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Summary 

This report considers seniors as those aged 65 years and over. 
Health conditions that reduce mobility and increase crash risk can 
occur at any age, but do so more frequently from 50 years on. The 
highest risk is observed for road users over 75 years of age.   
 
Seniors are most at risk in traffic as pedestrians or cyclists. Seniors 
form a high proportion of casualties as well as being at significantly 
greater risk per kilometre travelled. As drivers, seniors are a greater 
risk to themselves than to other road users. 
 
Seniors’ high crash risk is due to three factors: Vulnerability: 
crashes are more likely to have serious consequences. This is the 
most important reason for the overrepresentation of seniors in crash 
statistics. Reduced driving: Seniors typically drive fewer kilometres 
than younger drivers. Drivers with a low mileage have a higher risk 
per kilometre (regardless of age) because of the higher proportion 
of kilometres driven in urban areas and a lack of routine; and 
Fitness to drive: on average seniors have a greater crash risk 
because of age-related cognitive and physical limitations and health 
conditions that affect fitness to drive. 
 
Crashes involving seniors typically occur at complex traffic situations. 
Senior drivers and riders are particularly involved in left-turn 
crashes (right-turn in case of left-hand traffic countries) and 
senior pedestrians while crossing at unsignalized locations. 
 
With respect to infrastructure, seniors particularly benefit from a  
clear and predictable lay-out of intersections with ample time to 
react, as do other road users. 
 
The fitness of older drivers should be monitored in a staged system 
of screening (self-test, advice from the primary care physician; 
reference to a specialist for a more thorough examination). A 
general age-based screening of all drivers is not deemed advisable. 
 
Training may counter age-related problems in traffic and support 
seniors’ compensation strategies. However, there is mixed evidence on 
the effectiveness of such training. 
 
Passive safety measures such as smart seatbelts and bicycle helmets 
are important for seniors to compensate for their physical 
vulnerability. Advanced Driver Assistant Systems (ADAS) can help 
sen io rs  by  compensating for some age-related problems. Forward 
collision warning/mitigation, navigation systems, and parking 
assistants have been favourably evaluated.   
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1. What is the problem?  

Society is continuously aging and the baby boomer generation, who is 

getting older, is healthier and more mobile than any other previous 
generation of seniors. The proportion of people aged 65 years or over 

in the total population of the European Union (EU-27) has been 

projected to increase from 21.1% in 2022 to 31.3% in 2100 (Eurostat, 
2023). Similarly, the number of people aged 80 years or over is 

expected to grow from 6.1% in 2022 to 14.6% in 2060. With larger 
absolute numbers and greater participation in traffic, the number of 

senior road crash casualties is also rising. 
 

Most statistics define seniors as people aged 65 and over. However, it 
is not possible to draw a firm line here, because this group is very 

heterogeneous (Bell et al., 2013). Some studies consider 50 or 55 year-
olds as seniors already, while others only start with the age group of 

70 (Krarup, 2012). This practice reflects the fact that seniors form a 
very heterogeneous group. Some struggle with health problems and 

functional loss as early as 50 to 60 years, whereas others are fit until 
high in their 80s (GOAL, 2013). This report considers seniors as those 

aged 65 years and over. 

 
On average, the risk of being fatally injured increases from the age of 

75 onward. Among those aged 65–74, the average risk is also 
increased, though to a lesser extent  (CONSOL, 2014). It is important 

to make a distinction between the risk that older adults run themselves, 
and the risk that they pose to other road users. Evidence, albeit 

somewhat dated, indicates that older people are primarily at higher risk 
of being severely or fatally injured in crashes compared with middle-

aged road users, while their likelihood of causing a crash that harms 
others appears less strongly elevated (e.g., Davidse, 2007). Older road 

users’ greater physical vulnerability and the changes associated with 
ageing form a challenge for policymakers to make the infrastructure 

‘foolproof’, ensure this groups’ fitness to drive or  cycle, and promote 
technical solutions that can compensate for certain age-related 

problems (e.g., Karthaus & Falkenstein, 2016). 

2. How do seniors participate in 

traffic? 

