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To investigate the impact of antidepressants on the risk of road traffic

Reports from the Universal Quebec Automobile Insurance Agency

database were matched with data on antidepressant prescription from

WHAT THIS STUDY ADDS

RESULTS

the Quebec Health Insurance Agency.The case-crossover analysis
consisted in comparing exposure during a period immediately before
the crash with exposure during earlier periods, for the same subject.

One hundred and nine thousand four hundred and six drivers between
66 and 84 years of age involved in a traffic crash between 1988 and
2000 were included. Two thousand nine hundred and nineteen (2.7%)
were exposed to an antidepressant on the day of the crash.
Case-crossover analysis found an increased risk of crash in drivers with
a prescription of antidepressants before their crash when compared
with a prescription of antidepressants 4 to 8 months before the crash

(OR=1.19,95% Cl 1.08, 1.30 to 1.42.95% ClI 1.30, 1.55). With the most
recent control periods, results were not significant.

CONCLUSION

A patient’s mental state is probably more similar between two periods
that are close to each other than up to 8 months before. Consequently,
the risk of crash is likely to be linked to symptoms of depression.
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Introduction

Antidepressants are commonly used worldwide. In the
province of Quebec, Canada, the prevalence of antide-
pressant use was 10.6% in 2004 and was even higher in
the elderly (12.8% in the 65-74 year old age group and
15.3% in the 75 year old and more group) [1]. Experi-
mental studies have suggested that antidepressants may
impair driving abilities [2-9]. While a few epidemiological
studies on the risk of road traffic crashes associated with
the use of antidepressants have been conducted, they are
difficult to compare owing to the different study designs.
One cohort study [10] and another case-control study
[11], both conducted in older drivers found a significant
association between the risk of being involved in a car
crash and exposure to tricyclic antidepressants (RR = 2.2,
95% Cl 1.3,3.5 and OR = 2.3,95% Cl 1.1, 4.8, respectively).
Bramness et al. found an increased risk for drivers who
had received a prescription for sedative antidepres
sants (SIR = 1.4, 95% Cl 1.2, 1.6) or non-sedative antide-
pressants (SIR = 1.6, 95% Cl 1.5-1.7) [12]. In another study
of 19386 drivers aged 18 years and older, Barbone et al.
found no relationship with the risk of traffic crash associ-
ated with either selective serotonin receptor inhibitors or
with tricyclic antidepressants [13]. A pharmacoepidemio-
logical study of the effect of benzodiazepines on the risk
of road traffic crash compared results of a case-control
study and of a case—crossover study using the same
prescription claims database. The case-control analysis
showed an increased risk of crash with current use
of long half-life benzodiazepines. The stratified case-
crossover analysis demonstrated an effect of infrequent
use on the risk of crash and no significant impact in fre-
quent users. The stratified case-control analysis showed
similar results in both subgroups [14]. A recent case-
crossover study showed that the risk of crash was
increased in users who initiated an antidepressant treat-
ment and a case-control analysis showed an increased
risk of responsibility in the crash for all antidepressant
users [15]. Risk estimates in case—control studies are a
combination of the effect of medicines in regular users,
the effect of medicines in occasional users and the effect
of depression symptoms. Indeed, confounding by indica-
tion remains an issue in such studies. The only way to
avoid this bias would be to adjust for the presence and
gravity of depression symptoms. However, this informa-
tion is often lacking in administrative databases. The
case—crossover design is an answer to this issue as it con-
trols for individual characteristics given that the subject
acts as his own control.

The aim of our present study was to apply the
case-crossover method to investigate the impact
of antidepressants on the risk of road traffic crash
in the elderly, using prescription claims database
and records of crashes in the province of Quebec,
Canada.

Antidepressants and risk of crash in the elderly BJCP

Methods

Participants

All drivers between 66 and 84 years of age involved in a
first road traffic crash during the cohort period between
1988 and 2000 were included. An upper age of 84 years
was chosen because individuals are less likely to be driving
beyond this age [16].

