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Abstract

Background/Objectives: Antidepressants are widely prescribed medications that may
affect psychomotor performance and driving ability depending on their pharmacological
profile. This study investigated the prevalence and patterns of antidepressant use among
drivers undergoing forensic toxicological evaluation and explored their potential implica-
tions for road safety. Methods: An observational study was conducted on n = 6316 drivers
undergoing forensic toxicological assessment following licence suspension for driving
under the influence (DUI) of alcohol and/or drugs between January 2023 and December
2025. Reported antidepressants were classified into selective serotonin reuptake inhibitors
(SSRIs), serotonin-norepinephrine reuptake inhibitors (SNRIs), serotonin antagonist and
reuptake inhibitors (SARIs), tricyclic antidepressants (TCAs), norepinephrine-dopamine
reuptake inhibitors (NDRIs), noradrenergic and specific serotonergic antidepressants (NaS-
SAs), and monoamine oxidase inhibitors (MAOQOIs). Distribution patterns were analysed
descriptively and discussed considering the available literature. Results: Antidepressant
use was reported by n = 132 participants (2.1%). SSRIs were the most common class (44.0%),
followed by SNRIs (26.5%) and SARIs (17.4%). TCAs (6.1%), NDRIs (3.7%), and NaSSAs
(2.3%) were less common, while no MAOI use was reported. Among antidepressant users,
n = 28 individuals (21.2%) tested positive for other psychoactive substances, including
benzodiazepines, cocaine, and cannabinoids. Conclusions: The use of antidepressants was
relatively uncommon in the study population. However, clinical evaluation remains impor-
tant, particularly at the start of treatment and during dose adjustments to determine the
potential for an increased risk while driving. Further studies integrating toxicological anal-
yses and clinical data are needed to better define the relationship between antidepressant
exposure, polysubstance use, and road safety.

Keywords: antidepressants; driving fitness; psychomotor impairment; forensic toxicology;
road safety

1. Introduction

Depression is one of the most prevalent mental disorders worldwide and represents a
major public health concern due to its profound impact on individual functioning, social
participation, and quality of life. According to the World Health Organization (WHO),
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depression is projected to become the leading cause of disability globally by 2030, high-
lighting the growing burden of mood disorders on health systems and society [1]. The
increasing recognition and diagnosis of depressive disorders have been accompanied by
a substantial rise in pharmacological treatments, particularly antidepressant medications.
Antidepressants are a heterogeneous class of psychopharmacological agents primarily indi-
cated for major depressive disorder but also commonly prescribed for anxiety disorders,
obsessive-compulsive disorder, and other psychiatric conditions [2,3]. Their therapeutic
effects are mediated through the modulation of central neurotransmitter systems, including
serotonin, norepinephrine, and dopamine, which play a crucial role in mood regulation,
cognition, and psychomotor control. Figure 1 provides an overview of the principal molec-
ular targets and mechanisms of action underlying the pharmacological heterogeneity of
antidepressants. As antidepressant use has become increasingly common among active
drivers, concerns have emerged regarding their potential impact on road safety. Both
depressive symptoms and antidepressant-related adverse effects may impair cognitive, at-
tentional, and psychomotor functions essential for safe driving. Over the past two decades,
antidepressants have become among the most frequently prescribed medications in Europe
and other high-income regions. This increase is attributable not only to the growing recog-
nition of depressive and anxiety disorders, but also to improved access to mental health
care through community-based services and primary care integration that have facilitated
earlier diagnosis and broader treatment availability. The progressive reduction in social
stigma has also increased acceptance of both psychiatric disorders and antidepressant
therapy among clinicians and patients.

In Italy, data from the Italian Medicines Agency (AIFA) have shown a steady increase
in antidepressant consumption. In 2021, approximately 7% of the population reported
using antidepressant medications, an increase of 2.4 percentage points compared with
the previous year [4]. This trend has been further influenced by the COVID-19 pandemic,
which was associated with a marked rise in the prevalence of depressive and anxiety
symptoms across many countries [5].

