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Abstract

Introduction. Cognitive disabilities (also due to neurodegenerative diseases) significantly impact daily functions for 
example driving a car, an activity that requires  complex cognitive processes. Methods. Two databases (PubMed and EB-
SCO) were searched between December 2024 and March 2025, using words: Alzheimer’s, dementia, driving ability, dri-
ving and dates from 2004. Total of 324 articles were identified and assessed using PRISMA guidelines. Total of 33 studies 
were included in a review. Results. Thirty studies used measures to assess cognitive functions (both neuropsychological 
tests and questionnaires). Eighteen studies confirmed a higher collision risk among those with cognitive decline, 15 studies 
emphasized longer reaction times among those with cognitive impairment, 14 studies emphasized the need for on-road te-
sts in this group of patients. Conclusions. This systematic review shoved further interdisciplinary research using validated, 
objective assessment tools is needed to better understand the relationship between cognitive function and driving ability, 
particularly in neurodegenerative disorders. Gerontol Pol 2025; 33; 93-104) doi: 10.53139/GP.20253313

Keywords: cognitive decline, driving, neurodegenerative disease

Streszczenie

Wprowadzenie. Zaburzenia poznawcze (spowodowane miedzy innymi chorobami neurozwyrodnieniowymi) znacząco 
wpływają na codzienne funkcjonowanie w tym prowadzenie samochodu, które angażuje złożone procesy poznawcze. Me-
tody. Przeszukano dwie bazy danych (PubMed i EBSCO) w okresie od grudnia 2024 r. do marca 2025 r., używając słów: 
Alzheimer, demencja, zdolność prowadzenia pojazdów, prowadzenie pojazdów i dat od 2004 roku. Zidentyfikowano łącz-
nie 324 artykuły i oceniono je zgodnie z wytycznymi PRISMA. Do przeglądu włączono łącznie 33 badania. Wyniki. W 30 
badaniach wykorzystano środki do oceny funkcji poznawczych (zarówno testy neuropsychologiczne, jak i kwestionariusze). 
W 18 badaniach potwierdzono większe ryzyko kolizji wśród osób z zaburzeniami poznawczymi, 15 badań wykazało dłuższy 
czas reakcji osób z takimi zaburzeniami a 14 badań podkreśliło potrzebę przeprowadzania testów drogowych (w grupie 
starszych kierowców). Wnioski. Przegląd systematyczny pokazał, że potrzebne są dalsze interdyscyplinarne badania z wy-
korzystaniem precyzyjnych narzędzi oceny, aby lepiej zrozumieć związek między funkcjami poznawczymi a zdolnością do 
prowadzenia pojazdów, szczególnie u osób z zaburzeniami neurozwyrodnieniowymi. co w konsekwencji prowadziłoby do 
zwiększenie bezpieczeństwa na drodze. Gerontol Pol 2025; 33; 93-104) doi: 10.53139/GP.20253313

Słowa klucze: zaburzenia neuropoznawcze, choroby neurodegeneracyjne, prowadzenie samochodu

Introduction

Cognitive disability and related difficulties are an im-
portant topic of research in neurology and psychology, 
especially in terms of its impact on daily functioning, 

particularly driving abilities. Driving requires sharp, 
complex cognitive processes such as: attention, working 
memory and risk assessment abilities [1]. These cogniti-
ve processes are necessary for safe driving, regardless of 
the driver’s age [1]. In presenting the general characteri-
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stics of cognitive processes involved in assessing the dri-
ving environment, the following are identified: percep-
tion (isolating important elements in the surroundings), 
memory (storing information), attention (involved in 
selecting relevant information and maintaining cogniti-
ve engagement), thinking (constructing mental models 
of situations), imagination (creating mental represen-
tations of real-world objects), and problem solving [1]. 
Among the cognitive activities involved in assessing the 
driving environment, verbal skills are also increasingly 
recognized. The efficient functioning of the above-men-
tioned intellectual processes and operations is important 
to ensure safe driving regardless of age. Changes in the-
se mental abilities, which can be related to age and neu-
rological conditions, may be crucial. According to stu-
dies, changes in cognitive processes that can occur due 
to aging, brain injury or neurodegenerative diseases can 
lead to reduce driving ability [2]. 

The literature highlights that people with cognitive im-
pairment often exhibit difficulties in decision-making, 
which can affect their safety on the road [3]. Studies 
show that even mild cognitive impairment alongside 
non-cognitive risk factors may be associated with a hi-
gher risk of road accidents [4]. For this reason, under-
standing the mechanisms by which cognitive abilities 
operate in the context of driving is crucial to developing 
effective support and intervention strategies for those 
affected. It is also relevant to consider that human de-
velopment follows multiple pathways and dimensions, 
especially as these become more pronounced with aging 
[5]. Despite the specific direction of changes occurring 
in the cognitive sphere, mental processes in senior age 
group are characterized by plasticity and can be stimu-
lated and modified as needed to support the process of 
adaptation to cognitive changes.

