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Abstract

Depression is a common disease that is often pharmaceutically treated with tricyclic antidepres-
sants (TCAs) and selective serotonin reuptake inhibitors (SSRIs). Both groups of drugs have
proven to be effective in treating depressive symptoms, however they differ in adverse effect
profile. This chapter discusses their effects on driving ability. On the road driving tests have
shown that TCAs such as imipramine, doxepine and amitriptilyne significantly impair driv-
ing performance after single dose administration. However, after one to two weeks of daily
treatment tolerance developed and no significant driving impairment was reported. Sedative
antidepressants such as mianserin and mitrazapine administered at bedtime produce significant
driving impairment the morning following single dose administration and after one week of
daily treatment. In contrast, SSRIs such as fluoxetine and paroxetine had no significant effects
on driving ability. Also, venlafaxine did not affect driving performance. The chapter concludes
by discussing that untreated depression impairs driving ability and that reported somnolence
correlates significantly with reduced driving performance.

Introduction

Depression is a common disease affecting up to 15% of the population at least
once during their lives. The prevalence of depression is two to three times higher in
women as compared to men. According to the World Health organization, by 2030
depression will be the second highest cause of medical disability, preceded by HIV
and AIDS. Patients who suffer from depression are often treated with antidepres-
sant drugs such as tri-cyclic antidepressants (TCAs) or selective serotonin reuptake
inhibitors (SSRIs). Unfortunately, a number of antidepresant drugs can have side
effects that impair cognitive and psychomotor performance, including the ability to
drive a car. These adverse effects can be explained by their mechanism of action.
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For example, TCAs act at cholinergic, adrenergic and antihistamine receptors,
which may result in cognitive impairment and sedation. In contrast, SSRIs and
related antidepressants act at the serotonin receptor and have little affinity for cho-
linergic, adrenergic and antihistamine receptors.

Most of those who use antidepressants are outpatients and therefore it is likely
that they drive a car. Over the past 25 years several studies have been performed to
examine the effects of several antidepressant drugs on driving ability. This chapter
will discuss the studies that have been performed using the on-the-road driving test
during normal traffic. Most antidepressants were examined in double blind, placebo
controlled studies and tested after acute administration (after one day) or after one
or several weeks of daily treatment. Most studies were performed in healthy vol-
unteers [1-10], except for two studies performed in depressed outpatients [11-12].
Oxaprotiline, levoprotiline and brofaromine had no significant effects on driving
performance, but were not marketed [10—12] and will therefore not be discussed in
this chapter. Studies with other antidepressants are summarized below.

TCAs

Various TCAs have been tested using the on-the-road test, including amitriptyline
(25 mg tid) [1, 4], doxepine (25 mg tid) [1-3] and imipramine (50 mg bid) [5]. After
the first dose on the first day of treatment, significant impairment was observed with
Standard Deviation of Lateral Position (SDLP) increments relative to placebo that
are comparable to those seen with Blood Alcohol Concentration (BAC) >0.08 %.
After one week of treatment, tolerance developed and no significant driving impair-
ment was found. Given the adverse effects noted with TCAs, nocturnal dosing is
a way to increase the time between drug use and driving. On the road driving tests
performed 16 to 18 hours after intake of dothiepin (75 mg) showed no significant
difference from placebo after one and eight days of treatment [8]. After this week,
two weeks of nocturnal treatment with 150 mg dothiepin followed. Again, no sig-
nificant impairment was found after two weeks of treatment.

Mianserin

Mianserin (a a2 antagonist) significantly impaired driving two hours after treatment
on the first treatment day, comparable to a BAC of 0.10% [1, 6-7]. In the studies
that examined mianserin, due to pronounced sedation 10-50 % of subjects were un-
able to complete their driving test on the first day of treatment. After one week of
treatment (10 mg tid) driving impairment was less pronounced but still significantly
worse when compared to placebo, and driving persisted impaired even after two
weeks of daily treatment with mianserin (ASDLP equivalent to a BAC >0.05 %).
Nocturnal administration of mianserin (15 mg daily for seven days followed by
eight days of 30 mg daily) significantly increased SDLP after one week of treatment
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with 15 mg daily, but impairment was modest and below that observed with a BAC
0f 0.05% [9]

Mirtazapine

Mirtazapine (3045 mg/day) significantly impaired driving performance on the
second test day [10]. On day nine and 16 of daily treatment with mirtazapine, no
significant differences from placebo were found. Nocturnal administration of mir-
tazapine (30 mg daily for seven days followed by 60 mg daily for another eight
days) produced impairment on the first (single dose) and last day of treatment [9].
When compared to alcohol, SDLP increments were less than observed with a BAC
0f 0.05% on all test days.