Safe driving requires intact cognitive, attentional, and psychomotor functions. While
effective treatment of depression may improve concentration and reduce accident risk
by alleviating core symptoms, several antidepressants, particularly those with sedative
or anticholinergic properties, have been associated with transient impairments in alert-
ness, reaction time, and motor coordination, especially early in treatment or after dose
adjustments [6,7]. Epidemiological and experimental studies [7-9] have shown that an-
tidepressants may exert heterogeneous effects on driving-related abilities, depending on
pharmacological class, dosage, treatment duration, and individual patient characteris-
tics. Adverse effects such as sedation, daytime sleepiness, reduced attention, impaired
reaction time, blurred vision, dizziness, and psychomotor slowing, may negatively affect
fitness to drive. Conversely, effective treatment of depressive symptoms may improve
cognitive functioning, concentration, decision-making, and overall driving performance
in patients whose underlying psychiatric condition itself impairs safe driving ability [7].
Some studies have reported that tricyclic antidepressants (TCAs) and other marked seda-
tive or anticholinergic properties may acutely impair driving-related abilities, manifesting
as drowsiness, reduced alertness, delayed reaction times, and psychomotor slowing [8].
In contrast, newer antidepressants, especially selective serotonin reuptake inhibitors (SS-
RIs) and serotonin—-norepinephrine reuptake inhibitors (SNRIs), generally display a more
favourable safety profile and are not routinely associated, in prescribing information, with
clinically significant driving impairment [10-12]. The contribution of controlled substances,
including prescription medications and drugs of abuse, to road traffic accidents is increas-
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ingly recognized, with a growing number of road crashes being associated with their
consumption [13].
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Figure 1. Schematic representation of the principal mechanisms of action of antidepressant classes
and their effects on monoaminergic neurotransmission.

However, regulatory approaches and clinical recommendations regarding antidepres-
sant use and driving vary considerably across countries. In Italy, the impact of antide-
pressant medications on driving ability has received limited attention within traffic safety
legislation, and antidepressant use is currently not subject to specific regulatory restrictions
or mandatory medical-legal assessment with respect to fitness to drive.

The aim of the present study was to investigate the prevalence and patterns of antide-
pressant use among drivers undergoing forensic toxicological assessment following licence
suspension, while providing a comprehensive narrative review of the current evidence
regarding the effects of antidepressants on psychomotor performance and driving ability.
The novelty of this work lies in the integration of real-world observational data obtained
from a forensic cohort undergoing medico-legal fitness-to-drive evaluation with a critical
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analysis of the available literature. This combined clinical and forensic approach provides
a broader perspective on the potential implications of antidepressant use for road safety.

1.1. Antidepressants and Driving Safety
1.1.1. Selective Serotonin Reuptake Inhibitors (SSRIs)

The most commonly prescribed SSRIs include sertraline, citalopram, escitalopram,
fluoxetine, fluvoxamine, and paroxetine [14].

In addition to major depressive disorder, SSRIs are widely prescribed for anxiety
disorders, obsessive—compulsive disorder, and other psychiatric conditions. Overall, SSRIs
are generally well tolerated, exhibiting minimal sedative effects and a relatively low risk of
impairing driving performance compared with other antidepressant classes [15].

Abrupt discontinuation of serotonin reuptake inhibitors may lead to psychological and
somatic withdrawal symptoms, ranging from mild manifestations to more severe reactions,
including delirium in rare cases [16]. Fluoxetine has been associated with higher rates of
weight loss, agitation, and anxiety than other SSRIs [17].

Fluvoxamine is also available in oral formulations for the treatment of major depressive
disorder and obsessive—-compulsive disorder. Compared with other SSRIs, it has been
associated with a higher incidence of somnolence and sedation, particularly during the
initial phase of treatment, although controlled studies suggest only limited impairment of
psychomotor performance overall and no relevant effects on driving-related skills in healthy
volunteers [18]. Consistently, pharmacological data indicate that fluvoxamine at therapeutic
doses has no, or negligible, influence on the ability to drive or use machines; however,
somnolence has been reported in clinical use, and caution is therefore recommended until
the individual response to treatment has been established [19].

Paroxetine is used for the treatment of major depressive episodes, obsessive—
compulsive disorder (OCD), panic disorder (with or without agoraphobia), social anxiety
disorder/social phobia, generalised anxiety disorder and post-traumatic stress disorder.
Paroxetine exhibits a favourable tolerability profile but has a higher tendency to induce
sedation, especially during early treatment [17]. Its shorter half-life and stronger anticholin-
ergic effects increase the risk of drowsiness and impaired concentration, particularly in
older adults. Clinical studies show that paroxetine can slow reaction times and reduce
attention, key factors for safe driving. Epidemiological evidence indicates an increased risk
of road traffic accidents during the first weeks of therapy [13]. Although all SSRIs may
cause mild sedative effects, such as somnolence, fatigue, dizziness, or impaired concen-
tration, they are generally considered relatively safe with respect to driving performance
compared with other antidepressant classes. Nevertheless, caution is recommended when
driving or operating machinery, particularly during treatment initiation and following
dose adjustments.

