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Driving anxiety and anxiolytics while driving: Their impacts on behaviour and cognition behind the wheel

Introduction: The interaction between road safety and drivers' mental health is an important issue to take into consideration on transportation and safety research. The present review deals specifically with the link between anxiety and driving activity from two complementary points of view.

Method: A systematic review into primary studies, following the PRISMA statement, was carried out in four databases: Scopus, Web of Science, Transport Research International Documentation and Pubmed. A total of 29 papers were retained. On the one hand, we present a systematic review of research articles exploring the cognitive and behavioural effects of driving anxiety, regardless its onset, when concerned people have to drive. The second goal of the review is to compile the available literature on the influence of legal drugs, which are used to fight against anxiety, on actual driving tasks.
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Introduction

Nowadays, mobility is one of the core issues to guarantee the well-functioning of industrialised societies. Most of the citizens have to interact with the driving activity every day for different reasons and in numerous contexts. Sometimes, users take a passive role as passengers in public transport or carpooling and other times they are obliged to take an active role as drivers. Although some people enjoy driving or just drive for need, there is a nonnegligible percentage of the population who not only is uncomfortable to drive but who experiences veritable anxiety and suffers to cope with this activity [START_REF] Ehlers | Clinical characteristics of driving phobia[END_REF][START_REF] Taylor | The extent and characteristics of driving anxiety[END_REF]. Furthermore, in the last few years, the prevalence of anxiety due to diverse reasons is increasing and at times people draw upon anxiolytics to cope with it and go on doing their daily activities, including driving.
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Both situations raise the issue of the link between mental health and the guarantee of safe transportation when concerned people drive.

On the subject of driving anxiety, there is no consistent operational definition. In general, it consists of fear of driving-related stimuli that are perceived as threatening or dangerous [START_REF] Zinzow | Driving Aggression and Anxiety : Intersections, Assessment, and Interventions[END_REF]. Hence, the intensity of driving anxiety can vary greatly from one person to another, leading to different consequences. Some people seem to have specific anxiety about driving, whereas for others the anxiety does not seem to be limited to the driving domain, but spreads to a wider scope [START_REF] Taylor | Comparison and characteristics of motor vehicle accident (MVA) and non-MVA driving fears[END_REF]. Drivers with moderate or extreme driving anxiety have reported that it affects their mental health, their quality of life as well as their quality of work [5 -7].

Driving-related anxiety has also been associated with high levels of shame, both for experiencing anxiety as well for the associated avoidance behaviour [START_REF] Fort | Avoidance and personal and occupational quality of life in French people with driving anxiety[END_REF]. Indeed, one of the major consequences of driving anxiety is the restriction of driving activity. Depending on the intensity of this anxiety, it can range from avoiding certain stressful situations (e.g., tunnels, highways, or bad weather conditions) to avoiding driving in general. Consequently, this avoidance may prevent drivers from developing automatic driving skills and can reinforce driving anxiety through a deterioration in self-confidence and self-efficacy.

The first studies on driving anxiety were mainly conducted in the context of the followup of people who had been victims of a road accident, and more specifically in people with post-traumatic stress disorders [START_REF] Dula | Examining relationships between anxiety and dangerous driving[END_REF][START_REF] Taylor | Anxiety disorders due to motor vehicle accidents : Nature and treatment[END_REF]. However, it is not necessary to have been involved in a crash to experience driving anxiety. For instance, in a recent survey in France, only 57% of respondents could recall a specific event that could be considered the trigger for their driving anxiety. The top three sources were panic attacks, followed by criticism from a passenger or driving instructor and only in the third place, a road accident [START_REF] Hidalgo-Muñoz | Cognitive and body manifestations of driving anxiety according to different onsets[END_REF]. Overall, understanding the origin of anxiety is important as different anxieties may require different treatments and therapies. While those associated with post-traumatic stress disorder (PTSD) or generalised J o u r n a l P r e -p r o o f anxiety disorders (GAD) are better suited to clinical support, other anxieties can be managed within the driving network and be addressed and/or prevented by road safety practitioners through better awareness and education for drivers.