The universal drug prescription programme in the
province of Quebec covers residents of the province aged
65 years old and more. In order to have a complete 1 year
history of medicine exposure, participants must have been
66 years of age and older to be included.

Data sources

Drivers involved in a road traffic crash were identified using
the Universal Quebec Automobile Insurance Agency data-
base which records all reports of crashes in the province
and contains information on crashes, including the date of
the crash.

Antidepressant use was obtained from the Quebec
Health Insurance Agency, the agency responsible for
administering insured health care services for the prov-
ince.The prescription drug files contain data pertaining to
all filled outpatient prescriptions which were prescribed by
a Québec-licensed physician and filled at community phar-
macies for medications listed on the liste de medicaments.
The province’s formulary includes the date of dispensing,
the International Nonproprietary Name and the duration
of treatment prescribed. The two databases are linked
using a unique ID number.

Outcome

The outcome was defined as all crashes occurring between
1988 and 2000, including injurious crashes and crashes
with property damage only.

Exposure to antidepressants

Exposure was considered to start on the day following dis-
pensing because only part of the day of dispensing would
be exposed time. This also excludes antidepressants that
may be prescribed as a consequence of the crash. The
duration of treatment, as registered in the Quebec Health
Insurance Agency database was applied to obtain the end
date of treatment.

Antidepressants were studied as an all-inclusive drug
category, and then also according to the three follow-
ing classes: tricyclic antidepressants, selective serotonin
re-uptake inhibitors (SSRIs) and all other antidepressants.

Study design

The case-crossover analysis consists of a pair-matched
analytical approach to compare exposure during a period
immediately before the crash (case period) with exposure
during earlier periods (controls periods) for the same
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subject [17]. As in matched case-control studies, only sub-
jects with discordant exposures in the case and control
periods participate in analysis.This design is thus appropri-
ate to study the effect of intermittent exposures while con-
trolling for time-invariant characteristics given that the
subject acts as his own control.

We compared antidepressant exposure on the day of
the crash with antidepressant exposure on eight 1 day
control periods, each respectively separated from the case
period by a 30 day, 60 day, 90 day, 120 day, 150 day, 180 day,
210 day and 240 day wash-out period.

A sub-analysis was performed in order to study the
impact of new use of an antidepressant treatment. A
subgroup of new users was thus defined as drivers
exposed any day in the first 30 days exposure to an anti-
depressant, following a 6 month period with no exposure.
In order to allow drivers to be newly exposed in the control
period, as well as in the case period, the control period
had to be separated from the case period by a 240 day
wash-out period. For statistical power reasons, antidepres-
sants were studied as an all inclusive drug category in this
sub-analysis.

Odds ratios were estimated by conditional logistic
regression, using the PHREG procedure in the SAS statisti-
cal software package, version 9.2 (SAS Institute Inc, Cary,
NC, USA).

Ethical approval

The study protocol was approved by the Ethics Committee
of the Jewish General Hospital. All data used in this study
were anonymized.

Results

Study population

One hundred and nine thousand four hundred and six
drivers aged between 66 and 84 years were involved in a
first road traffic crash during the cohort period, between
1988 and 2000.The mean age on the day of the crash was
71.9 years (SD = 4.6) and 80.5% were men. Among them,
21943 (20.1%) had at least one prescription of an antide-
pressant over the period considered and 2919 (2.7%) were
exposed to an antidepressant on the day of the crash.The
distribution of exposures according to the class of antide-
pressants is presented in Table 1.

Case—crossover analysis
The results showed that the longer the wash-out period
was, the greater the risk of crash was increased in users of
all antidepressants.The number of discordant pairs partici-
pating in the analysis increased too.The same pattern was
observed in SSRIs users (Table 2).