1.1.2. Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)

The two SNRIs most frequently prescribed by medical practitioners are venlafaxine
and duloxetine. Venlafaxine is widely used in clinical practice; however, approximately
5% of patients may experience adverse effects of considerable severity. Abrupt discontin-
uation of treatment has been associated with potentially severe withdrawal symptom:s,
often manifesting within hours of the last dose. Such symptoms can substantially impair
motor functions and coordination, highlighting the importance of strict adherence to the
prescribed regimen and refraining from activities that could compromise safety, such as
driving [20].

As a class, SNRIs generally show limited impact on driving performance, although mild
somnolence, dizziness, and fatigue may occur, particularly during treatment initiation [9,21].
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Withdrawal symptoms associated with venlafaxine include dizziness, anxiety, and
paraesthesia, particularly following abrupt discontinuation. Given its half-life of approxi-
mately four hours (ten hours for the active metabolite), even short delays in administration
may trigger withdrawal effects. Gradual discontinuation over 7-10 days is recommended
to mitigate these risks [22].

Duloxetine, another SNRI, is employed in the treatment of depression, anxiety, and
chronic pain. Studies have demonstrated that it can enhance cognitive functions, including
psychomotor speed and attention, independently of mood improvement [23]. Nevertheless,
drowsiness, dizziness, fatigue, and balance disturbances may occur, especially during the
initial weeks of treatment, potentially affecting the ability to drive safely [23]. While no
studies specifically address duloxetine’s effects on driving in real-world settings, patients
should exercise caution. Abrupt discontinuation or overdose may also pose clinically
significant risks, as reported for venlafaxine.

Recent pharmacovigilance analyses have highlighted clinically relevant adverse effects
associated with milnacipran and levomilnacipran, including psychiatric and cardiovascular
symptoms, which may be more pronounced with levomilnacipran because of its stronger
noradrenergic activity. To the best of our knowledge, no studies have evaluated the
effects of these agents on driving performance or real-world driving. Nevertheless, they
warrant consideration because they belong to the SNRI class and remain widely prescribed,
particularly in the United States [24].

1.1.3. Norepinephrine-Dopamine Reuptake Inhibitors (NDRIs)

NDRIs represent a class of antidepressants that selectively inhibit the reuptake of nore-
pinephrine and dopamine. Bupropion is the main representative of this class, approved for
the treatment of major depressive disorders and as an aid for smoking cessation. Compared
with other antidepressants, bupropion is characterized by its stimulant properties, minimal
sedative effects, and a lower risk of weight gain [25].

Studies show that therapeutic doses of bupropion do not significantly impair reaction
time, oculo-manual coordination, or divided attention, suggesting that the drug is generally
safe for activities requiring complex psychomotor performance, such as driving or operating
machinery [26].

NDRIs are generally associated with low sedative effects and a limited risk of psy-
chomotor impairment, making them among the antidepressants least likely to adversely
affect driving ability [27].

1.1.4. Tricyclic Antidepressants (TCAs)

TCAs, including amitriptyline and nortriptyline are used in the treatment of depres-
sion and remain widely prescribed for chronic pain, insomnia, and mood disorders. Their
pharmacological profile is characterised by pronounced anticholinergic and antihistamine
effects, resulting in substantial sedation. Common adverse effects include drowsiness,
slowed reflexes, blurred vision, and impaired motor coordination, all of which may signifi-
cantly compromise driving ability [13].

Amitriptyline has been shown to impair driving performance. In a simulator study in-
volving healthy volunteers, a single dose reduced road-tracking ability and vigilance, with
maximal effects observed approximately four hours after administration [28]. Conversely,
long-term users of sedative antidepressants such as amitriptyline (treatment > 3 years) did
not demonstrate clinically significant impairment in on-road driving.

Although imipramine and nortriptyline are generally less sedating than amitriptyline,
they share anticholinergic properties and require caution, particularly during treatment or
following dose adjustments [29].

https://doi.org/10.3390/ph19071118


https://doi.org/10.3390/ph19071118

Pharmaceuticals 2026, 19, 1118

60f17

Overall, available evidence from clinical studies and regulatory safety assessments
indicates that tricyclic antidepressants as a class may impair alertness, psychomotor perfor-
mance and driving ability. Although the magnitude of these effects varies across individual
agents, including clomipramine, nortriptyline, desipramine, doxepin, trimipramine, do-
sulepin, lofepramine, and protriptyline, a clinically relevant anticholinergic and sedative
burden is consistently observed. Consequently, caution is warranted when these medica-
tions are used in activities such as driving [15,30].