Driving is an activity involving a wide range of cognitive processes and attentional mechanisms [START_REF] Michon | A critical view of driver behavior models : What do we know, what should we do?[END_REF], which can be altered by emotions [START_REF] Steinhauser | Effects of emotions on driving behavior[END_REF][START_REF] Techer | Attention and driving performance modulations due to anger state : Contribution of electroencephalographic data[END_REF]. The driver must demonstrate adequate sustained and selective attention to be able to discriminate useful information for decision-making while remaining ready to react satisfactorily to unexpected events. Yet, anxiety is characterised by high physiological arousal and a negative affective state, which interact with attentional biases [START_REF] Bar-Haim | Threat-related attentional bias in anxious and nonanxious individuals : A meta-analytic study[END_REF] and increase sensitivity to errors and negative feedback, impacting the attentional control of goal-directed inhibition [START_REF] Tobias | Anxiety increases sensitivity to errors and negative feedback over time[END_REF]. For instance, it has been shown that individuals with high levels of anxiety allocate their attention to a target less efficiently than individuals with lower levels of anxiety [START_REF] Eysenck | Anxiety and cognitive performance: Attentional control theory[END_REF]. On the other hand, there is some evidence that anxiety can enable rapid responses to potential hazards. However, the disengagement from attention allocated to threatening stimuli appears to be more difficult and the ability to inhibit distractors also appears to be less effective [START_REF] Tsai | Electrophysiological and behavioral evidence reveals the effects of trait anxiety on contingent attentional capture[END_REF]. Finally, some work has highlighted a degradation of perceptual-motor performance in anxiety-provoking situations [START_REF] Nieuwenhuys | Anxiety and perceptual-motor performance: Toward an integrated model of concepts, mechanisms, and processes[END_REF]. Knowing these interactions between cognitive functions and driving performance on one hand, and between cognitive functions and anxiety on the other hand, it is interesting to study the particularity of driving anxiety in order to determine its consequences on cognition and, consequently, on driving skills and behaviour from a transportation standpoint. In this way, it would be possible to tailor suitable countermeasures. Hence, the first research question of this review consists in searching for scientific evidence on the impact of driving anxiety on driver cognitive process and performance.
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One of the solutions to fight against anxiety consists of medication, mainly anxiolytics or sedatives. It is known that this kind of medication may decrease individual's alertness level with possible consequences on driving safety [19 -21]. Nonetheless, these conclusions are mainly drawn from retrospective studies after the crashes happen, and, consequently, it is not possible to assess causality. Thus, it is crucial to better understand the effects of legal drugs against anxiety on the psychological processes and behaviour while driving experimentally.

Therefore, the second research question consists in searching for updated scientific evidence on the impact of taking anxiolytics on driver cognitive process and performance.

Methodology

Guidelines and recommendations contained in the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement [START_REF] Liberati | The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care interventions : Explanation and elaboration[END_REF] have been considered. The parameters extracted from papers to analyse were based on the PICO structure (Population, Intervention, Comparisons and Outcome), especially for the question about legal drugs.

Eligibility criteria

The inclusion criteria concerning the content of the contributions to be included in the reviews were:

• Papers dealing with the influence of driving anxiety on cognitive or behavioural processes, not only based on subjective feeling expression;

• For the first objective, only the research where an explicit driving anxiety measurement was included;

• Papers dealing with the effects of medication (legal drugs only) that could be used to fight against any type of anxiety, or stress, on any driving activity.
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The exclusion criteria for the first objective were mainly established in order to avoid confounding factors that could modulate severely the specific effects caused by driving anxiety:

• Specific populations who can present particular cognitive or emotional characteristics affecting attentional resources and their management, such as attentiondeficit/hyperactivity disorder (ADHD), general anxiety disorder (GAD), chronic stress or depression;

• Neurological or motor troubles that could influence the cognitive process and the anxiety in diverse situations, such as epilepsy, parkinsonism or multiple sclerosis;

• Older people, for whom the source of driving anxiety may be linked to driving retirement or natural cognitive and motor declines;

• Research dealing with post-traumatic stress disorder (PTSD) after a motor vehicle collision where a cranial trauma occurred or other severe health repercussions as well as research on PTSD after driving in extremely violent contexts (e.g., soldiers in a war);

• Research focused only on driving anger, aggression or supposed anxious driving styles without explicating the feeling of driving anxiety potentially associated;

• Research focused on punctual stressful situations on road where the anxiety is not really linked to driving activity (e.g., range anxiety, travel phobia, fear in public transport).