With increasing age, seniors reduce both the number and length of 
their trips. In particular, in between the age of 75 and 79 a drop in 

the number of trips is observed in many European countries (Bell et 
al., 2013). A more recent EU-wide survey reports a decline in 
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mobility already from the age of 55 (Armoogum et al., 2022). 
Although the distribution of transport modes varies between 

countries, typically the proportion of trips as a car driver decreases 
while the share of walking and riding as a passenger is increased 

(Bell et al., 2013). In countries where cycling is common, there is a 
strong increase in the use of pedelecs (electrically assisted bicycles) 

by older cyclists. In Germany, for example, 11% of senior 

households have at least one pedelec, and half of the distances 
covered by pedelecs are by persons of 60 years and above (Nobis & 

Kuhnimhof, 2018). In the Netherlands, around 25% of total bicycle 
distance in the general population is covered by pedelec; among 

those 65–75 it is almost 50%, and among those 75+ it exceeds 
60% (de Haas & Hamersma, 2020). Several European countries are 

in transition to encourage sustainable modes of transport, but 1. they 
have not yet completely modified their infrastructure to safely include 

cyclists and personal mobility devices as scooters, and 2. older users, 
whether motorists or cyclists, have not yet been able to adapt their 

behavior to these changes. 

3. Seniors and road safety 

The rising number of seniors in the population is reflected in the crash 

statistics. In 1992, in the European Union (EU27) 17% of the people 
who were killed in a road crash were 65 and older; whereas in 2023 

this share had risen to 28%. Seniors make up a large proportion of the 
pedestrians (47%) and cyclists (47%) killed in road traffic crashes. 

Accordingly, almost half (49%) of the senior fatalities in Europe (2023) 
was either a pedestrian or cyclist. In contrast, among younger road 

users (0-64 years old), pedestrians and cyclists account for only 20% 
of the fatalities. For more details see Facts and Figures Seniors 

(European Commission, 2025). 

3.1  Crash risk 

Compared to middle-aged adults, seniors – especially from 75 years 

onward – have a greater risk of severe injury or even death in every 
mode of transport (Bell et al., 2013). For example, in 2013 -2022 in 

the Netherlands, older (70+) car drivers carried a risk of dying in a road 
crash 2.8 times higher than younger car drivers (60-) (SWOV, 2024). 

For older (70+) pedestrians the risk was 6.6 times higher and for older 

(70+) cyclists the risk was even higher; 12.4 times higher than for 
younger pedestrians. Whereas 60-69-year old pedestrians and car 

drivers have a comparable risk to younger pedestrians and car drivers, 
the risk of dying in a road crash for cyclists increases from the age of 

60 years (SWOV, 2024). 
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For motor-vehicle drivers, we can differentiate between two types of 
risk: sustaining injuries (or death) oneself due to a crash, or, being 

involved in a crash where someone else is injured (a passenger or 
another party). Older drivers are at especially increased risk of dying 

or being seriously injured due to a crash, but less so to be involved in 
a crash in which someone else is hurt (Davidse, 2007; Dellinger et al., 

2004; Lafont et al., 2010; Tefft, 2008). Seniors are more at risk 

themselves than being a danger to others in traffic. 

3.2  Causation factors 

Increased risk for older road users can be ascribed to three factors: 

 
• Frailty bias: older people are more vulnerable. A crash that would 

leave a younger person with relatively minor injuries can cause 
severe injuries in older persons. Moreover, seniors have an 

increased likelihood of complications and even with fatal 
consequences. Accordingly, older road users are overrepresented 

in all crash statistics, in particular regarding severe injury and 
fatality. See for more information Paragraph 3.3. Frailty) 

 
• Reduced driving: older drivers travel less than younger people. 

Low mileage drivers have a higher risk per kilometre travelled 

(regardless of age) – particularly because of the type of road that 
is mostly used (more high-risk urban traffic, fewer low-risk 

motorways) (Zhu et al., 2025), but also because of the lack of 
routine (Charlton et al., 2019; Janke, 1991; Langford et al., 

2006; Rolison & Moutari, 2018). 
  

