minimal engagement in proposing or implementing com-
pensation measures.

A key tension lies in the dual role of physicians as both caregivers and fitness-to-drive
decision-makers. This dual responsibility creates emotional strain and can compro-
mise the therapeutic alliance, prompting some practitioners to delegate assessment re-
sponsibilities to memory clinics or colleagues. Such delegation, while pragmatic, un-
derscores the need for clearer role definitions and support structures for decision-mak-
ing.

The on-road assessment process, although widely regarded as the gold standard, is in-
consistently applied. Tools like P-Drive offer standardised evaluation but require spe-
cific training, which remains regionally limited. The lack of widespread training, espe-
cially in the German-speaking part of Switzerland, limits the scalability of such ap-
proaches. Furthermore, occupational therapists face safety limitations when perform-
ing assessments without a driving instructor, which reinforces the value of interdisci-
plinary collaboration.

Chapter 6 reinforces the importance of multiple perspectives in reducing error and in-
creasing fairness in the decision-making process. However, communication between
professionals is hampered by insufficient shared vocabulary and a lack of joint training
opportunities. The inclusion of driver retraining and mobility transition planning is
not yet widespread, although it is recognised as a promising approach to support au-
tonomy and public safety.

7.1 System’s strengths and weaknesses

The findings underscore a foundational strength in Switzerland’s commitment to fit-
ness-to-drive evaluations across all cantons. A wide range of professionals, including
physicians, neuropsychologists, occupational therapists, traffic psychologists, and
driving instructors, are involved in the process, reflecting a robust interest in support-
ing public safety and older adults' mobility. Tools like P-Drive and structured on-road
evaluations, or neuropsychologists’ assessments, further demonstrate the potential for
high-quality, evidence-informed assessments.
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However, several systemic weaknesses were identified:

e Lack of standardisation in tools, procedures, and decision-making pathways
across regions and professions. Unclear professional roles lead to confusion and
variability in practice.

e Regional disparities in training and implementation, particularly between French-
and German-speaking regions. Equity issues emerge from both regional dispari-
ties and the variability in access to assessments and interventions. For example,
older adults with cognitive impairments in German-speaking regions may have
fewer opportunities for standardised on-road evaluations than their counterparts
in the French-speaking part. Inconsistent access to on-road assessments, espe-
cially due to shortages of trained professionals and unclear funding mechanisms.

e Limited interdisciplinary communication is hampering effective collaboration and
integrated assessment.

These weaknesses fragment the assessment process and place significant responsibility
and emotional burden on individual professionals, particularly physicians acting as
both caregivers and decision-makers.

7.2 Implications for policy coherence and national strategy

The observed fragmentation suggests an urgent need for a coherent national strategy
to harmonise fitness-to-drive evaluations. The diversity in practices highlights the ab-
sence of clear federal coordination or shared frameworks guiding assessment proce-
dures. A unified national policy could: define roles and responsibilities clearly, set min-
imum standards for training and tool usage, establish standardised referral and deci-
sion-making processes, and promote transparency and consistency in driving-related
decisions across cantons.

Such alignment would reduce regional inequalities, improve legal defensibility, and
foster public trust in the system. The recommendations include measures that would
support the harmonisation of practice, like modifying the existing guide (recognised as
a directive), or establishing a national Observatory to monitor the situation, produce
evidence-based best-practice guidelines, and propose adequate training.

Moreover, ethical tensions arise when fitness-to-drive decisions compromise thera-
peutic alliances or are made without adequate interdisciplinary input. The dual role of
healthcare providers, as both caregivers and driving experts, poses ethical challenges,
especially when decisions about driving cessation can significantly affect autonomy,
mental health, and social participation. Ethically robust systems must: ensure fair and
transparent procedures, support decisions grounded in multiple professional view-
points, address anosognosia as a critical safety factor, ensure professionals have access
to sufficient and appropriate training, and offer mobility alternatives or transition
plans that respect the dignity and participation needs of older adults.
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7.3 Opportunities for improving current practices and mo-
bility strategies

The report’s findings directly intersect with Switzerland’s broader goals in ageing, pub-
lic health, and sustainable mobility. Supporting older adults in maintaining safe mo-
bility aligns with national objectives, like promoting ageing-in-place and social partic-
ipation, reducing health system costs by preventing isolation and dependency, enhanc-
ing road safety through evidence-based decision-making, and fostering a mobility eco-
system inclusive of diverse needs, including local public transport systems, walking,
and assistive options.

Several opportunities exist to strengthen practice, like scaling up training for all pro-
fessionals, encouraging joint training programs that foster mutual understanding be-
tween occupational therapists, physicians, neuropsychologists, and driving instruc-
tors, developing shared vocabularies and structured communication channels among
professionals, and investing in mobility transition programs that include driving re-
training, education, and accessible transport alternatives. Furthermore, the inclusion
of ADAS/IVIS in the discussion of solutions for compensation measures ensures that
Switzerland is an active partner in this emerging field. These changes can help shift the
system from reactive to proactive, easing the emotional burden on clinicians while im-
proving decision quality.

By embedding fitness-to-drive evaluations into a larger framework of public health and
mobility planning, Switzerland can not only improve traffic safety but also address the
challenges of an ageing population, support equity, dignity, and active ageing across its
population, and position itself as a leader on the international scene.
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This report underscores the urgent need for a coordinated, standardised, and in-
terdisciplinary approach to fitness-to-drive evaluations in Switzerland. While var-
ious professionals are involved in the assessment process, their roles are often ill-de-
fined, and communication across sectors remains limited. A shared decision-making
framework, such as the proposed multi-phase decision aid, can enhance consistency,
fairness, and clinical accuracy.

Key recommendations include:

e Clarifying terms, definitions, and the legal framework.

¢ Expanding training in community mobility and driving, in standardised tools, and
level 1 expertise across all linguistic regions. Encouraging joint training programs
to improve collaboration between occupational therapists, physicians, neuropsy-
chologists, and driving instructors.

e Developing dedicated structures or referral pathways for fitness-to-drive assess-
ments, especially for cases involving cognitive impairments. Developing a com-
munity of practice (CoP) by regions needs to be explored.

e Supporting mobility transition planning and compensation measures, such as
driving retraining and accessible transportation alternatives.

By fostering a common understanding of assessment procedures and enhancing inter-

professional collaboration, Switzerland can improve both road safety and the dignity
and autonomy of older adults navigating decisions around driving.
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Two kinds of data were used for this project. First, qualitative data from focus groups
and stakeholder meeting were used. These data were recorded using a computer and
then transcribed. The resulting transcriptions were analysed using thematic analysis.
Secondly, a quantitative survey was also used. The methodology for this survey is de-
scribed in chapter 6.1.2. Descriptive analysis of the results can be found in this chapter,
and the complete results of the survey can be found in Appendix E. The raw results of
the survey were compiled in tabular form. However, these results were not deposited
in an open access repository, as it contains personal data from the respondent that
could link to their identification (e-mail addresses, line of work, work location, canton
of work). Data may be accessible to other researchers on demand. The request has to
be motivated, and the data given will be purged of identifying information.
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9.1 Appendix A: Neuropsychological evaluation regarding
fitness-to-drive

9.1.1 List of included studies presenting psychometric properties of neuropsy-
chological tests regarding on-road evaluation

Trall Making Test A

Reference (Year) Country Methodotogy Poputation N Cutoff P'EV{ZS”CE se”i/:’v"y Sp eﬁ’z;k W ppyvrs) | wevis)
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Dower el al. (2013) us Transversal Normel aging 47 525 455 40 91 ) 65
Vaucher etal. (2014) | Switerland | Cohorl study Normel aging 404 545 54 63,6 64,9 o5 96,0
¥apendanatos ool " Rotrospoctive PrOgIOSSIVG acured o - - - - . -

anzlysis disorder
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Retorence (Yeor) Country Methodology Popuiation N Cut-otf P'H'/(Z:;"m Sensitity s”i%"”y peviss) | wevs)
Devosetel, (2011) |  Belgium | Systematic review Acquired disorder 84 905 642 80 2 ) 52
Hargrave etal. (2012) us Transversal Acquired disorder 75 90s 51 77 1 61 &7