Aim

This review aims to analyse the impact of cognitive 
disabilities on driving ability and to present current rese-
arch in this area. 

Materials and Methods

Two databases (PubMed and EBSCO) were searched 
between December 2024 and March 2025, using key: 
(Alzheimer’s OR AD OR dementia) AND (driving abili-
ty OR driving) with a time limit after 2004. Total of 324 
articles were identified and assessed by two researchers 
N.S. and N.C. using Rayaan software and PRISMA [6] 
guidelines. Inclusion criteria can be found in table I. De-
cision making process.

All included studies were assessed regarding risk of 
bias using “Modified Downs and Black checklist for 
assessment of methodological quality” ONE, PLOS 
(2020) [7]. Results of the assessment can be found in 
graph 1 and table II in the results section. Total of 33 ar-
ticles were included in the review. 

Results

Table II. Quality of the studies included in the review

Quality of the studies Number of studies in category

poor 6

fair 15

good 12

excellent 0

The Role of Neuropsychological Measures in 
Evaluating Driving Risk

Among the most commonly used cognitive tests, Tra-
il Making Test A (TMT-A) and Trail Making Test B 
(TMT-B) stand out as primary indicators of driving per-
formance. TMT-A was used in 7 studies [8-13] while 
TMT-B appeared in 8 studies [8-12, 14-16]. These te-
sts measure processing speed and cognitive flexibility, 
which are critical for safe driving. The TMT-B, which 
requires greater cognitive flexibility, has often been used 
in studies focusing on complex driving tasks. Although 
most studies used TMT-A and TMT-B as part of broader 
neuropsychological assessments, several demonstrated 
that poorer performance on these tests was associated 
with specific deficits in driving performance, including 

Table I. Review criteria

Category Inclusion criteria Discussion criteria

Participants With Alzheimer’s disease or cognitive disability due to 
neurodegenerative disease, age over 65. Healthy participants < 65 years of age.

Article type Original paper Literature review

Research type Intervention or driving assessment Drugs based research

Year of the publication After 2004 Before 2004

Language Polish or English Other than Polish or English
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Figure 1. Prisma flowchart

Figure 2. Results of bias assessment
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slower reaction times, impaired hazard perception, and 
difficulties in lane maintenance [8,10,11,16]. These 
findings support the relevance of processing speed and 
cognitive flexibility as critical domains for driving com-
petence, even if direct correlations with specific driving 
errors were not always the primary focus. Crivelli et al. 
[14] and Davis et al. [17] further demonstrated a strong 
correlation between poor performance on these tests and 
increased driving errors in both simulator-based and on-
-road evaluations. The study by Uc et al. [13,15] provi-
ded further evidence that individuals with AD commit-
ted more errors in driving tasks requiring rapid attentio-
nal shifts.

The Mini-Mental State Examination (MMSE) was 
used in 22 studies [8-11,13-16,17-22,24,27-31,33-35]. 
While MMSE is a broad measure of cognitive function, 
Stern et al. [16] indicated that it lacks specificity in pre-
dicting collision risk. However, Holland et al [10] found 
that participants with lower MMSE scores were signifi-
cantly more likely to fail on-road driving tests.

Other neuropsychological measures included the Di-
git Symbol Modalities Test (DSMT), which was present 
in 4 studies [11,16,20,21] assessing processing speed, 
and the Boston Naming Test (BNT), used in 3 studies 
[11,17,22] which evaluates language functions. The 
Benton Visual Retention Test (BVRT) has been repor-
ted in 5 studies [11,13,15,17,18]. These tests primarily 
serve to measure specific cognitive domains relevant for 
complex tasks like driving. Although they do not direc-
tly assess driving performance, some studies [11,17] de-
monstrated that deficits in processing speed and langu-
age comprehension—as measured by these tests—may 
be associated with increased driving errors, particularly 
in situations requiring rapid decision-making. 

Two additional assessments, Useful Field of View 
(UFOV) (used in 3 studies: [8,14,16] and DriveSafe/Dri-
veAware, used in 2 studies: [8,16] were particularly ef-
fective in predicting real-world driving risks. Stern et al. 
concluded that UFOV provided a more reliable indica-
tion of unsafe driving behaviors than MMSE, suggesting 
that attention-related processes, such as the ability to se-
lect relevant information and divide attention between 
multiple stimuli, are particularly important for driving 
safety [16].

Methods of Driving Evaluation

The on-road driving test remains the gold standard 
for assessing driving competence, with 14 studies using 
this method [8-12,14-20,34,35]. These studies provided 
strong empirical support for direct observational asses-
sments conducted by professional evaluators. Davis et 

al. found a strong correlation between on-road test per-
formance and naturalistic driving behavior, emphasizing 
its ecological validity [17]. Similarly, Wadley et al. un-
derscored the necessity of expert evaluations in determi-
ning driving performance [23].

The driving simulator was utilized in 12 studies 
[13,21-25,27,28,30,31,36,37]. Simulators offer a con-
trolled environment to assess driving behavior under 
standardized conditions. 