• Fitness to drive: on average seniors are at greater risk of being 
involved in a crash because of age-related cognitive and physical 

limitations and because of the higher occurrence of diseases that 
increase crash risk (Charlton et al., 2010; Falkenstein et al., 

2020; Vaa, 2003).  

3.3  Frailty 

Older people’s bones break more easily, broken tissue takes longer to 

heal, and complications are more likely – in particular in conjunction 
with possible existing health conditions. For this reason, older road 

users are severely injured or even killed in crashes that would be less 

serious for younger people (Ang et al., 2017; Johannsen & Müller, 
2013). The EC project SENIORS (Wisch et al., 2017) gives a good 

overview of injuries for senior road users: 
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• For car occupants, thorax injuries especially are more frequent 
and more severe in older occupants. For example, breaking three 

ribs or more is the most common injury type, with the risk being 
approximately 1.5 times greater for the 65+ age group compared 

with the 25-64 age group. These injuries are often caused by the 
seatbelt. 

 

• For cyclists, most very severe injuries occur to head, thorax and 
lower extremities. Injuries to the upper extremity are common 

among injuries of moderate severity. Moreover, for users of 
pedelecs, the injury risk is greater for injuries to the head and 

the upper and lower extremities (Poos et al., 2017). 
 

• In the case of pedestrians, the body regions most affected are 
similar to those for younger pedestrians, namely the lower 

extremities, the head, and the thorax. Also, senior pedestrians 
often suffer injuries to the upper extremities, although these are 

mostly of moderate severity. 

3.4  Age-related changes 

Older road users are less likely to exhibit risky behaviour. As drivers, 

they tend to drive more slowly, keep a greater following distance, and 

are less likely to execute dangerous manoeuvres (such as risky 
overtaking). A number of functions required to drive a vehicle can 

however deteriorate with increasing age: sight, in particular peripheral 
sight and night vision; balance; agility; reaction time. Such 

deterioration does not affect everybody to the same extent at the same 
age and does not necessarily lead to reduced fitness to participate in 

traffic. Often these limitations are compensated for by choosing the 
place and time where one drives or rides and by a careful driving/riding 

style. Apart from the “normal” age-related symptoms, chronic diseases 
such as heart and arterial problems, dementia or arthritis become more 

frequent at an older age. While limitations related to just one illness 
can often be compensated for, the risk of crashes increases clearly with 

multiple diseases. Medicine that is taken because of these conditions 
can moreover cause drowsiness and inattentiveness and therefore also 

impair driving (Ramaekers, 2017). (See, e.g., Karthaus and Falkenstein 

(2016) for more details). 

3.5  Typical crashes 

3.5.1 Pedestrians 

When a pedestrian falls, this is not considered as a road crash if no 

vehicle is involved (UNECE, 2019). This is estimated to be the case with 
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three out of four injured pedestrians treated in hospital. Consequently, 
these cases do not figure in any statistics on transport crashes. The 

cause of this type of crash is often found to be a poorly maintained road 
surface (Methorst et al., 2017). 

 
In 2022, almost 1 in 2 pedestrian fatalities (47%) was a person aged 

65 or older, and the share had increased since 2012 when 44% of the 

fatally injured pedestrians was over 65 (European Commission, 2024a).  
In pedestrian crashes with other road users, older pedestrians are 

overrepresented in crashes at intersections (e.g., O’Hern et al., 2015; 
Fiorentino et al., 2017). In a literature review (Oxley et al., 2004) it 

was shown that older adults – especially those with reduced mobility – 
are less likely to use crossing facilities if this involves more walking. On 

unsignalised crossings, older pedestrians fail more often than younger 
ones to take their (slower) walking speed into account, especially in 

complex traffic environments (Wilmut & Purcell, 2022). Moreover, they 
are more likely to look down to the ground to avoid falling (Zito et al., 

2015) and therefore fail to see other road users. Other causal factors 
include incorrectly judging the speed of the oncoming vehicle or not 

expecting the vehicle’s manoeuvre (e.g. vehicles reversing or turning). 
Finally, pedestrians’ reduced visibility plays an important role in crashes 

of all age groups (Ewert, 2012; Oxley et al., 2004). 