Bawr et al. (2013) us Iransversal Normal aging 47 111,55 155 70 68 &5 73
Clessenelal. (2013} | Caneda Re:sf{’;ﬁw Normal aging 198 1075 26,7 76 &7 32 )
Vaucheretal. (2014) | Switzorland | Cohort study Normal oging 404 1505 54 636 64,0 95 965
Pependonalos el el " Retiaspective Progessive scauired s . - - o - o

(2015) anelysis disarder
Krasniukotal (2033) | Canzda Iransversal Cognitive: impairment 384 2388 56 73,7 61,8 3 &7.7
without specific diagnasis
Labyrinth test
Reterence (Year) Country Methodology Popuiation N Cut-ott P'ev{zﬁ"ce se"{i/:"v"y Soeciticty |y e |y sy
Sneligrove [2008) | Austrialia Transversal Progressive acquired 115 | Bls(sterreun 704 78 82 91,3 80,9
disarcer 605 (22 crrours)
Mo & Choung . Frogiossive acquired . N
{2020) New-Zealand | Iransvorsal e 3 20435 a1 733 684 &5 764
Clocktest
Reference (Yoar) Cauntry Methodoiogy Poputation N Ccut-on Prevalence | Sensitivty | Speciticity | poy ey | iy o)
(%) %) %)
S
05"’(52‘:750"7‘)9‘ 2t vs Transversel Normal aging 232 {4-points 44 70 65 51 7
score)
55
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Code (Wechsler

Adutt Intelligence
Scale Revised)
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Useful ietd of view
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Reference (Year) Country Methodotogy Poputation N Cut-ott p’ev{‘;e,”” Se”(i’:;’”y S"e{;',“‘;c"y PRvos) | NPv s
Krasniukelzl (2023} | Canzda Retrospective Cogniive impaifient 72 84,5ms 56 368 912 824 564
anzlysis without specific diagnasis
Useful field of view
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Montreal Cognitive
Assessment
Reference (Year) Country Methodology Population N Cut-off ”’e‘ﬁf,“” 59";’;;'”& Spe(irf;arty PP () | NPV (o)
Bower et al. (2013) us Transvorsal Normal aging a7 <26 .3 80 & 551 | 456
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analysis without specific diagnosis
United Ce itive airment
Esser etal. (2016) e Transversal ognitive impairme 243 <26 22 44 o4 67,6 85,6
Kingdom without specific dizgnosis
Rookwood DIiving
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Prevalence Sensitivity Speciticity
Reference (Year) Country Methodology Population N cut-oft rovatonce "{lﬁ"'y PECICHY | ppy (gs) | NPV (%)
McKenna ot a. United Cognitive impairmert N
(2004) Kingdom Cohortstudy | iihout speciiic dizgnosis | 128 >10 408 711 oL7 8 82
Road signs
recognition (SDSA)
Reference (Year) Country | Methodology | Poputation ‘ N ‘ Cut-oft ‘ Prevalence | Se”{f’f’,w'y | Spe(cgzt"y ‘ PPV (%) | rww%;|
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Devosetal, (2011) | Belgum | Systematicreview |  Acquireddisorder | 163 | <8Sma=t2) | 387 | s | s4 | s | & |
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Pr it Sex vity St
Reference (Year) Country | Methodology | Poputation ‘ N ‘ Cut-oft ‘ revaionce | ”(if"”y | ”C{i',r]’c"y ‘ PPV (%) | NPVI%!|
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and2)
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Mazeretal. (1998) | Canada Cohort study Acquired disorder 84 <30 50,7 0.7 848 85 E
Komer-Bitenskyetal. | o 0q0 Retrospective Acquired disarder 269 <30 46,1 54 70 60,9 642
(2000) analysis
Osw‘az':;;;)em' us Transversal Normalaging 232 <32 a4 60 & 735 725
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9.1.2 Article “Neuropsychologie et conduite automobile : Etat des lieux et pro-
positions pour la Suisse” (in French)

Neuropsychologie et conduite automobile : état des lieux et proposi-
tions pour la Suisse

Vincent Verdon, PhD?,
Sabrina Carlier, MA2,
Philippe Schneider, PhD3
Isabel Margot-Cattin, PhD3

1 Cabinet dB, Division Brain, Avenches, Suisse

2 Centre Leenaards de la mémoire, Centre Hospitalier Universitaire Vaudois, Lau-
sanne, Suisse

s Filiére Ergothérapie, Haute Ecole de Travail Social et de la Santé de Lausanne
(HETSL), Haute Ecole Spécialisée de Suisse Occidentale (HES-SO), Lausanne, Suisse

Auteur de contact : Dr Vincent Verdon, Neuropsychologue FSP, vincent.verdon @psy-
chologie.ch

Résumé

L’évaluation de l'aptitude a la conduite automobile est une tache complexe qui im-
plique plusieurs intervenants dans diverses disciplines médicales et paramédicales. En
cas de troubles cognitifs suspectés ou objectivés, les neuropsychologues sont régulie-
rement sollicités pour donner un avis en tant qu’expert de la cognition et du compor-
tement. En Suisse, les dispositions légales offrent peu de propositions concrétes pour
apprécier les compétences nécessaires a la conduite a divers niveaux, et ce plus parti-
culiérement en ce qui concerne les compétences neuropsychologiques.

Dans un premier temps, un état des lieux des pratiques en Suisse est proposé sur la
base de 'expérience des auteurs et une étude récente investiguant la maniere dont les
neuropsychologues évaluent la conduite en Suisse. Par la suite, une revue de littérature
sur les outils psychométriques et leurs qualités statistiques et prédictives en lien avec
la conduite automobile est présentée. Une conceptualisation des aptitudes nécessaires
a la conduite et des capacités de réserve sera également suggérée. Cet article vise aussi
a formuler des propositions cliniques concretes a 'intention des neuropsychologues,
sur lesquelles baser I’évaluation des compétences impliquées dans la conduite.

Mots clés : évaluation neuropsychologique, conduite automobile, cadre 1égal
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9.2 Appendix B: Questionnaires found to be of interest re-
garding qualitative data for fitness-to-drive assess-
ment and community mobility

9.2.1 Jerome Driving Questionnaire (JDQ) (c) 2010
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9.2.2 Transportation Survey (Dahan-Oliel et al., 2010)

Transportation Survey (pahen-Oliel et al., 2010)

1. Among the following choices, which walking aid do you require most to safely move
about outside your home? If you use a variety of walking aids, please indicate the one you
rely on the most

O Cane (simple or quad cane)

Walker

Manual wheelchair

Motorized wheelchair

Scooter (Gopher)

Help of a person

No help required. If you use a variety of walking aids for your outside
displacements, which other ones do you use and when?

Oooooogoo

TRANSPORTATION INFORMATION
2. Please indicate you current driving status:

0 Driving
0 Stopped driving
0 Never drove

If you are still driving:

3. What is the year that you started to drive? ____
4. How many hours a week do you typically drive? ____
5. Have you had to modify your driving behaviour lately? If yes, how and why?
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The next questions are about when and where you drive. Answer these questions based
upon your driving habits within the last 3 months. I want you to respond to each
question with one of these answers:

Always | Usually | Sometimes [ Rarely | Never

18. Do you avoid driving at 5 4 3 2 1
night?
19. Do you avoid making right 5 4 3 2 1

turns across oncoming traffic?

20. Do you avoid driving inbad | 5 4 3 2 1
weather (rain, snow, fog etc.)?

21. Do you avoid driving on high | 5 4 3 2 1
traffic roads?

22.Do you avoid driving in 5 4 3 2 1
unfamiliar areas?