1.1.5. Monoamine Oxidase Inhibitors (MAQISs)

MAQISs, including phenelzine, tranylcypromine, and isocarboxazid, represent a his-
torical class of antidepressants used for the treatment of atypical or treatment-resistant
depression. Although currently prescribed less frequently than other antidepressant classes,
MAOQISs remain an important therapeutic option in selected subjects with treatment-resistant
depression [27]. Their use has gradually declined due to dietary restrictions and the poten-
tial for significant drug interactions. MAQOISs act by inhibiting monoamine catabolism, which
strongly affects central neurotransmission and may influence psychomotor function [31].

Common adverse effects of monoamine oxidase inhibitors include dizziness, hypoten-
sion, sedation, and insomnia, all of which may negatively affect driving safety, particularly
during treatment or following dose adjustments.

Patients prescribed MAOIs should be counselled on potential psychomotor impair-
ment, and extra caution is warranted when engaging in activities such as driving, particu-
larly during the early phase of treatment or following dose adjustments.

1.1.6. Noradrenergic and Specific Serotonergic Antidepressants (NaSSAs)

Mirtazapine, the main NaSSA, is prescribed for major depressive disorder, anxiety
disorders, and eating disorders such as anorexia nervosa and bulimia. Its efficacy in
depression is comparable to other antidepressants, with benefits for patients experiencing
comorbid anxiety or sleep disturbances [32]. Mirtazapine has a favourable safety profile
and sustained therapeutic effect, supporting its use in long-term treatment [33].

Studies reported that administration of mirtazapine for one to two weeks can improve
psychomotor performance and simulated driving abilities in patients with depression,
reflecting functional recovery alongside symptom reduction [34]. Single doses, particularly
when taken at bedtime, may transiently impair driving, but these effects diminish with
continued use. Individual risk assessment is recommended during the early stages of
treatment to ensure safe driving.

1.1.7. Serotonin Antagonists and Reuptake Inhibitors (SARIs)

SARIs constitute a distinct class of antidepressants, with trazodone being the most
widely prescribed medication [35]. Trazodone is commonly used in the treatment of
major depressive disorder and, due to its pronounced sedative properties, is frequently
prescribed for insomnia at low to moderate doses. Despite its sedative profile, available
evidence suggests a favourable safety profile with respect to cognitive and psychomotor
functions [36].

Experimental studies conducted in healthy volunteers have shown that repeated
administration of trazodone at therapeutic doses does not significantly impair driving
performance, attention, or cognitive function when compared with placebo. No clini-
cally relevant effects on reaction time, vigilance, or motor coordination were observed,
supporting its tolerability in activities requiring sustained attention and psychomotor
efficiency [35]. Nevertheless, transient sedation and residual drowsiness may occur dur-
ing treatment, warranting caution in individual patients, especially when trazodone is
administered in combination with other central nervous system depressants.
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Consequently, SARIs may reduce psychomotor performance in some individuals,
particularly during treatment initiation or when combined with other central nervous
system depressants [35].

1.1.8. Off-Label Pharmacological Strategies in Depressive Disorders

Off-label pharmacotherapy is increasingly employed in treatment-resistant mood dis-
orders, particularly when conventional antidepressant regimens fail to achieve remission or
when clinical phenotypes present atypical characteristics requiring alternative neurophar-
macological modulation [37]. Several agents with established psychotropic properties
are used based on available clinical evidence and individualized benefit-risk assessment.
Among these agents, lamotrigine has demonstrated efficacy in bipolar depression, partic-
ularly in preventing depressive relapse, and is often used off-label in treatment-resistant
presentations [38]. Valproate is commonly used as an adjunct in affective disorders char-
acterized by irritability, mood lability, and impulsivity, while carbamazepine has a more
historical role due to metabolic interactions and safety concerns [39].

Gabapentin and pregabalin, although not antidepressants per se, are prescribed in
depressive conditions with comorbid anxiety, neuropathic pain, or somatic distress, where
symptom relief may indirectly improve emotional regulation; however, clinical evidence
supporting their efficacy is limited [37]. Quetiapine, an atypical antipsychotic, shows robust
evidence for adjunctive use in both unipolar and bipolar depression and is recommended
as a second-line augmentation strategy for patients with major depressive disorder who do
not respond adequately to initial antidepressant therapy [40].

From a forensic toxicological perspective, the sedative and psychomotor-impairing
properties of these agents, including dose-dependent drowsiness associated with gabapenti-
noids, cognitive slowing attributable to quetiapine, and the potential for residual sedation
with lamotrigine at higher doses, may compromise driving ability to a degree comparable
with, or exceeding, that of conventional antidepressants. Consequently, clinicians who
prescribe off-label agents to patients who drive should exercise the same caution war-
ranted for first-line antidepressant classes, particularly during treatment initiation and
dose-escalation phases.