The case—crossover analysis showed an increased risk
of crash in new users (OR=1.30,95% Cl 1.08, 1.57) that was
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Table 1

Exposure to antidepressants on the day of the crash

Antidepressants n %

All 2919 100

Tricyclics 1815 62.2
Amitriptyline 746 25.6
Amoxapine 8 0.3
Clomipramine 69 2.4
Desipramine 73 2.5
Doxepine 328 1.2
Imipramine 122 4.2
Maprotiline 84 2.9
Nortriptyline 71 2.4
Protriptyline 2 0.1
Trimipramine 329 1.3

SSRIs* 882 30.2
Citalopram 19 0.7
Fluoxetine 214 7.3
Fluvoxamine 107 3.7
Paroxetine 270 9.2
Sertraline 275 9.4

Others 286 9.8
Bupropion 3 0.1
Moclobemide 19 0.7
Nefazodone 25 0.9
Phenelzine 12 0.4
Tranylcypromine 7 0.2
Trazodone 165 5.7
Venlafaxine 62 2.1

*Escitalopram was approved by the US Food and Drug Administration in 2002,
after the 1988-2000 cohort period.

not different from the risk estimated in other drivers who
were not new users (OR = 1.49,95% Cl 1.35, 1.65).

Discussion

This study found evidence for an increased risk of road
traffic crash in older drivers who had a prescription of anti-
depressants before their crash when compared with a pre-
scription of antidepressants 4 to 8 months before the crash
(OR = 1.19, 95% Cl 1.08, 1.30 to 1.42.95% Cl 1.30, 1.55).
Case-crossover analysis showed that the risk is likely to be
linked to depression symptoms.

The case-crossover design requires that the exposure
be both intermittent and have a transient effect. These
assumptions may not actually be met in practice for anti-
depressant use among older drivers. Chronic users who
were exposed all along the period of time considered were
excluded from the case-crossover analysis. This design
is thus likely to underestimate the risk in people using
chronic medications. An underlying assumption when
comparing the case and the control periods is that each
subject maintains the same driving pattern in both the
exposed and unexposed periods. This is why drivers
over 84 years old were excluded as they are less likely
to be driving beyond this age [16] so the probability of



Table 2

Case-crossover analysis: effect of antidepressants on the risk of crash

period OR

period OR

2 (n)

period period

OR (95% ClI) 6 (n) OR (95% Cl) 7 (n) OR (95% ClI) 8 (n) OR (95% ClI)

5 (n)

[®]
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=
[-4
o

4 (n)

(95% CI)

OR (95% ClI)

1 (n)

Antidepressants (n)

)
)
)
)

1.29(1.18, 1.41) 2612 1.36 (1.24, 1.48) 2554 1.42 (1.30, 1.55

2661

1.29 (1.18, 1.42)
1.00 (0.88, 1.15)

2675

1.19 (1.08, 1.30)
1.11(0.98, 1.25)
1.35 (1.14, 1.60)

2933 0.98 (0.89, 1.09) 2858 1.09 (0.98, 1.20) 2847 1.09 90.99, 1.21) 2765
1722
1.19 (0.88, 1.62)

2919

All*

1.13(1.00, 1.28

1683
1.31(1.10, 1.

1.05 (0.92, 1.20)

1723
725
217

1.08 (0.94, 1.23)

1715

1745
778
222

1694

1.05 (0.92, 1.20)
1.17 (0.98, 1.39)
1.16 (0.83, 1.63)

1.05 (0.92, 1.20)

1725
739

1.00 (0.87, 1.14)
222

1745
782
225

1745
788
214

Tricyclicst
SSRIst

55,

715

1.28 (1.07, 1.53)
0.96 (0.69, 1.34)

743 1.22 (1.01, 1.47)
0.92 (0.67, 1.27)

220

1.05 (0.86, 1.27)
0.88 (0.62, 1.25)

708
199

750
204

1.25(1.04, 1.51)

0.89 (0.63. 1.25)

1.03 (0.85, 1.25)
0.85 (0.60, 1.19)