23. Do you pass up 5 4 3 2 1
opportunities to go shopping,
visit friends, etc. because of
concerns about driving?

If you stopped driving:

6. How many years were you a driver?

7. How many years ago did you stop driving?

8. What are the reasons for stopping to drive?

9. Number of drivers available to take you places:

O None

1

2

3

More than 3
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For both drivers and non-drivers, please answer the following:

10. For a typical week in good/ nice weather:

1-3 times per week
never

Transportation Frequency Satisfaction with frequency
Method
Personal car as Every day Very satisfied
driver 4-6 times per week | Somewhat satisfied

Not satisfied

Personal car as
passenger

Very satisfied
Somewhat satisfied
Not satisfied

Public transport- Bus

Very satisfied
Somewhat satisfied
Not satisfied

Public transport-
Train

Very satisfied
Somewhat satisfied
Not satisfied

Public transport-
Tram

Very satisfied
Somewhat satisfied
Not satisfied

Private Taxi

Very satisfied
Somewhat satisfied
Not satisfied

Walk

Very satisfied
Somewhat satisfied
Not satisfied

Other:

Very satisfied
Somewhat satisfied
Not satisfied
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11. For a typical week:

Transportation Frequency Frequency Why is it not used? (availability,
Method financial, safety/comfort
Clear/ fine Wet/ snowy ’ v/ )
weather weather

Personal car as
driver

Personal car as
passenger

Public transport-
Bus

Public transport-
Train

Public transport-
Tram

Private Taxi

Walk

Other:
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9.2.3 ACT-OUT (in French)
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9.2.4 ACT-OUT (in German)
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9.3 Appendix C: Scoping review on risk and protection
factors

9.3.1 Equation used for the scoping review

Database: Pubmed

((("driving license*"[Title/Abstract] OR "fitness to drive"[Title/Abstract] OR "driving
fitness"[Title/Abstract] OR "driving practice"[Title/Abstract] OR ("driving"[Title/Ab-
stract] AND ("cessation*"[Title/Abstract] OR "reduction*"[Title/Abstract] OR "limita-
tion*"[Title/Abstract]))) AND "automobile driving/psychology"[MeSH Terms]) NOT
"driving under the influence"[MeSH Terms]) NOT ("visual*"[Title/Abstract] OR "vi-
sion*"[Title/Abstract])

9.3.2 Prisma chart of the review on risk and protective factors regarding
fitness-to-drive
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9.3.3 Description of included article in scoping review for risk and protection

factors.
Main
Name Country | Year Method Population | N Risk factors
Outcome
Older - .
people cognition, physical
Anstey et ) . 4 health, mental
al. 2017 Cessation | Australia | 2017 Cohort study r7a2nagte 68- 1806 health, reduced
beginning driving exposure
Older general health,
ARBIISY Cessation | Australia | 2006 Cohort study peagle 1466 F:ognl'tlon,wsual
al. 2006 at impairment, self-
beginning) rated health
; Older general health,
Pellichero : il i
Cessation | France 2021 Cohort study | people 1014 cognition, driving
etal. 2021
(70+) exposure,
Subjective memory
impairment, visual
; Older impairment,
: . Cross- )
FiaHearal Cessation | Germany | 2019 rosjs people 549 functional
2019 sectional . 0
(85+) impairment,
cognitive
impairment
Mann et al. ; United Cross- Qlder ge”e’?‘ health;
Cessation 2005 ; people 697 functional
2005 States sectional s o
(60+) limitation,cognition
Alternative
transportation,
poor percieved
Moon et al Cross- Older g:a:;::;;atu&
" | Cessation | Korea 2020 ’ people 1970 P
2020 sectional (65+) symptoms, lower
social
participation,
cognition, lower
extremity functions

185



1813 | Cognitive assessment and follow-up of fitness to drive: Recommendations for Switzerland

. 3 Older 3
Vivoda et Sessaiion United 2020 Databas_e people 6387 lower income,
al. 2020 States reanalysis (654) health
Functional
limitations, general
health, depression
; : . symptoms,
Maliheh et Cessation | Iran 2023 mtggratlve o NA alternative
al. 2023 review people .
transportations
(family or public
transport), friends
and family support
Oéie'le Physical
Ackerman United Longitudinal :Jssf functioning,
Cessation 2008 8 1838 | general health,
etal. 2008 States study years), s
Gongral mstrumental
population Gapaclly
55+ at Driving exposure,
. — s physical
Edwards et @assation United 2009 Longitudinal | beginning 1248 performance
al. 2009 States study of data SR
athering difficulties,
8 cognition
General health,
. s e Older physical
E?zggis et Cessation lthr:;c:: 2008 ;sundgltudmal people 1656 functionning,
al. Y (65-91) speed-of-
processing
Older Living in urban
HWang € Cessation | Korea 2018 Longitudinal ||/ people 716 ::f:l; hhatndgrIp
al. 2018 study (65+ at e,
baseline) depression,
impaired cognition
= s 5 s Older Lower social
Miolonz ot Cessation L inlied 2022 Longlydinal people 2990 participation, lower
al. 2022 States study
(65-79) self-care behavior
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: ; G Older
el Cessation United 2007 Longhudipal people 649 Self-rated health
2007 States study
(65+)
Cognition, self-
Older reported health,
Wood et al. Gossation United 2023 Longitudinal people 1982 depression '
2023 States study (65+) symptoms, visual
acuity, bilateral
hearing loss
Levecq et Prospective Older mn:rj::iztig): o
veed Cessation | Belgium 2013 observational | people 1000 P ’
al. 2013 carneeded to
study (60+)
access stores
Limitation in daily
Older live activities,
Campbell . United Retrospective | people macular
etal. 1993 BICEEaHEs States 1993 study (range 70- 1656 degeneration,
96) syncope,
Parkinson disease
medicatr
Carretal. ' United Retrospective | people i
2006 Cessation States 2006 study with frailty 183 autonomym dialy
(75+) life, physical
strength, cognition
Inconclusive
evidence for a link
between falls and
Scott et al. Cessation United 2017 Sy§tematlc Older NA driving cejs'sanon,
2017 States review people no associaiton

between falls and
driving
performance
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9.4 Appendix D: On-road evaluation procedure

9.4.1 Directive on using the hand break (in French)
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9.4.2 Directive on using hand break (in German)
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9.4.3 Tool for driver instructors (in French)
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9.5 Appendix E: Decision-making aid on cognitive fitness-
to-drive
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9.6 Appendix F: Online Survey

9.6.1 Data report on online survey

Rapport de résultats enquéte projet Drive-Check

10-06-2024

Contents
Information sur la pondération des données . . . . . .. .. .. .. ... ... ...

Section 1: questions posées a4 ’ensemble des participants

Partie 1: Identification (questions R1-R6) . . . ... .. .. ... .. ... .. .. .. ...

Section 2: uniquement les participants ayant répondu oui 4 la question R5 et/ou R6 ont
répondus aux questions suivantes

Partie 2 Questions spécifiques aux employés des services des automobiles, experts de la circulation,
moniteurs d’autoécoles et “autre” (R7-R14) . . . . . . .. ... .. .