3.5.2 Cyclists 

In 2022, 1 out of 2 cyclist fatalities were persons aged 65 years or older 
(European Commission, 2024b). The vast majority of the injury crashes 

of cyclists do not involve motor vehicles, but are falls or collisions with 
non-motorised vehicles. A study among cyclists who were treated in 

hospital or the emergency rooms in the Netherlands, Austria, and 
Switzerland, showed that approximately 90% had been involved in a 

crash without a motor vehicle (Methorst et al., 2016). This study 
concerned all age groups, but the share of non-motor vehicle crashes 

can be expected to be even higher for older cyclists, as they generally 
have more problems with balancing and getting on and off their bicycle 

(Methorst et al., 2016). It must be noted that bicycle crashes without 
motor vehicle involvement are severely underreported and hence much 

more frequent than crash statistics suggest.    

 
Older cyclists who were involved in a crash without a motor vehicle 

were studied in the Netherlands. Three types of crashes were identified, 
each with an approximately equal share (Boele-Vos et al., 2017): 

1) collided with another cyclist (mainly not so old cyclists, 50-70) 
2) bumped into an obstacle (all ages 50+) 

3) fell (e.g. due to a steering error or when stopping or turning) 
(mainly 70+). 
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Older cyclists colliding with a motor vehicle are often turning left (right 

in countries with left-hand traffic) (Goldenbeld, 1992; Oxley et al., 
2004). 

 
Pedelecs (electrically assisted bicycles) are a new, attractive means of 

transport for senior citizens. In a naturalistic cycling study, it was found 

that seniors ride their pedelecs more slowly than middle-aged cyclists 
but faster than their peers on conventional bikes (Schleinitz et al., 

2017). The crash-involvement risk when using a pedelec is subject to 
scientific debate. For older women riding pedelecs poses greater injury 

risk as compared to riding conventional bicycles, but this effect is not 
clear for older men (Schepers et al., 2020). Important crash causation 

factors are problems with balance and unfamiliarity with the pedelec 
(Fyhri et al., 2019; Schepers et al., 2020). 

3.5.3 Car drivers 

Intersections are challenging for all drivers because they require 
simultaneous observation of multiple road users, estimation of their 

speeds, and rapid decision-making. Some of these skills can deteriorate 
with ageing, which makes these situations particularly difficult for 

seniors. Accordingly, senior drivers have a higher percentage of crashes 

at intersections, especially in left-turn conflicts (or right-turn in left-
hand traffic countries). Senior drivers fail more often than middle-aged 

drivers to give priority to other road users and commit more driving 
errors such as crossing a red light or deviating from their lane (Fornells 

et al., 2017; Johannsen & Müller, 2013). In Denmark, an in-depth 
investigation of 32 crashes involving car drivers of 70 years or over 

found three types of crash, each taking up about one third of the sample 
(HVU, 2012): 

1) The driver became ill and therefore incapacitated to drive. 
Denmark had at the time of the study a mandatory medical 

check-up for senior drivers and all drivers had passed the 
mandatory examination within the year preceding the crash. The 

investigator judged in two cases that there could have been 
doubts regarding the fitness to drive at the time of testing. For 

two other drivers, it was concluded that they should have realised 

before departure that their health condition was deteriorating. 
2) The driver should have given priority or had crossed a red light. 

In all cases the senior driver missed some vital information. 
Contributing factors were stress or anxiety on the senior’s part, 

exaggerated speed by the other party, and complexity of the 
infrastructure. 
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3) The driver was innocently involved because of another road user’s 
error. There was nothing the senior driver could have done to 

prevent the crash. 

4. Countermeasures 

4.1  Infrastructure 

Infrastructure that is good for seniors is good for everyone. Seniors 

particularly benefit from clear and predictable layout at intersections, 
but younger road users also benefit. Important aspects include 

(Davidse, 2007): 
  

• Pedestrian islands between wide crossover intersections where 
pedestrians and cyclists can safely wait. With fewer lanes to cross 

and only one direction to check, the complexity of crossing is 
reduced. 

• Good maintenance of pavement and cycle paths, reducing the 
risk of falling and the need to look down. 