2. Results

Between January 2023 and December 2025, a total of n = 6316 subjects underwent
toxicological tests, distributed annually as follows: n = 2474 cases in 2023, n = 1811 in
2024, and n = 2031 in 2025. Most participants were male (5446; 86.2%), whereas females
accounted for 870 (13.8%). The overall mean age was 41 years (range 18-85 years).

During the study period, n = 132 subjects (2.1% of the total sample) reported antide-
pressant use. The most frequently declared pharmacological classes were SSRIs (n = 58;
44.0%), SNRIs (n = 35; 26.5%), and SARIs (n = 23; 17.4%). Less commonly reported classes
included TCAs (n = 8; 6.1%), NDRIs (n = 5; 3.7%), and NaSSAs (n = 3; 2.3%). No use of
MAOIs was reported (Figure 2).

Among SSRIs, paroxetine (n = 20) and sertraline (n = 18) were the most frequently
reported, while escitalopram (n = 8), fluoxetine (n = 7), and citalopram (n = 5) were less
commonly declared. Within SNRIs, duloxetine (n = 18) and venlafaxine (n = 17) were
reported with similar frequency.

Other drugs included bupropion (NDRI, n = 5), amitriptyline and clomipramine
(TCAs, n = 8), mirtazapine (NaSSA, n = 3), and trazodone (SARI, n = 23). These results
highlight both the predominance of SSRIs and the therapeutic diversity within pharmaco-
logical classes.
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Figure 2. Total number of reported antidepressants divided per class.

Overall, antidepressant use was more common among males (n = 93; 70.5%) than
females (n = 39; 29.5%), consistent with the sex distribution of the study population.
However, SSRIs and SNRIs showed a relatively more balanced sex distribution compared
with TCAs and SARIs. Within the subgroup of antidepressant users, the mean age was
45 years for both males and females (Figure 3).

SARIs
NaSSAs
TCAs
NDRIs

SNRIs

SSRIs

o
v
=
o

15 20 25 30 35 40

Females M Males

Figure 3. Distribution of antidepressant users by pharmacological class and gender.

3. Discussion

The pattern of antidepressant use observed in our study appears broadly consistent
with contemporary Italian and European prescribing trends. According to data from the
AIFA [4], approximately 7% of the Italian population received antidepressant treatment in
2021, with SSRIs representing the most frequently prescribed antidepressant class. Similarly,
a recent European analysis of antidepressant consumption across 25 countries reported that
SSRIs remain the dominant antidepressant class throughout Europe [41], whereas tricyclic
antidepressants and MAOIs are prescribed considerably less frequently, as also observed
in our study. In our cohort, SSRIs represented the most frequently reported antidepres-
sants (44.0%). Although the overall prevalence of self-reported antidepressant use in our
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population (2.1%) was substantially lower than estimates reported for the Italian general
population, the relative distribution of antidepressant classes appears to reflect current
prescribing practices observed in both Italy and other European countries. The lower
prevalence observed in our study should be interpreted with caution, as antidepressant
use was based exclusively on self-report and the study population consisted of a highly
selected group of drivers undergoing mandatory forensic toxicological assessment.

Current evidence indicates marked differences among antidepressant classes in their
effects on psychomotor performance and driving ability (Figure 4). Panels a,b compares
the relative impact of the main antidepressant classes on driving performance, identifying
tricyclic antidepressants as those associated with the greatest impairment. Panels c¢,d depict
the temporal profile of impairment together with the distribution of antidepressant classes
within the forensic toxicological cohort.
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Figure 4. Summary of the relative driving impairment risk associated with the main antidepressant
classes based on the literature reviewed. Panels (a-c) summarize evidence from experimental and
clinical studies regarding the potential effects of antidepressant classes on driving performance,
psychomotor function, and periods of increased impairment risk. Panel (d) reports the distribution of
antidepressant classes among drivers included in the present observational forensic cohort (n = 132).
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Although antidepressant use is generally more common among women in the general
population, most antidepressant users in our cohort were male (70.5%). This finding likely
reflects the marked predominance of men in the overall study population, where males
accounted for 86.2% of all subjects undergoing forensic toxicological evaluation following
licence suspension. Therefore, the higher proportion of male antidepressant users should
be interpreted within the context of the specific forensic population investigated and should
not be considered indicative of a higher prevalence of antidepressant use among males.
Rather, it reflects the demographic characteristics of drivers referred for medico-legal
assessment. Consequently, sex-specific findings should be interpreted with caution and
cannot be directly generalized to the general population.