The publication dates considered were between 1990 and 2021. The search was limited to English contributions. Concerning the type of contributions, research articles, book chapters, brief reports, and conference proceedings were included. The types of contributions excluded were: books, reviews, meta-analyses, theses, press articles, editorial letters, patents, and authorless contributions.

Information sources

Four electronic databases were consulted:
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Search strategy

In order to conduct an exhaustive systematic search, we first identified the main concepts linked to the aims of the study: "driving", "anxiety" and "cognition". Then, various keywords that could be linked to each concept and which were expected to appear in the titles or in the abstracts of studies regarding driving anxiety were defined. The search token "*" was used to expand our research to all derivative words from the same semantic family. The retained research equation is depicted in Table 1. When possible, we excluded research fields not relevant to the research question (e.g., Chemistry, Microbiology) to limit the number of false positives.

[Table 1 near here] The combined search in Scopus, Web of Science, TRID, and Pubmed, performed on 06/08/2021, provided a total of 16,273 records. The screening and study selection described in Figure 1 were performed by two researchers independently. The Cohen's kappa score for agreement between both of them for the full-text screening phase was κ = 0.853. According to [START_REF] Landis | The measurement of observer agreement for categorical data[END_REF], this is a strong agreement value. When a disagreement existed, a third opinion was solicited from another researcher from the research team. A total of 7 articles required the third opinion, 5 and 2 for the first and the second research questions, respectively.

[Figure 1 near here] J o u r n a l P r e -p r o o f

Results and Discussion

Impact of driving anxiety on behaviour and cognition

After the record screening and considering all the inclusion and exclusion criteria described in the previous section, 18 articles have been retained corresponding to the first research question. The selected studies, based on surveys or focus groups (n = 17) and on-road experiment (n = 1) are depicted in Tables 2 and3, respectively. Of note, cognitive processes are scarcely examined.

[Table 2 near here] Few papers reported studies about anxiety and driving on simulators, and when it is the case, they did not deal with driving anxiety but about driving situations which induced an anxiety state and consequently they were not included (e.g., [START_REF] Gotardi | Adverse effects of anxiety on attentional control differ as a function of experience : A simulated driving study[END_REF]).

The selected articles were published after 2004, although the time period considered begins in 1990. Almost a half of them (n = 8) were published recently, in 2020 or 2021. Several countries are represented, including European countries, USA, Australia, and, particularly, New Zealand (n = 5).

Concerning the participants in the studies, overall the number of women and men was comparable, except on particular cases where the recruitment focused specifically on people concerned by driving anxiety, e.g., [START_REF] Fort | Avoidance and personal and occupational quality of life in French people with driving anxiety[END_REF][START_REF] Stephens | The impacts of anxiety over driving on self-reported driving avoidance, work performance and quality of life[END_REF], where a higher proportion of women took part. All ages were considered within the different studies, without making groups according to these factors, just two studies focused on only young people [START_REF] Lucidi | Young novice driver subtypes : Relationship to driving violations, errors and lapses[END_REF][START_REF] Stewart | Driving and riding avoidance following motor vehicle crashes in a non-clinical sample : Psychometric properties of a new measure[END_REF]. In general, licensed drivers were included. In only three studies, the sample was constituted by people with motor vehicle accident history [26 -28].

The research works presented in Table 2 are exclusively based on self-reported measures including a variety of validated questionnaires, such as the Driving Behaviour Questionnaire (DBQ), the Driving Behaviour Survey (DBS), the Driving Cognitions

J o u r n a l P r e -p r o o f

Questionnaire (DCQ), or the Driving and Riding Avoidance Scale (DRAS), according to the scope of the paper. Driving anxiety has been measured either by one-item driving anxiety scale (n = 5) or by one of the mentioned questionnaires measuring driving attitudes, behaviours and cognitions, specifically DBS, DCQ or Driving Situations Questionnaire (DSQ). Note that, sometimes, the same questionnaire can be used as the score of driving anxiety in one study and as a measure of the impact of such anxiety in another study, e.g., DBS. The score of this questionnaire can be interpreted by different points of view, mainly when it refers to anxious driving styles [START_REF] Lucidi | Young novice driver subtypes : Relationship to driving violations, errors and lapses[END_REF]29,30]. Thus, it would be desirable to determine which dimension of the anxiety manifestations (e.g., behaviours, feeling, psychophysiology responses…) should be privileged to measure it.