• Good visibility in the approach to an intersection, giving drivers 
time to anticipate. 

• Joining roads at an angle of 90° so that looking back over the 
shoulder to see oncoming traffic can be avoided. 

• Conflict-free traffic lights and separate lanes for left-turning 

traffic (right turning in case of left hand traffic). 
• Clear traffic signs, installed well in advance (right-of-way rules, 

warnings, indication of lanes). 
• Traffic signs and road markings with high contrast and large font. 

• Reduced speed. 
 

For the benefit of walking and cycling seniors, road-crossings should 
have flattened curbs and all walking and cycling infrastructure should 

be well maintained to prevent potholes, slippery surfaces, protruding 
tiles, etc. that can cause falls or distract seniors from attending to other 

aspects of the traffic (Methorst et al., 2017). 

4.2  Road users 

4.2.1 Fitness-to-drive 

Due to the increased numbers and mobility of older drivers in most 

industrialised countries, there has been a growing concern to ensure 

the fitness of older drivers. General screening from a certain age seems 
intuitively the most obvious solution. However, the evidence does not 

support it (Grabowski et al., 2004; Langford et al., 2008; Martensen, 
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2017; Siren & Haustein, 2015; Siren & Meng, 2012; Skyving et al., 
2018; Vlakveld & Davidse, 2011). In practice, broad testing of all 

seniors (without any specific reason) has even proven to be 
counterproductive (Hakamies-Blomqvist et al. 1996; Mikkonen, 2014). 

One of the reasons is that people who do not drive very often voluntarily 
cease driving because of the medical examination. This could be a 

problem for road safety because older road users are typically more at 

risk when they walk or cycle instead of using the car (Hakamies-
Blomqvist et al., 1996; Vlakveld & Davidse, 2011). Moreover, 

disqualification could mean for those affected a dramatic and 
unnecessary reduction in social integration (Marottoli et al., 2000). 

Furthermore, driving cessation is associated with depressive symptoms 
in older people (Carpenter et al., 2025) 

 
Advising against age-based screening does not mean that it is not 

necessary to pay attention to the fitness of drivers. A staged system of 
screening, starting with a simple self-test and /or a visit to the primary 

care physician, is an alternative to mass screening. If primary care 
physicians doubt the patient’s fitness to drive, they can refer patients 

to specialists for a more thorough examination, which should be 
focused on maintaining mobility, e.g. by issuing a limited licence (e.g. 

day-time only), adjusting medication, or possibly adapting the vehicle 

(Helman et al., 2017). Medical professionals need to be well informed 
about the potential risks posed by medical conditions (ETSC, 2021).   

 
The fitness to drive of driving licence holders will in the future be more 

systematically checked across the EU. The new Directive (EU) 
2025/2205 on driving licences1, which entered into force in November 

2025, contains several provisions that aim at ascertaining whether a 
driver is still (physically and mentally) fit to drive. As a minimum, 

drivers will be asked to fill in a self-assessment before a licence is issued 
to them and at each licence renewal or comply with other assessment 

systems designed at the national level.  

4.2.2 Training 

In general, no reductions in crash risk or improvements to driving 

performance have been demonstrated simply as a result of educational 

measures (e.g., awareness-raising with respect to age-related 
problems in driving; encouragement to minimise difficulties by avoiding 

certain situations like not driving at night or during rush-hours; 
refreshing the knowledge of traffic rules; Fausto et al., 2021). However, 

the combination of this type of educational measures and practical 

 
1 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202502205 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202502205
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202502205
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202502205
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driving lessons has been shown to improve driving performance (Fausto 
et al., 2021; Poschadel et al., 2012). 

 
One well-known type of training for older drivers are refresher courses. 

These courses are offered in many countries and usually consist of a 
theoretical and a practical part (Marin-Lamellet & Haustein, 2015). The 

practical part often consists of a feedback drive, where the participants 

take a ride with an instructor and get feedback afterwards on how to 
improve their driving.  

 
Another type of training focusses on functionalities that are reduced 

specifically in older adults, such as useful field of view, information 
processing speed, or physical agility. This kind of training often takes 

place in much longer courses (typically 4 to 12 sessions) and has been 
shown to improve driving performance (Fausto et al., 2021). 