Partie 3: Questions évaluation (questions E1-E6) . . . . .. ... ... . ... ... L.
Partie 4: Questions spécifiques aux neuropsychologues (questions N) . . . ... .. ... ... ...
Partie 5: Questions spécifiques aux psychologues du trafic (questions PT) . . . .. ... ... ...
Partie 6: Questions spécifiques aux médecins (questions M) . . . . .. ... ... .. L.
Partie 7: Questions spécifiques aux ergothérapeutes (questions ERG) . . . . .. .. ... ... ...
Partie 8: Suites questions évaluation (E7-E14) . . ... .. .. ... ... ... .. ... ... ...
Partie 9: Questions compensation (questions S) . . . . . .. ... L Lo
Questions N11, PT5, M3 & ERG5 mises en commun . . . . . . . ... .. ... .. ... ... ...
Questions N12, PT6, M4 & ERG6 mises en commun . . . . . . .. .. .. .. ... .. ... ...
Questions N6, PT2, M2 et ERG3 mises encommun . . . . . . .. .. .. .. ...,

Questions N7 et PT3 mises en commun . . . . . . . .. .. ..o

Information sur la pondération des données

Lorsque les données présentée sont “pondérées”, cela veut dire que chaque profession a été pondéré pour
que le nombre totale de participant soient équivalent entre elles. Cela permet de comparer les réponses de

professions pour lesquels le nombre de participants était différent.
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Auto- Service des Centre de Centre
Cantons ecole Independantautomobiles  readaptation memoire Hopital Universit€anton
Tessin 2 8 0 0 0 0 1 0
Thurgovie 0 7 0 0 0 0 1 0
Uri 0 2 0 0 0 1 1 0
Valais 1 12 0 2 0 4 2 1
Vaud 9 22 0 7 4 11 2 1
Zug 1 7 1 1 0 3 0 0
Zurich 10 25 2 0 3 4 7 0

Taux d’emploie moyen par profession

Profession Mean SD  Min Max
Autre 90.00000 11.54701 80 100
Employe service auto 90.00000 16.73320 50 100
Ergotherapeute 76.16667  19.00862 40 100
Expert de la circulation  100.00000  0.00000 100 100
Medecin Niveau 1 80.34483 22.15735 20 100
Medecin Niveau 3/4 78.89610 29.38653 5 100
Moniteur d’autoécole 90.52239  25.40780 5 200
Neuropsychologue 74.15385  15.60171 40 100

Psychologue du trafic 63.75000 32.48626 20 100
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trouvant dans cette situation.

Section 2: uniquement les participants ayant répondu oui a la ques-
tion R5 et/ou R6 ont répondus aux questions suivantes

Les participants ayant répondus “Non” & la question R5 (Est-ce que vous ou votre institution d’affiliation
effetue des évaluation & laptitude & la conduite ?) ainsi qu'a la question R6 (Est-ce que vous ou votre
institution proposez un suivi / compensation (de maintien ou de cessation de conduite) aprés une évaluation;
ou une intervention ou un programme adressant des problémes en lien avec laptitude & conduire un véhicule
?7) ont répondus uniquement aux questions R1 & R6. Le tableau ci-dessous présente les participants se

Profession N
Autre 1
Employe service auto 1
Ergotherapeute 16
Moniteur d’autoécole 20
Neuropsychologue 1

Partie 2 Questions spécifiques aux employés des services des automobiles, experts
de la circulation, moniteurs d’autoécoles et “autre” (R7-R14)

Question R7: Depuis combien d’années &tes-vous impliqué - es dans 1’évaluation ou le suivi /
la compensation de l'aptitude 4 la conduite automobile ?

Moniteur d’autoécole 47 12.89362

Profession N Ratio

Autre 3 0.0483871

Employe service auto 10 0.1612903

Expert de la circulation 2 0.0322581

Moniteur d’autoécole 47 0.7580645
Profession N Mean SD MIN MAX
Autre 3 12.33333  7.505554 5 20
Employe service auto 8 13.25000 7.554563 3 25
Expert de la circulation 2 32.50000 3.535534 30 35

9.012634 1 38
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Question PT35. Pour les patients dont les résultats sont peu clairs, que proposez-vous générale-
ment ? Plusieurs réponses sont possibles.

Taux de réponse (en %)
9

=

Evaluation H
a

Autre. Non
applicabie

distance

Proposition pour résullals peu claires

Question PT6. Quelles propositions faites-vous généralement & la suite de votre bilan ?
Plusieurs réponses sont possibles,

Taux de réponse (en %)

Evaluati Ascun Autre Non
P applicale

S Evallation

34

Proposition failes en générales
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9.7 Appendix G: Systematic review on driving cessation

Dickerson, A. E., Stapleton, T., Bloss, J., Gélinas, 1., Harries, P., Choi, M., Margot-
Cattin, 1., Mazer, B., Patomella, A. H., Swanepoel, L., Van Niekerk, L., Unsworth, C.
A., & Vrkljan, B. (2024). A Systematic Review of Effective Interventions and Strate-
gies to Support the Transition of Older Adults From Driving to Driving Retire-
ment/Cessation. Innovation in aging, 8(6), igae054.
https://doi.org/10.1093/geroni/igaeo54

Full article available in open access here:

https://pmec.ncbi.nlm.nih.gov/articles/PMC11212369/
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9.8 Appendix H: Scoping review on driving maintenance

9.8.1 List of equations used in the database search

Pubmed

("automobile driving"[MeSH] OR “automobile driving”[Title/Abstract] OR “car driv-
ing”[Title/Abstract] OR "driving ability"[Title/Abstract] OR "driving abilities"[Ti-
tle/Abstract] OR “driving skill*"[Title/Abstract] OR "fitness-to-drive"[Title/Abstract]
OR “driving license*” [Title/Abstract] OR “driving practice*”[Title/Abstract] OR
“driving error*”[Title/Abstract] OR “driving crash"[Title/Abstract] OR "driving per-
formance*"[Title/Abstract] OR “driving safety”’[Title/Abstract] OR "Accidents, Traf-
fic"[Mesh])

("cognition disorders"[MeSH Terms] OR "cognition disorder*"[Title/Abstract] OR
"cognitive deficit*"[Title/Abstract] OR "cognitive dysfunction"[MeSH] OR "cognitive
dysfunction*"[Title/Abstract] OR "cognitive impairment*"[Title/Abstract] OR ”Alz-
heimer Disease”[Mesh] OR “Amnesia”[Mesh] OR "Motor Disorders"[Mesh] OR “mo-
tor disorder*”[Title/Abstract] OR "Neurodegenerative Diseases"[Mesh] OR “neuro-
degenerative disease*"[Title/Abstract])

NOT "driving under the influence"[MeSH Terms]
01.01.1990 — 21-06.2023

(Title/Abstract] : avant [All Fields] mais résultats inchangés
OR car driving : résultats 1076 --> 1085

Cinhal

(MM "Automobile Driving") OR automobile driving OR car driving OR driving ability
OR driving abilities OR driving skills OR fitness to drive OR driving license OR driv-
ing practice* OR driving error* OR driving crashes OR driving performance OR driv-
ing safety OR (MM "Accidents, Traffic")

(MM "Cognition Disorders") OR cognition disorder* OR cognitive deficit* OR cogni-
tive dysfunction® OR cognitive impairment* OR (MM "Amnesia") OR (MM "Motor
Skills Disorders") OR motor disorder* OR (MM "Neurodegenerative Diseases") OR
“neurodegenerative disease*

NOT (MM "Driving While Intoxicated")

1990-2023

Embase

(‘car driving'/mj OR 'traffic accident'/mj OR 'car driving':ti,ab,kw OR 'driving abil-
ity':ti,ab,kw OR 'driver licence':ti,ab,kw OR 'driving performance':ti,ab,kw OR 'driv-
ing safety':ti,ab,kw OR 'fitness to drive':ti,ab,kw OR 'driving license':ti,ab,kw OR
'driving practice':ti,ab,kw OR 'driving error*':ti,ab,kw OR 'driving crash':ti,ab,kw)
AND ('cognitive defect'/mj OR 'alzheimer disease'/mj OR 'degenerative disease'/mj
OR 'cognitive defect*':ti,ab,kw OR 'cognition disorder*':ti,ab,kw OR 'cognitive defi-
cit*":ti,ab,kw OR 'cognitive dysfunction®':ti,ab,kw OR 'cognitive impair-
ment*':ti,ab,kw OR 'motor dysfunction':ti,ab,kw OR 'degenerative disease':ti,ab,kw)
NOT 'drunken driving'/mj AND [1990-2023]/py
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Sociological abstracts

(automobile* driving) OR (driving ability) OR (fitness to drive) OR (driving license*)
OR (driving practice*) OR (driving crashes) OR (driving performance*) OR (driving
safety) OR (accidents traffic)