Current evidence suggests that driving-related risks may arise not only during treat-
ment initiation and dose escalation but also during abrupt discontinuation or rapid ta-
pering of antidepressants, particularly short half-life agents, owing to the occurrence of
withdrawal symptoms that may adversely affect psychomotor performance and fitness
to drive [42]. It should also be emphasized that the present study cannot distinguish the
effects of antidepressant therapy from those of the underlying depressive disorder, as no
information regarding psychiatric diagnosis or untreated depression was available in this
cohort. This distinction is clinically relevant because depression itself may impair attention,
psychomotor speed, and decision-making, thereby increasing crash risk, whereas successful
antidepressant treatment may improve these functions by alleviating depressive symptoms.
Previous studies have shown that patients receiving stable long-term SSRI/SNRI treatment
may exhibit driving performance comparable to healthy controls, while untreated depres-
sion has been associated with impaired driving ability and an increased risk of road traffic
accidents [6,43].

Furthermore, antidepressants do not uniformly impair driving ability, with effects
varying by class, dose, treatment phase, concomitant medications, and underlying condi-
tion. Impairment appears greater with sedating agents and during treatment initiation or
dose escalation, whereas SSRIs are generally associated with a lower impact on psychomo-
tor performance and driving ability [44].

All samples were analysed for alcohol biomarkers. Additional analyses were per-
formed on different biological matrices, including urine, blood, and keratin samples. Con-
firmatory testing was carried out using liquid chromatography-tandem mass spectrometry
(LC-MS/MS) [45-47], gas chromatography-mass spectrometry (GC-MS) [48] and GC-
MS/MS [49-51], in accordance with current forensic guidelines [52,53]. Alcohol misuse was
further assessed through established biomarkers, including serum carbohydrate-deficient
transferrin (CDT), routinely used for the identification of chronic heavy drinking pat-
terns [54] and ethyl glucuronide (EtG) in hair, which provides objective evidence of long-
term alcohol consumption [55].

Toxicological analyses of the entire cohort identified a subgroup of 28 individuals
who reported antidepressant use and simultaneously tested positive for other psychoactive
substances. This subgroup comprised 21 males and 7 females, with a mean age of 44 years.
Detected substances included benzodiazepines, cocaine, cannabinoids, and barbiturates.

Regarding alcohol-related biomarkers, all subjects included in the present analysis
tested negative for CDT. However, interpretation was inconclusive in two cases because
of the presence of genetic transferrin variants, which are known to interfere with CDT
quantification and may preclude definitive result interpretation [56]. Among the subset
of subjects who underwent EtG hair analysis, all samples tested negative, providing no
evidence of chronic alcohol consumption. In particular, the presence of cannabinoids and
different benzodiazepines, including lorazepam, nordiazepam, oxazepam, temazepam,
triazolam, and alprazolam, was detected in subjects who reported the use of SSRIs, such as
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paroxetine and sertraline. Alprazolam was also identified in subjects reporting the use of
SNRIs, including venlafaxine, as well as SARISs, represented by trazodone.

Urinary toxicological screening revealed cocaine positivity in some subjects, indicating
concomitant cocaine use among individuals reporting paroxetine treatment.

Cocaine was detected in both urine and hair samples from subjects who declared
the use of paroxetine, sertraline, and trazodone. Cannabinoids were identified in subjects
reporting the use of both SSRIs and SARIs.

Furthermore, the concomitant use of multiple benzodiazepines in combination with
antidepressant therapy was observed in both male and female subjects, suggesting a
relevant pattern of simultaneous exposure to central nervous system depressants. Such
associations are of particular concern in the context of driving safety, given the potential
additive or synergistic effects on psychomotor performance, attention, and reaction time.

In addition, codeine, oxycodone, and benzodiazepines were detected in urine samples
from subjects reporting sertraline use.

Only one subject tested positive for phenobarbital while reporting trazodone use.

Overall, these findings highlight the clinical and forensic relevance of polydrug use
involving antidepressants, drugs of abuse, and other central nervous system depressants.