Collision Risk and Retrospective Studies

A significant number of studies confirmed the incre-
ased collision risk among drivers with cognitive impa-
irment. The 18 studies supported this conclusion [8-12, 
13-15, 17-20, 23, 25- 29]. In particular, Uc et al. obse-
rved that drivers with AD were more prone to dangerous 
situations, especially at intersections and during rear-end 
collision avoidance [13,15]. Pavlou et al. found that pe-
ople with cognitive impairments often adopted compen-
satory strategies, such as avoiding complex driving con-
ditions [26], which may obscure their true level of impa-
irment.

In another, 7 studies used retrospective analyses 
[9,14,16,18,21,26,29] to examine historical accident 
data and driver-reported traffic incidents. These studies 
indicated that caregivers and family reports could be va-
luable but should be used in conjunction with objective 
assessments.

Fifteen studies [9,13,14,21,22,24,25,27,28,30-34] stu-
died participants with Alzheimer’s disease (AD) or mild 
cognitive impairment (MCI) in real-time driving simula-
tions. These studies consistently showed that cognitive 
impairment led to longer reaction times, poorer hazard 
detection, impaired lane keeping, and increased collision 
risk. For example, drivers with AD showed delayed bra-
king responses and difficulty maintaining lane position 
in rear-end collision scenarios [13] while participants 
with MCI showed impaired left-turn manoeuvres under 
cognitive load [20] and overestimated their driving abili-
ties in rural environments [27].
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Discussion

In most rapidly aging societies, there may soon be a 
need to monitor the ability of elderly drivers, especially 
those with neurodegenerative diseases to drive. Some of 
the results of this review may be helpful in government 
recommendations for issuing and maintaining driver’s 
licenses. The role of neuropsychological assessment in 
the proper evaluation of driving ability seems to have a 
very significant impact on road safety. Individual neu-
ropsychological assessment tools have proven effective 
in evaluating drivers especially in cognitively impaired 
populations, as shown in studies by Crivelli et al. [14] 
and Davis et al. [17]. However, there is still a great need 
to to search for more precise assessment tools that could 
better reflect the actual risks associated with driving. 

It is also interesting to note that some studies,] have 
shown that people with neurodegenerative diseases are 
more likely to make errors in tasks requiring rapid shi-
fts of attention [13]. This finding may have important 
implications for health policy and the guiding support 
programmes for people with cognitive impairment. So 
that people could stay safe on roads whilst sustaining the 
practical and social role connected with being a driver. 

Methods for assessing driving ability also merit deta-
iled analysis. Road tests, in fact, as the gold standard, are 
proving their value in assessing driver competence – e.g. 
studies by Davis et al. [17] and Wadley et al. [23] high-
lighted that the results of these tests correlate strongly 
with driver behaviour under natural conditions, which 
proves their ecological validity. On the other hand, dri-
ving simulators, while providing the opportunity to con-
trol conditions, may not fully reflect the actual challen-
ges drivers face in everyday life. Therefore, even from 
an ethical point of view we have to somehow overcome 
this issue – perhaps with on road tests within closed and 
“animated” areas where the obstacles would be more se-
cure but still providing a real-life challenge.

Another interesting aspect of analysed studies is the 
different approaches to collision risk assessment and un-
derstanding. Many studies [9-15,17-20,25-29,32] have 
confirmed an increase in risk among drivers with cogni-

tive impairment and the tendency to implement com-
pensatory strategies mainly Uc et al. [13,15]  e.g. using 
less travelled roads. In terms of implementing a standar-
dised, effective and objective driving assessment those 
findings indicate the need for more complex systems to 
assess driving ability. It is most beneficial to test drivers 
in a natural environment and put them through the chal-
lenges of busy and jammed roads. Furthermore, those 
“hands-on” tests should be complemented by informa-
tion gained from family members, as retrospective data 
[9,14,16,18,21,26,29]  has shown that they may have 
crucial  observations of driving abilities of their loved 
ones. 

The diversity of the cognitive functioning of seniors 
results primarily from the impact of various factors on 
people throughout their lives. The greatest impact on the 
mental fitness of people over 65 years of age is their he-
alth status: the presence of one or two chronic diseases 
contributes to a faster loss of cognitive abilities in this 
age group, especially in the case of cardio-vascular di-
seases, which disrupt the proper blood flow to the brain. 
In the case of the progressive process of dementia or Al-
zheimer’s disease, this decline is even faster.

In conclusion, there is a need for further research into 
the relationship between cognitive functioning and dri-
ving ability, especially in relation to  neurodegenerative 
disorders. 

The use of more specific assessment tools and the in-
tegration of different research methods from different di-
sciplines can contribute to a better understanding of this 
complex issue, which is crucial for improving road safe-
ty and creation of comprehensive guidelines.

Limitations of the review

The main limitation is the quality of the research – 
only 13 studies were assessed as having good metho-
dological quality. None of the studies were classified as 
excellent. 
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