AND

(cognition disorders) OR (cognitive deficit*) OR (cognitive dysfunction®*) OR (cogni-
tive impairment*) OR (Alzheimer) OR (amnesia) OR (motor skills disorder*) OR
(neurodegenerative diseases) OR neurodegenerative disorder*)

NOT ((drunk driving) OR (driving under the influence*))

(((automobile) AND ((driving) OR (driving ability) OR (fitness to drive) OR (driving

safety) OR (accidents traffic)) AND ((cognition disorders) OR (cognitive deficit*) OR
(cognitive dysfunction®*) OR (cognitive impairment*) OR (alzheimers) OR (amnesia)

OR (motor skills disorder*) OR (neurodegenerative diseases) OR (neurodegenerative
disorder*))) NOT ((drunk driving) OR (driving under the influence*)))

Psycinfo = ERIC (Ovid)

t*Driving Behavior/ or *Motor Traffic Accidents/ or *Drivers/ or *Highway Safety/ or
driving ability.mp. or driving skills.mp. or fitness to drive.mp. or driving license*.mp.
or driving practice.mp. or driving error*.mp. or driving crash*.mp. or driving perfor-
mance.mp. or driving safety.mp.

NOT *Driving Under the Influence/

*Cognitive Impairment/ or *Alzheimer's Disease/ or *Amnesia/ or *Movement Dis-
orders/ or *Neurodegenerative Diseases/ or cognition disorder*.mp. or cognitive def-
icit*.mp. or cognitive dysfunction®*.mp.

Web of science

MainauMainau73*

((((((((ALL=(driving abilities)) OR ALL=(Driving-Related Cognitive Abilities)) OR
ALL=(driving skill*)) OR ALL=(driving error*)) OR ALL=(driving performance*))
OR ALL=(driving crash*)) OR ALL=(driving safety)) OR ALL=(driving practice*))
NOT ALL=("driving under the influence")

AND

(((((((ALL=(cognition disorder*)) OR ALL=(cognitive deficit*)) OR ALL=(cognitive
dysfunction*)) OR ALL=(cognitive impairment*)) OR ALL=(Alzheimer)) OR
ALL=(amnesia)) OR ALL=(motor disorder*)) OR ALL=(neurodegenerative disease*)
AND

(ALL=(fitness to drive)) OR ALL=(driving fitness)
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9.8.2 Prisma Flow chart of study inclusion process
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9.8.3 Table of included articles in the data extraction process

First Author
(Year)

Country

Design

Type of

review subject

Sample

Results

Note

Akinwuntan
etal. (2010)

Belgium

Randomized
control trial

simulator lessons or
paper/pen cognitive
exercises

Stroke
survivors

Cogpnitive

Total: 69

pre-post training

cognitive
(UFOV)

(33in
simulator
group, 36in
lessons,
group)

[ in
speed of processing
and visual attention in
both groups, no
difference between
groups

Same sample than Akinwuntan et al.
(2005)

Akinwuntan
etal.
(2005)

Belgium

Randomized
control trial

simulator lessons or
paper/pen cognitive
exercises

Stroke
survivors

cognitive evaluation
and

On road evaluation
pre-post training

Physical health,
Cognitive functions,
Standardized on-
road evaluation

Total: 73
(37in
simulator
group, 36in
lessons
group)

Overallimprovement
in both groups, but no
difference between
groups on any
outcome

Balletal.
(2007)

Retrospective
analysis of 6
randomized
control trials

computer-based
speed-of-
processing training

Normal aging older
adults

Cognitive evaluation
pre-post training

cognitive evaluation
(UFOV)

2039in total

Beneficial impact of
speed-of-processing
training on UFOV
scores and simulator-
based sign
recognition task

Conflict of interest: researcher also
employed by UFOV creator

Brouwer &
Withaar
(1997)

Netherlands

Narrative review

Normal aging older
adults

NA

Retraining tailored to
each patient can be
effective to enhance
driving ability in older
adults

Cassavaugh
&Kramer
(2009)

Non-
randomized
experimental
study

Computer-based
cognitive training
with single and dual
tasks training

Normal aging older
adults

Pre/post comparison
on a simulator drive
evaluation

Simulator
evaluation

Total: 21

better score in
simulator post-
training. Cognitive
training to specific
cogpnitive functions
implicated in driving
seems useful

Limited sample size and no control
group

Chengetal.
(2023)

China

Non-
randomized
experimental
study

On-road training
usinga
standardized
closed-circuit
course

2groups:

Older adults with
MCI*

and control group

3training lessons,
driving scores
evaluated at each
lesson

Standardized on-
road evaluation in
closed-circuit
course

Total: 22
MCI group:
12

Control
group: 10

MCI group makes
more mistake than
control group, but
also improved more
than control group
during the lessons

pilot study, low sample size

Classen et
al. (2014)

Systematic
review

Review of
interfention for
medically at-risk
driver

Older adults with
MCI*

NA

Physical health,
Cognitive health,
Standardized on-
road evaluation

15 studies
included

Stroke patients:
effectivenessofa
task-specific
computer-based
cognitive training.
Dementia patients:
no evidence for an
improvement on
driving ability after
any training

Need for more RCT on this subject,
not enough data for the moment
(2014). Evidence for stroke patient
based on Akinwuntan et al. (2005)
and Devos et al. (2009, 2010)

Devos etal.
(2009)

Belgium

Randomized
control trial

simulator lessons or
paper/pen cognitive
exercises

Stroke
survivors

On-road evaluation
before, after, and 6
‘months post-training

Standardized On-
road evaluation

Total: 83
Simulator
group: 42
paper/pen
group: 41

Both group showed
enhancementin
driving task and
driving related task.
Simulator training
induced better
enhancement than
cognitive training,
especially on
anticipation, visual
behavior and
communication
skills. Difference
between groups most
visible at 6 month
post-strokes

Same sample than Akinwuntan et al.
(2005)

Devosetal.
(2016)

us

Non-
randomized
experimental
study

Training in a driving
simulator

Patients with PD*

Simulator, On-road,
and cognitive
evaluation pre-post-
training

Cognitive
evaluation,
Standardized on-
road evaluation,
Standardized
simulator evaluation

Total: 15

no difference

pre and post-training
on on-road and
simulator tests, but
evidence for some
benefit on specific
cognitive tests