Drug interactions may influence driving ability through both pharmacokinetic and
pharmacodynamic mechanisms rather than by simple additive effects. For example, some
SSRIs inhibit cytochrome P450 enzymes involved in benzodiazepine metabolism, poten-
tially increasing benzodiazepine exposure and enhancing central nervous system depres-
sion [57]. Likewise, concomitant use of serotonergic antidepressants and cocaine may
produce complex monoaminergic interactions, and rare cases of serotonin syndrome have
been reported [58]. Therefore, driving impairment should be assessed on an individual
basis. Although a preliminary classification of driving risk (e.g., low, moderate, or high)
might be clinically useful, the available evidence and the descriptive nature of our study
do not support such a simplified approach, as risk depends on multiple factors including
antidepressant class, dose, treatment phase, individual susceptibility, and concomitant use
of alcohol or other psychoactive substances.

The concomitant use of cocaine and antidepressants observed in the present cohort
is consistent with previous reports describing the frequent coexistence of depressive dis-
orders and cocaine use disorder. Antidepressant treatment is commonly prescribed in
this population, and the simultaneous exposure to antidepressants and cocaine has been
documented in both clinical and experimental settings [59]. These findings further support
the need for careful clinical and forensic evaluation of polysubstance use when assessing
fitness to drive.

Limitations

Our study has several limitations that should be acknowledged. Antidepressant use
was based exclusively on self-report obtained during clinical history taking and was not
analytically confirmed in biological matrices such as blood, urine, or hair. This reflects rou-
tine clinical practice, as testing for antidepressants is not part of the toxicological screening
protocol required by the Local Medical Commission (CML) for fitness-to-drive assessments.
Consequently, the reported prevalence may have been affected by both underreporting and
overreporting. Furthermore, the study population consisted exclusively of drivers undergo-
ing mandatory forensic toxicological assessment following licence suspension, which may
limit the generalizability of these findings to the broader driving population. In addition,
the marked imbalance in sex distribution within the cohort represents a limitation, as it
prevents reliable evaluation of sex-specific patterns of antidepressant use and precludes
direct comparison with epidemiological data from the general population. Information on
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antidepressant dosage, treatment duration, adherence, and timing of administration was
also unavailable, precluding a more detailed evaluation of exposure-related effects. Finally,
the observational and descriptive nature of the study does not allow causal inferences
regarding the relationship between antidepressant use and driving impairment.

4. Materials and Methods

This study was designed as an original observational investigation based on real-world
forensic toxicology data collected from drivers undergoing mandatory fitness-to-drive as-
sessment. The observational component was complemented by a narrative review of the
current literature to provide clinical and pharmacological context. These two components
were intended to be complementary: the observational data describe real-world patterns
of antidepressant use in a forensic driving population, whereas the literature review sup-
ports the interpretation of their potential implications for psychomotor performance and
road safety.

A narrative literature search was performed using electronic databases, including
PubMed and Google Scholar, up to December 2025. The search strategy was designed to
identify relevant publications evaluating the effects of antidepressants on driving perfor-
mance, psychomotor function, and road safety by combining controlled vocabulary terms
and free-text keywords. Search terms included combinations of keywords such as “antide-
pressants and driving performance,” “SSRIs and driving ability,” “SNRIs and road safety,”
“TCAs and traffic accidents,” and “antidepressants and driving ability.” Additional relevant
studies were identified by screening the reference lists of selected articles. Observational
data were collected from drivers undergoing toxicological assessment following convictions
for driving under the influence of alcohol or drugs. The assessment was mandated by the
CML to determine medical fitness to drive.

All subjects underwent forensic toxicological evaluation according to standardized
protocols for the assessment of fitness to drive after violations of Articles 186 (driving
under the influence of alcohol), 186-bis (applicable to novice and professional drivers),
and 187 (driving under the influence of drugs) of the Italian Highway Code. Eligible
participants were aged >18 years. The study population therefore represents the complete
cohort of subjects referred to the Forensic Toxicology Laboratory of the University of Rome
Tor Vergata during the study period. No additional inclusion or exclusion criteria were
applied, and no subjects were excluded because of refusal to undergo toxicological testing,
as participation in the forensic assessment is part of the mandatory medico-legal proce-
dure. Biological specimens, including urine, blood, and keratin matrices, were analysed
according to established forensic toxicology procedures and in accordance with national
and international guidelines for medico-legal and forensic drug testing [52,53].

The toxicological investigations included the analysis of drugs of abuse and biomarkers
of alcohol consumption. Alcohol assessment comprised the determination of CDT and,
when indicated, EtG in hair as markers of chronic alcohol exposure. Analyses were carried
out using chromatographic techniques coupled with mass spectrometric detection including
LC-MS/MS, GC-MS/MS.

Data reported in this study were collected from 1 January 2023 to 31 December 2025.
Information on antidepressant use was obtained from standardized anonymous question-
naires completed by participants during the forensic medical evaluation.