Globally, the findings agree concerning the behavioural impact. The most common driving behaviours that have been linked to driving anxiety are related to exaggerated caution, anxiety-related performance deficits, i.e., a higher number of lapses, errors or violations [25, 29, 31 -33] or even aggressive / hostile behaviours [START_REF] Clapp | Properties of the Driving Behavior Survey among individuals with motor vehicle accident-related posttraumatic stress disorder[END_REF]34] resulting sometimes in dangerous driving [START_REF] Dula | Examining relationships between anxiety and dangerous driving[END_REF] and sometimes in safer driving [30], probably influenced by driver personality.

Arguably, the most relevant impact on driver behaviour is the avoidance either total or partial avoidance of specific driving contexts or situations [6, 7, 35 -38]. Avoidance seems higher for women [START_REF] Taylor | Wanna drive ? Driving anxiety and fear in a New Zealand community sample[END_REF].

[Table 3 near here] The only study selected that deals with anxiety driving on road is detailed in Table 3.

The conclusions drawn by [START_REF] Taylor | Driving Fear and Driving Skills: Comparison Between Fearful and Control Samples Using Standardised On-Road Assessment[END_REF] are in line with the self-reported measures presented above.

Driving anxiety impairs driving performance in several situations according to an expert evaluation. Nonetheless, in this study, the real situations could have made its replicability difficult to assure comparable conditions for every participant and, therefore, hampered the generalisation of the results, based on 40 minutes of driving in a female sample. Furthermore, J o u r n a l P r e -p r o o f the two experimental groups were distinguished from each other marginally by one-item scale (DAS).

Gaps in the research on driving anxiety effects

The first goal of the present review was to show an exhaustive overview of the studies dealing with the effects of driving anxiety on cognition and behaviour during the driving activity. As can be seen within the set of selected articles, driving anxiety is a current attentiongrabbing topic for journals with different aims and scopes, since it can be examined from different points of view involving transportation, clinical, social or even technical / ergonomics approaches.

However, the review has allowed finding out the gaps in the research linked to cognitive psychology. Of note, as mentioned previously, most of the papers about driving anxiety are based on self-reported questionnaires to estimate its consequences or they are interested only in the feelings associated with this problem, while the quantification of the detrimental effects while driving is scarce. Actually, the behavioural measures presented in the studies are subjective or drawn by accident reports with diverse levels of detail, and are mainly related to the extent of driving avoidance in different situations. Only one article dealing with people suffering from driving anxiety in real driving has been found [START_REF] Taylor | Driving Fear and Driving Skills: Comparison Between Fearful and Control Samples Using Standardised On-Road Assessment[END_REF]. As mentioned, in that study, the behaviour evaluation was provided by an expert instructor and no objective measures from the vehicle were considered. Consequently, the replicability could be compromised in this kind of studies as it is based on the subjective judgment of the instructor.

Therefore, studies incorporating objective measures from the driving activity, similarly to the measures employed in the protocols to evaluate the impact of drugs on driving, such as the ones shown below (e.g., the standard deviation of the lateral position, the steering wheel reversal rate, speed and acceleration variations or braking behaviour) are missing. These objective measures together with the use of other techniques to evaluate driver personal J o u r n a l P r e -p r o o f behaviour (e.g., eye tracking to verify the visual strategies, posture, peripheral measures such as the heart rate to quantify the stress response, amongst others) would let possible to examine basic attentional and cognitive processes as well as elaborated strategies and executive functions. To this aim, simulated environments or virtual reality could be suitable alternatives as they show an adequate trade-off between safety, generalisation and experiment replicability. Furthermore, it could allow incorporating neurophysiological measures to examine the underlying neural activity involved in the anxious situations before passing to the study of unpredictable situations on road.