pilot study, low sample size
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Freund & us Cohort study Driving restrictions | Normal aging older | Driver with driving Transition to unsafe | Total: 47 Participants did not Due to low prevalence of the
Petrakos adults restriction were drivers (time to make more errors outcome, generalizing the results
(2008) compared to secure unsafe rating, to during the might be difficult
drivers on several accidentand to observation period.
cognitive tests and traffic violation) Error-specific driving
their time to transition restiction might be
to unsafe drivers useful.
Golisz us Systematic Occupational Normal aging older | NA Cognitive 29 articles Moderate evidence A general limitation is that most
(2014) review therapy adults evaluations, included regarding speed-of- study sufffer of low sample size.
interventions to standardized on- processing training, Many studies did not include a
improve driving in road evaluations strong evidence for control group too.
older adults simulator-based
training, and strong
evidence of behind-
the-wheel training on
driving ability of older
adults. However, the
effects were more
pronounce in healthy
adults compared to
cognitively impaired
older adults.
Ishii et al. Japan Randomized Classroom, Older adults with Intervention mixing On-road evaluation Better score for Follow-up to Shimada et al. (2019)
(2021) control trial simulator, andon- | MCI* classrooms lessons, intervention group
road lessons simulator training and compared to control
and on-road lessons group afterthe
compared to an active intervention and at
control group follow-up. Significant
(education class decline from post-
about safety driving intervention to follow-
only). Data gathered up in the intervention
pre-, post-, and 1year group.
after the training
Devosetla. |US Systematic Driving Patients with PD* | NA Recommandation 27 articles Training seems
(2015) review rehabilitation for for rehabilitation included tobe beneficial, but
people with PD success of training
depends on
demographics (age)
and degree of
severeness of PD.
Eberhardet |US Narrative review | Ressource and NA NA Recommandation NA develop program to Focused on the US situation
al. 2016 material for people for rehabilitation elevate awareness of
0 keep mobility in fitness-to-drive and
the US mobility transition
problems to the
general public
Edwardset |US Randomized computer-based Normal aging older | Cognitive evaluation Incidence of ceasing | Total: 568 Participantin the Part of the sample is the same as
al. (2009a) control trial speed-of- adults atbaseline for both driving in the training training group were Edwards et al. (2009b)
processing training groups, then measure | following 3 years group: 294 40% less likely to
driving ceasing in the Control cease driving int he
following three years group: 274 following 3 years
for both groups post-sessions than
participants inthe
control group.
Edwardset [US Non- computer-based Normal aging older | Participants ranked General health, Total: 500 Participants in the
al. (2009b) randomized speed-of- adults into three groups: 0g! i Traing group: il I group
experimental processing training Training group, active | mobility declined more
study control and passive questionnaire Active regarding driving
control group. Both control: 68 habits than training
training and control Passive group (both "high-risk
group are "high-risk" control: 366 | drivers”). Training
drivers, while the group did not differe
passive control group from passive control
are "low-risk" driver group ("low-risk
(based on cognitive drivers”) after 3years.
evaluation). Active
control: non-driving
related lessons
Ettenhofer | US Randomized Trainingina driving | TBI* patients Training group and cognitive evaluation, | Total: 17 No difference pilot study, low sample size
etal. (2019) control trial simulator control comparedon | Standardized Training between groups or
cognitive and simulator evaluation | group: 11 between pre- and
simulator-based Control post- training in
driving evaluation group: 6 simulator-based
driving evaluation.
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recommandation)

Lundqvist & | Sweden Cross- Evaluation of the Patients with TBI* | Comparison between | cognitve battery, Total: 30 No difference pilot study, low sample size.
Alinder sectionnal study | impact of patients that driving between groups on Importance of self-awareness for
(2007) metacognition on succeeded or failed performance, and cognitive evaluation fitness-to-drive
coping in drivers on-road evaluation. self-rated driving or self-rating
performance performance. Group
that failed on-road
evaluation over-
estimated their
perfromance
compared to the
group that succeeded
Marmeleira | Portugal Randomized Physical exercises Normal aging older | Training group and cognitive evaluation, The training program | pilot study, low sample size
etal. (2009) control trial and cognitive adults passive control group | Physical health training enhanced cognitive
training compared before, group: 16 and physical health
after, and 12 weeks control compared to the
foolowing up the group: 16 control group. Theses
training intervention. effects were still
ing included presents at the 12
physical exercises, weeks follow-up
speed-of-processing,
working memory and
response inhibition
trainings.
Mazeretal. | Canada Randomized Training ina driving | Adults with Training group On-road No diffe
(2015) control trial simulator cognitive followed a driving cognitive functions, | Training between groups after
impairment simulator training functionnal group: 23 the intervention on
program. The program | independance index | control on-road evaluation
used standardized group: 22 and cognitive
training simulations. evaluation. However,
Comparison between people with moderate
training group and cognitive impairment
passive control group were more likely to
and before/after the pass on-road
intervention. evaluation than
people with more
severe cognitive
impairments
Klonoffet  [US Cohort study Paper/pen-based | Patientsina Evaluation of factors | Cognitive Total: 103 Better performance in
al. (2010) coghnitive training il i ing fi ion, driving coghnitive retraining
during rehabilitation | ward drive decision and status, degree of task associated with
success of cognitive working alliance clearance to drive.
retraining Better working
alliance associated
with better
compliance tothe
rehabilitation
procedure and better
outcomes.
Kumaretal. | US Cohort study Classroom, Stroke Comparison of a Driving status, Total: 16 13/16 patients were pilot study, low sample size
(1991) simulator, and on- survivors cohort of stroke cognitive evaluation, cleared to drive.
road lessons. patients before and perceptual Patient with better
after adrivertraining | evaluation cognitive functioning
program. The program were more likely to
relied on classroom succeed
lessons, simulator
training, and on-road
lessons
Leon- Spain Retrospective | Holistic Patientswith TBI* [ All participants Physical health, Total: 17 35% of participants | pilot study, low sample size
Carrion et study neurorehabilitation underwent 10 month | Coghnitive functions, returned to drive
al. (2005) ormore of Driving status despite physician
neurorehabilitation. recommandation.
Divided into two After rehabilitation,
groups: driver (despite 70% were cleared to
physician drive, including the
recommendaiton) and 35% that already
non-driver started to drive.
(compliance with
physician
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Nakagawa & | Japan Cross- Presenceof a Normal aging older | C: i f 538 i i Total: 538 Participant with
Park (2014) sectionnal study | passenger adults family members of degree of cognitive moderate
older driver on impairment, driving cognitive impairment
whether they drive history, driving benefited the most
‘with their older adult, | exposure, from passenger
and cognitive propensity to drive presence (less crash
evaluaiton of older with a passenger, involvement). No
adults crash history effect on the other
participants group.
Ottetal. us Cohort study Video feedback Older adults with Video camera is set Driving error severity | Total: 12 Mean total unsafe Uses of personalized feedback
(2017) from participants very mild to mild up in participants car. | score, number of driving severity
own driving dementia. The camera activates | accidents, scores per 1,000
when it detect a satisfaction ratings miles were reduced
sudden change in from participants from baseline by 43%
acceleration. When during the
activated, the video is intervention and by
then sentto 56% during post
experimenter for intervention
rating and a feedback monitoring
is given to partiicpants
every week with their
own video footage of
the week. Cohort
followed during 9
month, with a score
evaluated each month
Ottetal. us Randomized Video feedback Older adults with Video camera is set Number and Total: 50 Unsafe driving event | Follow-up to Ottet la. (2017)
(2021) control trial from participants | verymildtomild | up in participantscar. | severityofunsafe | Experimental | reduced by 12%in
own driving dementia. The camera activates | driving events, group: 25 experimental group,
when it detect a number of Control while keeping
sudden change in accidents, cognitive | group: 25 constant in control
acceleration. When evaluation group. Severity of
activated, the video is unsafe driving events
then sentto reduced by 37% in
experimenter for experimental group.
rating and a feedback Intervention had
is given to participants more impactin less
every week with their severly impaired
own video footage of patients
the week. Cohort
followed during 9
month, with a score
evaluated each
month. Control group:
same set-up but no
feedbacks given
Popeetal. |US Use of mild Both groups followed | Standardized driving | Total: 30 Only benefitof tDCS | pilot study, low sample size
(2018) control trial direct-current cognitive acomputer-based simulator evaluation | experimental | compared to sham on
stimulation (tDCS) | impairments cognitive training. group: 15 driving speed, no
during computer- Intervention group control difference on other
based cognitive also had atDCS group: 15 outcomes. Benefit of
training to improve activated during tDCS not clear.
the retraining training, while the
control group only had
asham tDCS.
Rossetal. | Australia Cohort study On-road training Patients with TBI* | Description of a number and goals of | Total: 350 Individualized on-
(2018) lessons cohort of TBI patients | on-road training 246 resumed | road lessons allowed
which underwent a lessons, time from driving and each patient to have
driving re-training injury to 94 failed retraining on aspect
program based on independent driving, | initial driving | of driving that they
ividuali license restricti ifi need.
lessons Most compensatory
strategies aimed at
cognitive
impairments and
improve previously
learned driving skills
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clients shows driving
deficits but
demonstrate insight
and potential to leam
compensatory
strategies. Training
works the best when
tailored to the
specifics of the
patients