 
Courses can also be aimed at encouraging walking, cycling, and the use 

of public transport. The drawback of this type of courses is that they 
usually attract persons who have already adopted the desired 

behaviours, and the courses are less successful in increasing 
acceptance of other transport modes by car-reliant users (Marin-

Lamellet & Haustein, 2015). 

 
For cyclists, in particular for new users of pedelecs, courses to improve 

safe cycling have also been suggested (Fyhri et al., 2019; Schepers et 
al., 2020) and been implemented, for example in the CycleOn 

programme in the Netherlands. However, effectiveness of these 
courses has not been investigated yet. 

4.3  Vehicles 

4.3.1 Passive protection systems 

Seatbelts have an important protective function, but nevertheless they 
can also be the source of injuries (rib fractures) that can be very serious 

and even life-threatening for senior car occupants (Ekambaram, 
Frampton & Lenard, 2019). To improve their protection, it is necessary 

to test vehicles and restraint systems with crash test dummies that 
reflect the frailty of senior car occupants. Since injury probability for 

seniors starts increasing at lower speeds, crash tests should also 

include a moderate speed condition (e.g. 35 km/h) to optimize research 
into protective measures for this target group. New restraint system 

concepts can greatly reduce the risk of serious thorax injury to older 
car occupants in frontal impacts (see e.g. Ekambaram et al., 2015). 

While benefits will also accrue for occupants of other ages, it has been 
estimated that new restraint systems would potentially save 800 to 

https://doortrappen.nl/home/default.aspx
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1,200 lives among the 65+ age group and avert 6,500 to 10,500 
serious injuries over ten years if implemented in all new cars in Europe, 

resulting in an estimated economic benefit between 4.7-8.1 billion euro, 
over the period 2020-2030 (Thomas et al., 2018). 

 
Bicycle helmets can reduce serious head injury by 48% (Høye, 2018), 

which would be important for senior cyclists who have a heightened 

risk of head injury – especially if they use a pedelec (Poos et al., 2017). 

4.3.2 Assistance and information systems 

A distinction can be made between advanced driver assistance systems 

(ADAS) and in-vehicle navigation systems (IVNS). In a general way, 
ADAS and IVNS are considered useful for older motorists if they 

(Davidse, 2006; Mitchell & Suen, 1997): 
• draw the driver's attention to oncoming traffic; 

• signal road users who are in the driver's blind spot; 
• help the driver to focus his or her attention on the important 

aspects of traffic; 
• provide advance information on the traffic situation. 

 

In-vehicle navigation systems (IVNS) 

Navigation systems are favourably evaluated, because they help 

drivers to focus on their driving rather than be distracted by searching 
for particular roads or streets (Eby et al., 2016; Young et al., 2017). 

They can however also be a source of distraction from driving 
(Emmerson et al., 2013). For senior drivers, the reference to landmarks 

(as icons or audio instructions) can improve the support in way finding 
(Edwards et al., 2016). 

 
Possible extensions tailored to specific problems of senior drivers have 

been suggested: specially adapted route selection, e.g. avoid turning 
left – or right in case of left hand traffic (Schwarze et al., 2014); or 

displaying relevant information from the environment, e.g. signs or 
cyclists/pedestrians (Hoffmann et al., 2013). However, products 

"especially for the elderly" can be perceived as stigmatizing and might 
not therefore reach their intended user group (Braun et al., 2019). 

 

Advanced Driving Assistance Systems (ADAS) 

To  evaluate the effects on traffic safety of advanced driving assistance 

systems, three questions need to be asked: (1) does it (if applied) 
prevent crashes? (2) is it used?, and (3) could drivers put too much 

trust in the system (overconfidence)? 
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Forward collision warning or mitigation can compensate for reduced 
vision and attention and slower execution of movements due to age. 

Since the systems work on the basis of radar (among other things) they 
can compensate for poor night vision. It is estimated that the number 

of crashes could be reduced by 20% if all vehicles (independent of 
driver age) were equipped with such a system. Forward collision 

warning systems are well received by seniors and do not cause 

overconfidence (Eby et al., 2016). 
 