Driving and the legal drugs to fight against anxiety

Regarding the second research question, 11 articles were included in the review (Table 4). Ten out of the 11 studies were carried out in Europe, 4 of them in the Netherlands. The publication dates were from 1995 to 2019.

[Table 4 near here]

In general, given the particularities of the clinical experimentation, small sample sizes were considered when experimental settings were required (between N = 8 and N = 51, in the latter when including several groups). In contrast, higher sample sizes are found when the study is based on surveys [START_REF] Okamura | Patterns of Use, Knowledge, and Perceived Effects of Sedating Medication on Driving : A Questionnaire Survey of Japanese Drivers Who Use Sedating Medication[END_REF]. Whereas experimental controlled settings give insights on behaviour and cognition, surveys provide information about the increased risk to have an accident after legal drug consummation.

When using a driving task, the main driving situations investigated were a driving test on the highway (n = 6), car-following maintaining a safe distance (n = 2), or braking in a delimited area (n = 2). When questionnaires were used, no standard questionnaires seemed to be used. Most of the studies (n = 8) did not present a control group and the comparisons were made intra-group. In every study, the effects of benzodiazepines (mainly employed as anxiolytics) in different forms: alprazolam [42 -45], lorazepam [START_REF] Daurat | Lorazepam impairs highway driving performance more than heavy alcohol consumption[END_REF][START_REF] O'hanlon | Anxiolytics' effects on the actual driving performance of patients and healthy volunteers in a standardized test : An integration of three studies[END_REF], diazepam [47 -49];

J o u r n a l P r e -p r o o f were examined. Usually, other medications were taken in consideration (e.g., hypnotics or other antidepressants) that could be prescribed also to fight against anxiety. The dosage was always moderate.

Globally, the results show that anxiolytics can affect cognitive and behavioural components involved in driving. Specifically, the standard deviation of lateral position was increased after taking the drugs (n = 6) and it reached an explicit clinical relevance in [START_REF] Van Der Sluiszen | Driving performance and neurocognitive skills of long-term users of J o u r n a l P r e -p r o o f benzodiazepine anxiolytics and hypnotics[END_REF].

From a cognitive level, an increase in reaction times and a decrease in alertness (usually measured by self-report) are shown in several studies (n = 4), but some discrepancies can be found, since, for instance, reaction times were shorter to respond to auditory stimuli in [START_REF] Mercier-Guyon | Comparative study of the effects of captodiamine and lorazepam on car driving ability[END_REF].

Some limitations of the studies should be pointed out. In [START_REF] Okamura | Patterns of Use, Knowledge, and Perceived Effects of Sedating Medication on Driving : A Questionnaire Survey of Japanese Drivers Who Use Sedating Medication[END_REF], the conclusions are drawn from self-reported measures based on retrospective memories, it is a cross-sectional study without control groups who do not take medication, and the dosage and medication time are unknown. In some research, (e.g., [START_REF] Mercier-Guyon | Comparative study of the effects of captodiamine and lorazepam on car driving ability[END_REF]), the participants are healthy volunteers and therefore it is not possible to determine the effects of therapeutic treatments taken on longer periods and interacting with the pathology treated. In [START_REF] Van Der Sluiszen | Driving performance and neurocognitive skills of long-term users of J o u r n a l P r e -p r o o f benzodiazepine anxiolytics and hypnotics[END_REF], the measures are based on patients who estimated themselves whether they felt fit to drive and the anxiolytic and hypnotic users formed a heterogeneous sample due to the diversity in benzodiazepines, daily dosages, time since last dosage, and co-medication. Finally, the impact on very precise driving tests, may not be generalizable to the actual impact in complex driving situations.

Cautions when interpreting the effects of anxiolytics on driving anxiety

Although anxiolytics can be a solution to fight specifically against driving anxiety, in the present review, we have kept all the studies dealing with these legal drugs regardless of their application. Actually, the participants in most of the studies were healthy people who take the legal drugs only for the experimental purpose. Therefore, we have to be cautious to extract conclusions about the effect of medication since the individual differences can modulate them J o u r n a l P r e -p r o o f (e.g., occasional users vs. long-term consumers or people suffering from psychological disorders needing anxiolytics every day).