Schulzetal. | Germany Cross- Results lead to the Older drivers (50+) | Both age group neuropsychological | Total: 66 Older drivers showed | Indirect recommandation for road-
{2020) sectionnal study | recommandations andyoungdrivers | udnerwent a cognitive | evaluation, Older driver: | lower traffic sign sign lessons for older adults
of classrooms (18-35) evaluation and a traffic sign 37 comprehension
lessons about road traffic sign comprehensiontest | Younger speed and tended to
signs to improve comprehension test. driver: 29 interpret more recent
driving safety Both groups were traffic signs less
compared on their accurately than
results younger drivers.
Lessons directly
aiming at road sign
comprehension for
older adults could
allievate this
impairment
Shimadaet |Japan Randomized Classroom, Older adults with Intervention mixing Standardized On- Total: 146 Benefit of the Same team as Ishii etal. (2021)
al, (2019) control trial simulator, and on- MCI* classrooms lessons, | road evaluation, Training intervention on safe
road lessons simulator training and | Cognitive evaluation | group: 70 driving skill score
and on-road lessons Control during on-road
compared to an active group: 76 reassessment, no
control group impact on cognitive
(education class evaluation
about safety driving
only). Data gathered
pre-, post- training.
Soderstrom | Sweden Non- Classroom, on-road | Stroke survivor Stroke survivor that Cognitive Total: 54 No sig Vil i of
etal. (2006) randomized lessons are not cleared to evaluation, Stroke correlation between | combined classrooms and on-road
experimental drive follows are- standardized on- survivor: 34 neuropsychological lessons for stroke survivor.
study training program road evaluation Healthy evaluation and on-
comprised of control: 20 road evaluation. 87%
classroom lessons of stroke survivor that
about road signs and underwent the
on-road training retraining program
lessons. They are were cleared to drive.
compared witha
healthy control on a
cognitive evaluation
and standardized on-
road evaluation before
and after the
intervention.
Sangraret | Canada Systematic This systematic Normal aging older | NA NA 32articles | Interventions
al. (2019) review review examined adults included in comprised of tailored
evidence on older the review training can improve
driver training with knowledge of road
respectto (1) road safety, changes to
safety knowledge; self-perception of
(2) self-perceived driving abilities, and
changes in driving improved behind-the-
abilities; and (3) wheel performance of
behind-the-wheel older drivers.
performance.
Sasakietal. | Japan Scoping review | Synthesize the Older adults with On-road evaluation | 3 studies Beneficial impactofa | Shimada et al. 2019, Ishii et al. 2021;
(2022) current MCI* included combinaiton of Teasdale et al. 2016 are included in
peer-reviewed classroomand on- | this review
research articles on road retraining
the effectiveness of program on on-road
driving training in evaluation of older
individuals with adults with MCI
MCl.
Schultheis | US Narrative review | Narrative review of | Patients with TBI* | NA Driver retraining NA Deficit in selective
&Whipple brain injuries that and divided attention,
(2014) oculd impact and processing speed
driving. Driver impact driving safety.
retraining is Driver retraining is
discussed recommended if
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9.9 Appendix I: Scoping review on automated systems as
compensation

9.9.1 List of equations used in the database search

Pubmed:

"cognition disorders"[MeSH Terms] OR "cognition disorder*"[Title/Abstract] OR
"cognitive deficit*"[Title/Abstract] OR "cognitive dysfunction"[MeSH Terms] OR
"cognitive dysfunction*"[Title/Abstract] OR "cognitive impairment*"[Title/Abstract]
OR "Alzheimer Disease"[MeSH Terms] OR Alzheimer[Title/Abstract] OR “Amne-
sia”’[MeSH Terms] OR Amnesia[Title/Abstract] OR "Dementia"[Mesh Terms] OR
Dementia[Title/Abstract] OR "Parkinson Disease"[Mesh Terms] OR Parkinson|[Ti-
tle/Abstract] OR "Neurodegenerative Diseases"[MeSH Terms] OR "neurodegenera-
tive disease*"[Title/Abstract] OR “degenerative disease*"[Title/Abstract] OR "Disa-
bled Persons"[MeSH Terms] OR "disabled person*"[Title/Abstract] OR "people with
disabilities"[ Title/Abstract]

AND

"autonomous vehicles"[MeSH Terms] OR "autonomous vehicle*"[Title/Abstract] OR
"autonomous car*"[Title/Abstract] OR "automated vehicle*"[Title/Abstract] OR
"semi-autonomous vehicle*"[Title/Abstract] OR ("semi-autonomous*"[Title/Ab-
stract] AND "car"[Title/Abstract]) OR "self-driving car*"[Title/Abstract] OR "self-
driving vehicle*"[Title/Abstract] OR ("Automation"[MeSH Terms] AND "Automobile
Driving"[MeSH Terms]) OR (("automation"[Title/Abstract]) AND ("car driving"[Ti-
tle/Abstract] OR "vehicle driving"[Title/Abstract] OR driver*[Title/Abstract])) OR
“automated driving”[Title/Abstract] OR “assisted driving”[Title/Abstract] OR "driv-
ing assistance system*"[Title/Abstract] OR "driver assistance system*"[Title/Ab-
stract] OR "advanced driver assistance system"[Title/Abstract] OR “in-vehicle auto-
mation”[Title/Abstract] OR “driver* rehabilitation”[Title/Abstract]

CINAHL:

( (MM "Cognition Disorders") OR cognition disorders OR cognitive deficits OR cogni-
tive dysfunction OR cognitive impairment OR OR (MM "Amnesia") OR amnesia OR
dementia OR (MM "Neurodegenerative Diseases") OR neurodegenerative disease OR
parkinson's disease OR (MM "Parkinson Disease") OR (MM "Persons with Disabili-
ties") OR persons with disabilities )

AND ( (MM "Autonomous Vehicles") OR autonomous vehicles OR autonomous cars
OR automated vehicles OR automated cars OR self driving cars OR self driving vehi-
cles OR automated driving OR advanced driver assistance systems OR driver rehabil-
itation )

Embase:

'autonomous vehicle'/mj OR 'autonomous car*':ti,ab,kw OR 'autonomous vehi-
cle*":ti,ab,kw OR 'automated car*':ti,ab,kw OR 'automated vehicle*':ti,ab,kw OR
'semi-autonomous vehicle*':ti,ab,kw OR 'semi-autonomous cars':ti,ab,kw OR 'self-
driving car*':ti,ab,kw OR 'self-driving vehicle*':ti,ab,kw OR 'driving assistance sys-
tem*':ti,ab,kw OR 'driver assistance system*':ti,ab,kw OR 'advanced driver assistance
system*':ti,ab,kw OR 'in-car automation':ti,ab,kw OR 'in-vehicle automation':ti,ab,kw
OR 'driver* rehabilitation':ti,ab,kw

OR
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(‘automation'/mj OR 'automation':ti,ab,kw) AND ('car driving'/mj OR 'automobile
driving':ti,ab,kw OR 'driving, car':ti,ab,kw OR 'vehicle driving':ti,ab,kw OR
'driver®':ti,ab,kw)

AND

'cognitive defect'/mj OR 'cognition disorder':ti,ab,kw OR 'cognition disor-
ders':ti,ab,kw OR 'cognitive defects':ti,ab,kw OR 'cognitive deficit':ti,ab,kw OR 'cogni-
tive disability':ti,ab,kw OR 'cognitive disorder':ti,ab,kw OR 'cognitive disor-
ders':ti,ab,kw OR 'cognitive dysfunction':ti,ab,kw OR 'cognitive impairment':ti,ab,kw
OR 'delirium, dementia, amnestic, cognitive disorders':ti,ab,kw OR 'cognitive de-
fect':ti,ab,kw OR 'Alzheimer disease'/mj

OR

'Alzeimer’:ti,ab,kw OR 'amnesia'/mj OR 'amnesia:ti,ab,kw OR degenerative dis-
ease'/mj OR 'meurodegenerative disease':ti,ab,kw OR 'neurodegenerative diseas-
es':ti,ab,kw OR 'degenerative disease':ti,ab,kw OR 'Parkinson disease'/mj OR 'Parkin-
son':ti,ab,kw OR 'disabled person'/mj OR 'disabled person*' OR 'people with a disa-
bility' OR "people with disabilities' OR 'people with disability' OR 'person with a disa-
bility' OR "person with disability' OR 'persons with disabilities'