Moclobemide

Moclobemide is a reversible inhibitor of monoamine oxidase A. Moclobemide
(200 mg bid) was tested on day one and eight of treatment [6]. On both test days, no
significant effects on driving performance were found.

SSRIs and related compounds

Fluoxetine (20 mg) did not impair driving performance on day one, eight and 22 of
treatment [8]. Another SSRI, paroxetine (20 mg and 40 mg) did not impair driving
on the first day of treatment and after one week [13]. Escitalopram (10-20 mg/day)
did not affect driving performance on day two, nine and 16 of daily treatment [10].
Nefazodone, a serotonin receptor antagonist and reuptake inhibitor, improved
driving on day one and eight of daily treatment with 100 mg. On day one, the 200 mg
dose also significantly improved driving, whereas after one week the 200 mg dose
significantly impaired driving [5]. The effects of nefazodone were significant but of
little relevance. When compared to alcohol effects, they were below a BAC of 0.05 %.
Venlafaxine, a serotonin norepinephrine reuptake inhibitor (SNRI), also did not affect
driving performance after acute and subchronic administration (37.5 mg bid) [7].

Combined use of antidepressants and benzodiazepines

A study of depressed outpatients examined the effects of fluoxetine (20 mg qam)
or moclobemide (150 mg bid) on driving ability. About 80 % of patients were also
treated with benzodiazepines. Driving tests were performed in week one, three and
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six of daily treatment. In the first week, no significant effects on driving perfor-
mance were reported. Patients using benzodiazepines, in whom metabolism was
affected by co-administered antidepressants, drove progressively worse over the
course of treatment [11].

Depression and driving performance

Depression alone is likely to affect driving ability and driving related skills. Epi-
demiological studies show that the use of TCAs significantly increased the risk of
becoming involved in traffic accidents [13—14], whereas SSRIs and related com-
pound do not seem to increase traffic accident risks [15]. Nevertheless, Wingen
and colleagues [12] did report driving impairment in depressed patients who were
treated with SSRIs. They examined on-the-road driving performance of depressed
patients who were treated with SSRIs or SNRIs for six to 52 weeks. Wingen and
colleagues reported a significantly increased mean SDLP when compared to healthy
matched controls. Patients also performed a car following test. When the leading
car changed speed, the following car (driven by the depressed patient) had to follow
the movement as accurately as possible. Time to adapt speed in depressed patients
was significantly increased when compared to matched controls. It has been dis-
cussed in this chapter that SSRIs and SNRIs have no significant impairing effect on
driving performance. Taking this into account, the authors suggest that the observed
driving impairment may be caused by residual depressive symptoms. Future studies
in untreated depressed patients should examine whether this likely assumption is
indeed correct.

Somnolence and driving impairment

Ramaekers [11] performed a regression analysis to establish the relationship be-
tween SDLP differences from placebo and the percentage of patients who reported
somnolence. A strong and significant relationship was found (r=0.95), as illustrated
in Figure 1.

Figure 1 shows that antidepressants that cause somnolence often affect driving
performance in a much more pronounced manner than antidepressants that cause
little sedation. Also indicated in Figure 1 is the SDLP increment after having a blood
alcohol concentration of 0.05 %, i.e. the legal limit for driving a car in The Nether-
lands. It is evident that driving impairment of many antidepressants is much more
pronounced than that regarded by the law as acceptable for alcohol. Also, various
antidepressants cause much more somnolence than observed at the alcohol limit.



Antidepressants and traffic safety 311

A. Antidepressants Recommended to Be Given Over the Day
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Figure 1 Linear regression (95 % confidence interval) between maximum mean ASDLP ob-
served for antidepressant drugs in experimental driving studies and the percentage of de-
pressed patients complaining of somnolence. Abbreviations: SDLP=Standard Deviation of
Lateral Position, BAC=Dblood alcohol concentration, MOC =moclobemide, FLU = fluoxeti-
ne, NEF =nefazodone, PAR = paroxetine, VENL = venlafaxine, IMI=imipramine, MIR = mir-
tazapine, DOT =dothiepin, AMI =amitriptyline, DOX = doxepin, MIA=mianserin. (adapted
with permission from reference [11]).
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Concluding remarks

Driving after intake of TCAs, mianserin or mirtazapine was significantly impaired
after treatment initiation. Tolerance developed gradually and, after one week of
treatment, driving impairment was absent or much less pronounced. Also, nocturnal
drug treatment did not affect next day driving performance. SSRIs and related anti-
depressants and moclobemide showed no significant effect on driving performance.
However, when SSRIs were combined with benzodiazepines with incompatible
pharmacokinetic profiles driving performance was significantly impaired. Future
studies should be performed in patients focusing on common drug combinations
used by people who suffer from depression.
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