Either way, it is important to point that, unlike the studies mentioned in the previous section about driving anxiety, the experiments concerning legal drugs included both subjective feelings and objective behavioural measures from driving activity (either in simulators or on road contexts) that permit to examine more precisely the cognitive processes. This is helpful in order to discuss whether the use of some type of anxiolytics is compatible with safe driving and how to classify them in terms of potential risks [START_REF] Orriols | Prescription medicines and the risk of road traffic crashes : A French registry-based study[END_REF][START_REF] Orriols | Road traffic crash risk associated with benzodiazepine and z-hypnotic use after implementation of a colour-graded pictogram : A responsibility study[END_REF].

Nonetheless, no conclusions can be drawn about the efficiency of anxiolytics to fight against driving anxiety, since no specific research on it has been found. In contrast, other therapeutic approaches have been tested, such as cognitive behaviour therapy (CBT) or virtual reality exposition therapy (VRET) among others, as shown in [START_REF] Fischer | Help ! I'm afraid of driving!" review of driving fear and its treatment[END_REF].

Limitations

This systematic review may have some limitations that have to be mentioned. First, the selection criteria used may have led to missing some relevant studies. For instance, to allow replicability of this review, it was conducted in only 4 electronic databases, "grey" literature has been put aside from the review as well as no English papers. Besides, neither specific populations were included into the selected articles, to avoid confounding factors, nor specific medical terms, e.g., benzodiazepines or beta blockers, were considered as keywords. In addition, publication bias has to be taken into account when considering the conclusions of every systematic review. Thus, considering the lack of experimental studies assessing the objective impacts of driving anxiety on cognitive processing while driving, we may ask ourselves if this is because these studies do not exist or if negative or not statistically significant results relative to our initial questions have not been published.
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Future directions

This current literature review on driving anxiety effects highlights the lack of conceptual and methodological guidelines to allow comparisons between studies. It also shows the lack of controlled studies based on objective indicators of the cognitive impact of driving anxiety while driving. Consequently, several future research lines can be interesting to develop to better understand this issue and design proper intervention as well as anticipating new contexts:

• Simulation and virtual reality. First of all, to complement the self-reported measures and to ease the replication of studies on particular cognitive processes under controlled conditions, the research on simulated and virtual environments would be desirable before passing to naturalistic driving and real traffic, which may be more conclusive. In any case, the experiments using simulation should focus on specific processes as some aspects of driving anxiety are probably not relevant when driving in a virtual scene.

• Specific populations. There are several populations who can experience driving anxiety due to or interacting with different factors, such as an emerging cognitive impairment in the case of older people, mobility problems, difficulties to manage attentional resources (e.g., ADHD), neurological disorder (e.g., epilepsy), other psychological troubles (e.g., autism), severe sequels after a motor vehicle collision (e.g., head trauma).

The study of these populations was out of the scope of the present review, but it would be important to study the interaction between the mentioned factors and the fear of driving, since it can present distinct impacts on cognition and behaviour. Similarly, the effects of specific medication different than anxiolytics would be essential to guarantee safe transportation.

• Modern vehicles. The emergence and use of new vehicles come with different manifestations of driving anxiety, which can be more or less linked to the traditional J o u r n a l P r e -p r o o f concept of driving. For instance, range anxiety (driver's fear that a vehicle has insufficient energy storage) appears as an important source of stress when driving an electric vehicle [START_REF] Yuan | Investigation on Range Anxiety and Safety Buffer of Battery Electric Vehicle Drivers[END_REF]. Another example is the autonomous vehicle, since it can be seen as a solution or a source of driving anxiety [START_REF] Kraus | Scared to trust?-predicting trust in highly automated driving by depressiveness, negative selfevaluations and state anxiety[END_REF], depending on the focus or the fear, the trait anxiety or the personality of the driver [START_REF] Qu | The effects of trait anxiety and the big five personality traits on self-driving car acceptance[END_REF].