Intersection assistants can compensate for some seniors’ problems by 
estimating speed and distance of oncoming vehicles and simultaneously 

monitoring different road users. However, the results of simulator 
studies are mixed. Some positive results were found, but other studies 

found no clear improvement in crossing behaviour, and even 
deterioration. There appeared to be overconfidence in the system in 

that participants did not check intersections as they did before using 
the assistant (Becic et al., 2018). 

 
Behavioural adaptation can also be established for blind-spot warnings. 

Many seniors find it increasingly difficult to turn their head and check 
their blind-spot, which therefore makes a blind-spot warning system 

welcome to them. Users report increased awareness of the vehicles 

around them and are seen to check their mirrors more frequently. 
However, they also make less use of their indicator lights and take 

fewer looks over their shoulder, which could be seen as overconfidence 
in the system (Eby et al., 2016). 

 
Parking assistants do not only increase comfort and reduce stress 

levels, but also reduce some actual dangers such as running into a 
passing vehicle or pedestrian when backing out of a parking space (Eby 

et al., 2016). 
 

Use of ADAS and INVS: senior drivers have as many driving assistance 
systems in their car as the middle-aged generation and are more 

concerned about safety: and yet older drivers are less comfortable with 
using modern advanced technology, and less likely to use carry-in 

technology such as smartphones in their car. However, they tended to 

use in-vehicle technology such as navigation systems, collision warning 
systems, and backup cameras at the same rate as younger generations 

(Owens et al., 2015). Promoting the use of ADAS and INVS would 
increase the safety of this group. Driving simulators appear to be a safe 

way of introducing senior citizens to assistance systems. Such hands-
on learning appears more effective in promoting the use of such 

systems than verbal explanation (Bellet et al., 2018).  
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4.3.3 Vehicle automation 

While great hope is placed on ADAS and INVS systems, vehicle 
automation that takes over the driving task (almost) completely from 

the driver is seen as even more promising. However, the degree of 
automation that can realistically be achieved within the next few 

decades is that of Highly Automated Vehicles (Level 3, SAE/ISO, 2021), 

and this will not resolve the problem of fitness to drive. When a take-
over request from the vehicle occurs, one has to switch from passenger 

to driver and the mental flexibility required at that moment could be 
subject to age-related decline. Most studies that have investigated 

takeover performance by senior drivers in a driving simulator conclude 
that their performance is poorer compared to younger adults (see the 

overview of Li et al., 2019 and review by Gasne et al., 2022). Their 
takeover times are longer, and they steered and braked a little too 

hard. Older drivers are more intensively engaged in their side activities 
and benefit more from earlier warning of taking over.  

 
These findings do not address the effect of certain health conditions on 

the ability to take over the wheel again. To conclude, there are health 
requirements that must be met for driving an automated vehicle, 

although they may not be the same as for conventional vehicles. 

Guidelines will therefore be needed in the foreseeable future for the 
fitness to drive highly automated vehicles which still require human 

involvement. 

4.3.4 Bicycles for seniors 

Older cyclists can benefit from a few simple bicycle modifications like 

anti-slip pedals, a rearview mirror on the handlebars or a more powerful 
headlight to see obstacles or suchlike well ahead of time (Schepers, et 

al., 2020). In order to improve balance and improve safety when 
gaining speed or slowing down, modified bicycles are being developed. 

A tricycle can provide stability even at standstill (Schepers et al., 
2020); an electric tilting tricycle can provide extra stability while 

cornering (Stelling, Hettema & Boele, 2024). Another example is a 
bicycle with a low saddle height - to enable the riders to put their feet 

on the ground - and an active handlebar support - to keep the bicycle 
stable at lower speeds (Dubbeldam et al., 2017). 

 

 

5. Further reading 

Davidse, R. J. (2007). Assisting the older driver: intersection design and in-car devices to 
improve the safety of the older driver. Dissertation Groningen University. SWOV, 
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Stanciu, S. (2016). Use, perceptions, and benefits of automotive technologies among 

aging drivers. Injury Epidemiology, 3(1). https://doi.org/10.1186/s40621-016-0093-4 
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