Data extracted from the questionnaires were processed and graphically represented
using Microsoft Excel® 2016 (MSO 16.0.4738.1000, Microsoft Corporation, Redmond, WA,
USA). Descriptive statistics were used to summarize demographic characteristics and
patterns of antidepressant use. Only descriptive statistics were performed due to the obser-
vational design and limited sample size, which did not allow reliable inferential analyses.
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5. Conclusions

The findings of the present study, together with the available evidence from the
literature, suggest that greater clinical attention should be given to antidepressant use in
the context of driving. In Italy, such medications are not currently regulated with respect
to fitness to drive, despite evidence suggesting that some antidepressants, particularly
during treatment initiation or dose adjustments, may affect psychomotor performance
in specific clinical conditions. Antidepressants are not included in the schedules of the
Italian Presidential Decree No. 309/1990 (DPR 309/90), which regulates narcotic and
psychotropic substances and identifies those subject to specific control measures. As a result,
antidepressants are generally not regarded as substances requiring specific regulatory
monitoring in relation to driving fitness. In light of the available evidence, greater attention
to antidepressant use during fitness-to-drive assessments may be warranted. Further
research is needed to evaluate whether specific clinical or medico-legal approaches could
improve risk assessment and road safety.

In this cohort of drivers undergoing mandatory forensic toxicological assessment,
antidepressant use was relatively uncommon, and the distribution of pharmacological
classes was consistent with European prescribing patterns. However, the interpretation
of these findings is limited by the self-reported nature of antidepressant use and the
selected population, which may limit the generalisability of these findings to the broader
driving population.

The observed concomitant use of antidepressants with benzodiazepines, cocaine,
and other psychoactive substances further highlights the clinical and forensic relevance
of polydrug exposure. From a pharmacokinetic and pharmacodynamic perspective, the
concomitant use of SSRIs or SNRIs with benzodiazepines may be associated with additive
or potentially synergistic effects on central nervous system depression, leading to greater
impairment of vigilance, reaction time, and divided attention than either drug alone. Con-
versely, concurrent cocaine use may paradoxically reduce the perception of sedation while
maintaining or potentially increasing psychomotor impairment. This pattern is of forensic
relevance when assessing fitness to drive, as affected individuals may underestimate their
actual level of impairment.

Future studies should integrate analytical confirmation of antidepressant exposure
with epidemiological and experimental approaches to better characterise their real-world
impact on driving performance.

A multidisciplinary approach involving clinicians, toxicologists, and regulatory au-
thorities may help support evidence-based policies, improve patient counselling, and
strengthen risk assessment strategies. The present observational findings suggest that
antidepressant use alone is not necessarily associated with increased driving risk. How-
ever, concomitant use with benzodiazepines, alcohol, opioids, or illicit stimulants such as
cocaine may represent a critical factor for potential psychomotor impairment. Given the
descriptive nature of the present study, these observations should be interpreted cautiously
and should not be regarded as evidence of causal relationships. Further prospective studies
are warranted to better define the relationship between antidepressant use, polysubstance
exposure, and road safety.

Author Contributions: Conceptualization, D.F. and R.T.; methodology, D.E,; software, EM.; vali-
dation, D.E,, EM. and G.M.; formal analysis, F.V.; investigation, D.F. and EM.; data curation, EV,;
writing—original draft preparation, D.F,; writing—review and editing, R.T.; visualization, EM.;
supervision, G.M.; project administration, R.T. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

https:/ /doi.org/10.3390/ph19071118


https://doi.org/10.3390/ph19071118

Pharmaceuticals 2026, 19, 1118 14 of 17

Institutional Review Board Statement: Analyses were conducted as suggested by the World Health
Organization and in conformity with the ethical guidelines of the 1975 Declaration of Helsinki.

Informed Consent Statement: Ethical committee review was not required, as the toxicological
assessments were mandated by the Judicial Authority pursuant to Articles 186, 186-bis, and 187 of the
Italian Highway Code. Data were retrospectively extracted from anonymised records for non-medical,
forensic purposes. Informed consent was not applicable under these conditions.

Data Availability Statement: The data presented in this study were obtained from the included
studies and are openly available.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

SSRIs Selective Serotonin Reuptake Inhibitors

SNRIs Serotonin—Norepinephrine Reuptake Inhibitors

NDRIs Norepinephrine-Dopamine Reuptake Inhibitors

SARIs Serotonin Antagonists and Reuptake Inhibitors

NaSSAs Noradrenergic and Specific Serotonergic Antidepressants
MAOIs  Monoamine Oxidase Inhibitors
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