• Campaigns and prevention. The study on the advertising campaigns to raise awareness on the dangers on road could have a non negligible influence on the driving anxiety onset [START_REF] Hidalgo-Muñoz | Cognitive and body manifestations of driving anxiety according to different onsets[END_REF]. Thus, it would be desirable to approach the study safety message content and its effect to trigger driving anxiety as well as to consider the inverse point of view, i.e., how the campaigns to raise awareness about the issue of driving anxiety could be efficiently designed. In this way, likely there would be a higher number of concerned people intending to seek help and institutions could also know the extent of this problem. Besides, campaigns to inform about the influence of medication on driving skills would be useful, since this information is usually overlooked when reading a medical leaflet.

• It is important to conduct prevalence studies of driving anxiety in the general population. These studies allow us to estimate the extent of the phenomenon and to better discern the proportion of people affected by mild and moderate anxiety from those affected by severe or extreme anxiety.
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Table 1

 1 Equation of research

	Driving		Anxiety		Cognition
			anxi* OR		
	driv* OR rid* OR travel OR road	AND	apprehension OR reluctance OR worry OR fear OR fright* OR panic OR phobi* OR post-traumatic	AND	cognit* OR attent* OR percept* OR inattent* OR executive OR memory OR behav*

Table 3 :

 3 Description of the paper reporting the impact of driving anxiety on road

	Study	Country	N	age	Participants gender	characteristics	Control group	Questionnaire Anxiety	Other Questionnaires	Driving task	Main results on behavioural impact
					Female						
	Taylor et	New	50 (43.6 ± 15)	100%	Licensed	N=50,	-Driving	-Driving Cognitions	40 minutes of	Higher number of errors in the fearful
	al. (2007)	Zealand			F	drivers, driving		anxiety scale	Questionnaire	on-road	group than in the control group, mainly in
	[40]					fearful, at least 3 on the driving anxiety scale	≤ 2 on driving	(11 point Likert scale)	-Driving Situations Questionnaire -Advance Driver	driving, with at least 20 minutes of	search techniques at intersections, but also in other situations (entering the traffic flow, holding on the road and
							anxiety		Assessment -Test Anxiety Inventory	which in medium to	maintaining position in the traffic stream).
							scale		-State Trait Anxiety	heavy traffic	
									Inventory (STAI)	conditions	Driving instructor rated control group as
									-Fear questionnaire		having better driving skills than fearful
									-Beck Depression		group. Control group had more minor
									Inventory-II		incidents and was charged with more
											traffic offences.

Table 4 :

 4 Description of the papers assessing the impacts of legal drugs against anxiety on driving performances People taking psychotropic show more favourable or careful driving attitudes (scored lower in ODBS) compared with cold / sinus medicines group, but they drive less frequently Diazepam impaired the harsh-braking performance in acute dosing. Tandospirone does not impair it. No differences in standard deviation of lateral position (SDLP).COG: No differences in cognitive functions measured by cognitive tests (Wisconsin CardSorting Test, WCST) Increased weaving (SDLP) in treated and untreated anxiety patients after alprazolam intake, present even in small concentrations. Increase in brake reaction time in treated and untreated patients but not in the control group. COG: Decrease in alertness only in the control group after alprazolam intake. Untreated patients felt less vigilant in the alprazolam condition. Similarly, healthy participants felt significantly less vigilant after alprazolam intake