Web of Science:

TS=("cognitive defect*" OR “cognition disorder*” OR “cognitive defects*” OR “cogni-
tive deficit” OR “cognitive disability” OR “cognitive disorder*” OR “cognitive dysfunc-
tion” OR “cognitive impairment” OR “dementia disorders” OR “amnestic disorders”
OR “cognitive defect” OR “Alzheimer” OR “amnesia” OR “degenerative disease” OR
“neurodegenerative disease” OR “degenerative disease” OR “Parkinson*” OR “people
with disabilities” OR “person* with disabilities” OR “disabled person*")
TS=("autonomous vehicle*" OR "autonomous car*" OR "automated vehicle*" OR “au-
tomated car*” OR "semi-autonomous vehicle*" OR "semi-autonomous car*" OR "self-
driving car*" OR "self-driving vehicle*" OR "driving assistance system*" OR "driver
assistance system*" OR "advanced driver assistance system*" OR “in-vehicle automa-
tion” OR “in-car automation” OR “driver* rehabilitation”)

PsycINFO:

*Cognitive Impairment/ or *Alzheimer's Disease/ or *Amnesia/ or *Neurodegenera-
tive Diseases/ or “cognition disorder*”.mp. or “cognitive deficit*”.mp. or “cognitive
dysfunction*”.mp. or “cognitive impairment*”.mp. or “degenerative disease*”.mp.
OR parkinsonism/ OR *parkinson's disease/ OR parkinson.mp. OR *disabled person-
nel/ OR

disabled person*.mp. OR “people with disabilities”.mp. OR “person* with disabili-
ties”.mp.

*autonomous vehicles/ or (autonomous vehicle* or autonomous car* or automated
vehicle* or automated car* or semi-autonomous vehicle* or semi-autonomous car* or
self-driving car* or self-driving vehicle* or assisted driving or automated driving or
vehicle automation or automobile automation or driver rehabilitation).mp. or (driver
assistant system or driver assistance system).mp. or in-car automation.mp.

Sociological abstract:

"cognitive Impairment” OR "cognition disorder" OR "cognitive deficit" OR "cognitive
dysfunction" OR Alzheimers OR Amnesia OR Parkinson OR dementia OR "neuro-
degenerative disease" OR "degenerative disease" OR “disabled person” OR “people
with disabilities” OR “person with disabilities”

AND
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("autonomous vehicle" OR "autonomous vehicles") OR ("autonomous car" OR "au-
tonomous cars') OR ("automated vehicle" OR "automated vehicles") OR “automated
car” OR “self-driving car” OR “self-driving vehicle” OR “assisted driving” OR “auto-
mated driving” OR “in-vehicle automation” OR “in-car automation” OR "driver assis-
tance systems" OR "advanced driver assistance systems"

Google Scholar:

("cognitive impairment” OR "cognitive deficit" OR "cognition disorder") AND (“au-
tonomous vehicle” OR “autonomous car” OR “automated vehicle” OR “automated
car” OR “self-driving car” OR “self-driving vehicle” OR “assisted driving” OR “auto-
mated driving” OR “in-vehicle automation” OR “in-car automation” OR "driver assis-
tance systems” OR "advanced driver assistance system”)
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9.9.2 Prisma Flow chart of study inclusion process
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9.9.3 Table of included articles in the data extraction process

F"?::::;‘ or Country Design Aim Method Population | comparison Outcome(s) Sample Results
Ahmednezhad | United Cross Evaluate safety | All participants | Older adults | Comparison Response time to 19 patient | No difference
(2023) States sectional and cognitive complete two with between AD the emergency withAD, | between groups
study workload of scenarios ina AD and group and 20in the
operating AVin | driving control group | control and control
preclinical AD simulator. Both between both group
patients scenarios scenarios
included an
emergency
eventthat
required
manual take-
over by
participants.
One scenarios
alsoincluded a
cognitive
distractor task
Classen United Feasability Feasbility of On-road Healthy ADAS and IVIS Number of driving 3adults This protocoal
(2022a) States study procedure to evaluation adults activated or not | errors, duration and can capture
investigate on predefined timing of ADAS driving
effectof IVIS course, AVAS activation performance
and ADAS on and ADAS and compare
driving activated for when ADAS and
performance half of the VIS are
course activated or not
Classen United Scoping Scoping review NA Older NA Driving safety, 28 Active stearing
(2019) States review on the effect of adults convenience and included | and
IVIS and ADAS comfort studies braking system
onolder drivers alleviate drivers
stress and
enhance safety.
Audio GPS
reduce cogntive
workload.
However,
increase safety
risk and
distraction when
use of multiple
system or
complex
interfaces.
Classen United RCT Assess the Non- Adults Activated ADAS | Number of driving NA NA
(2022b) States protocol efficacy of ADAS | randomized with PD and IVISornot | errors
and IVISon experimental
drivers with PD study
Deffler United Survey Assess Survey Healthy only descripitve | Frenquecy of use 86older | Perceived
(2022) States study exposure to, distributed to older adults | study and perception of adults improved safety
perceived safety | older adults ADAS with ADAS, less
and comfort of driving
ADAS of odler avoidance when
adults ADAS can be
used
Hagzare Canada Qualitative | Investigatethe | Use of Care partner | Demographic 20 care AV could enable
(2022) study perspective of questionnaire of information, partners independance
care partnerof | and semi- older adults | level of of people with
people living directed with CI tamiliarity with CI, however
with Clon interview on AV, AV there is still
usefullness of automated acceptance safety concern
automated vehicle. and usefulness regarding AV.
vehicle questionnaire Care partner
were much
more confident
regarding AV
safety when they
useit
themselves,
compared to
people with CI
Hagzare Canada Survey investigate the Survey Older adults | Descriptive Rating of AV on 9older Acceptance with
(2023) study perspective and | distributed to self study trust, perceived adults relatively high
use of AV for older adults identified as safety and intention | with Cl overall ratings
people with Cl with Cl having CI to use for both PAV and
FAV use across
the three items
of trust,
perceived
safety, and
intention to use
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Giang
(2023)

United
States

RCT
(preliminary
study)

Impact of ADAS
and IVIS on
driving safety

Activaiton of
ADAS while
doing on-raod
evaluation

Adults with
PD

Activaiton or
not of
ADAS/IVIS
during on-road
evaluation

Number of driving
errors

45 adults
with PD

Fewer error with
ADAS/IVIS
activated on the
highway, but no
difference
between both
condition in
urban areas.
Potential for
ADAS are not
clear, and
seems to be very
person-
dependant

Knoefel
(2019)

Canada

model
presentation

Presentation of
amodel of AV as
cognitive
assistive device

NA

NA

NA

NA

NA

Cognitive
impairments
could be
theoretically
alleviated by the
used of specific
ADAS and IVIS,
depending on
the type of
cognitive
impairments.
Real-life studies
should
investigate such
system, based
ont he model
linking cognitive
domain, driving
behavior and
ADAS/IVIS

Lajunen
(2021)

Norway

Survey
study

Older adults
evaluate safety,
trust, comfort,
ease-of-use and
attractiveness
for vehicle with
SAE levels 2to 5

Survey
distributed to
older adults

Older
adults (65+)

SAE levels,
demographic
informations,
questionnaire
on AV

safetiness,
trustworthyness,
enjoyableness,
reliableness,
comfortableness,
easy to use, and
attractiveness of car
with varying SAE
levels

236 older
adults

Vehicles with
SAE levels 2
were the highest
ranked car, with
levels 5 car
considered as
the less safe
and trustworthy
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9.10 Appendix J: Recommendations

9.10.1 Recommendations in French
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