	Study	Country	N Sample	Participants age rang (mean ± SD)	gender Female/ Male	Control group	Legal Drugs (anxiolytics)	Driving task / Survey	Impact Behaviour (BEH) Impact Cognition (COG) Risk of crash (RISK)
	Boucard et	France	36		18 to 35	52.8% F	yes	-Benzodiazepine	Streams of 15 real-world	COG: Diazepam at a therapeutic dosage affects
	al.		Licensed drivers		47.2% M		(0.1 mg/kg)	scenes displaying a road	attentional shifting in the temporal domain and
	(2007)							(0.3 mg/kg)	were presented for 50 ms	impairs dual-task performance
	[48]								each
	Brown et	USA	8		21 to 40	50% F	no (own	-Alprazolam (1 mg)	35-min simulated driving on	BEH: Detrimental effects of alprazolam on driving
	al.		Licensed drivers	(30)	50% M	control)	-Hydrocodone /	urban, interstate and rural	measures of lateral control
	(2018)							acetaminophen	roadway, night-time	and longitudinal control.
	[42]							(10 mg / 325 mg)	conditions
								-Combination	
	Daurat et	France	14		25 to 35	100% M	no (own	-Benzodiazepine	-Simulator	BEH: Increased the standard deviation of the
	al.		Licensed drivers	(29.79 ± 3.5)		control)	(2 mg lorazepam)	200 km on highway	lateral position (SDLP)
	(2013)								-Real-world
	[46]								200 km on highway
	Leufkens	The	18		21 to 45	50% F	no (own	-Benzodiazepine	-Real-world	BEH: Increased SDLP
	et al.	Netherlands	Licensed drivers	(32.3 ± 2.0)	50% M	control)	(1 mg of XR or IR	100 km on highway	COG: Impact on Divided Attention Task / tracking
	(2007)							alprazolam)		performance / go reaction time
	[43]								
	Mercier-	France	16		29 to 44	100% M	no (own	-Lorazepam for 7	Closed circuit 900 m (15min)	BEH: Increased driving errors due to clumsiness
	Guyon &		Licensed drivers	(40)		control)	days	-2 passages between	and disinhibition with lorazepam and decreased
	Choay,		(>5 years &					(0.5 mg morning and	beacons to choose to go	with captodiamine
	(1999)		>15000 km)					lunchtime, 1 mg at	through or to avoid	COG: Reduction in reaction time to auditory
	[51]							bedtime)	-Braking in a designated	stimuli in favour of captodiamine (marginally
								-Captodiamine for 7	area	significant)
								days (50 mg, 3 times	-Slalom
								/ day).	
	O'Hanlon	The	Study 1 -16		St. 1	St. 1	no	St. 1: 8 days	Standard Driving test:	BEH: Diazepam increased SDLP after one 5 mg
	et al.	Netherlands	Study 2 -9		25 to 43	50% F		ondasentron (1 mg/4	100 km highway	dose and even more after repeated dosing.
	(1995)		Study 3		(34 ± 4)	50% M		mg)		Suriclone and lorazepam produced a marked rise
	[47]		56 anxious		St. 2	St. 2		or diazepam (5 mg)		in SDLP at the beginning of the dosing series and
			Licensed drivers	22 to 34	100% F		3 times/day.		a lesser though still significant rise at the end.
					(25 ± 4)	St. 3		St. 2: 8 days		Lorazepam also affected the reaction time and
			(>3 years &		St. 3	64.3% F		suriclone (0.2 mg)		suriclone nearly so from the first test day.
			>8000 km/year)	24 to 64	35.7% M		or lorazepam (0.5	
					(43 ± 0.9)			mg).	
								St. 3: 15 days	
								alpidem (50 mg)	
								or lorazepam (2 mg)	
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van der Sluiszen et al., (2019) [50]

  Users of hypnotics and anxiolytics showed longer reaction times than control on neurocognitive tasks. Results, mostly inconclusive for users of anxiolytics, showed clinically relevant impairment in users of hypnotics for Psychomotor Vigilance Test, Digit Symbol Substitution Test and Determination Test. Mitigation of the effects at long term Increased SDLP, Speed and number of excursions out of the lane after alprazolam COG: Alertness decreased. Tracking ability was impaired, increased reaction times for both Stenberg Memory Scanning Test and Divided Attention test and increased number of errors too.

		The	44	Benzodiazep.	Patients	yes	-Benzodiazepines	Standard Driving test:	BEH: SDLP of hypnotics users exceeded 2.5 cm
		Netherlands	12 + 32	(55.2 ± 9.6)	59.1% F		-Hypnotics	100 km highway (1h)	from controls, indicating clinically relevant
			(benzodiazepine	Hypnotic.	40.9% M				impairment. SDLP of users of anxiolytics did not
			+ hypnotic)	(55.6 ± 12.3)			(variable dosages)		differ
	65 healthy control Licensed drivers (> 3 years & >500 km/year) COG: Verster et Control (57.9 ± 10.5) Control 43.1% F 56.9% M The 20 (25.1 ± 2.0) 60% F no (own -Benzodiazepine: Standard Driving test: BEH:
	al., (2002)	Netherlands	Licensed drivers		40% M	control)	(1 mg alprazolam)	100 km highway
	[45]							
			(>3 years &					
			>8000 km/year)					
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