1.30(0.95, 1.79

193

Otherst

*Exposed to at least one antidepressant. tExposed to an antidepressant of this class only.
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maintaining the same driving pattern in both the case and
the control periods is low.To the extent that drivers did not
drive during control periods, the study may underestimate
the risk of crash. While controlling for time-invariant char-
acteristics such as chronic diseases, the case-crossover
design does not control for unmeasured variation within
an individual.Results from sensitivity analyses suggest that
the increased risk of crash is likely to be linked to the pres-
ence of depression. Indeed, the analyses which included
the most recent control periods were not significant. It
seems that the patient’s mental state was more similar
between two periods that are close to each other, than up
to 240 days previously. The case-crossover design can be
implemented as a new user design. Ray discussed the use-
fulness of such designs in observational studies [18]. Con-
ducting registry-based studies reduces the logistical
barriers to new user designs as detailed drug prescription
is provided in health care databases. However, in order to
conduct such analysis, the control period has to be far from
the case period so the effect of depression symptoms
cannot be excluded. Indeed, the longer the study period
considered, the greater the potential for confounding by
time-varying factors.

Drug exposure was ascertained from computerized
records. These data were not subject to under-reporting, a
major problem encountered when medicine exposure
data are self-reported [19]. However, while we know that a
prescription has been filled, we do not have any informa-
tion pertaining to prescription adherence and we assumed
that subjects were exposed to antidepressants for the pre-
scribed duration of their treatment. Non-adherence, which
we cannot verify, would result in exposure misclassifica-
tion. However, the resulting misclassification would most
likely be non-differential.

Other studies were interested in antidepressants and
the risk of crash in the elderly [10, 11].These two epidemio-
logical studies only looked at the impact of tricyclic anti-
depressants on the risk of crash as SSRIs were developed
later.In a case—control study, current users of tricyclic anti-
depressants (with a prescription filled within 60 days
before the index date) were at increased risk of injurious
road traffic crash (OR =2.3,95% Cl 1.1, 4.8) while no signifi-
cant association was found in users exposed between 60
days and 6 months before the crash [11]. Bramness et al.
found similar risk estimates among incident users and
prevalent users [12]. Unlike the Leveille et al.’s study [11],
the results were not adjusted for the diagnosis of depres-
sion.The case—crossover study conducted by Barbone et al.
should be more comparable with our study as the same
design was used [13]. This study found no association
between antidepressants (tricyclics or SSRIs) and the risk of
crash. However, the absence of an association may be
explained by a lack of statistical power since the number of
older drivers exposed to antidepressants was low (38 older
drivers exposed to tricyclics and five exposed to SSRIs).
Ravera et al.also conducted a case—crossover study on the
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impact of SSRIs and other antidepressants. The analysis
among acute users did not show any association with the
risk of crash. However, the authors noted that their study
might not have had adequate statistical power [20]. The
most recent epidemiological study, conducted in France,
used a case-crossover design and showed that the risk of
crash was increased after an initiation of antidepressant
treatment (OR = 1.49, 95% Cl 1.24, 1.79) [15]. This latter
study included drivers of all ages. It is likely that, in our
study, older drivers refrain themselves from driving when
taking antidepressants for the first time. Results by classes
of antidepressants suggested that the depressive state
of older drivers using tricyclics was more stable than in
SSRI users.

Experimental studies conducted on healthy volunteers
have shown a deleterious effect on driving of amitriptyline
[2, 4]. It is interesting to note that amitriptyline and trimi-
pramine, which are tricyclics, were the antidepressants the
most commonly used in our study. Nowadays, they are
mainly given to treat anxiety and resistant depression. Par-
oxetine [5-8] and fluoxetine [3], both SSRIs, appear to have
a smaller potential for impairing performance. The experi-
mental studies were conducted in young, healthy volun-
teers who are very different from the population of drivers
included in the present study who are older and
depressed. Depression is associated with a slower reaction
time in a driving simulator [21] and with lower scores in
attention abilities [22]. Worrying thoughts in depression
seem to be predominant on other important information
[23]. It has been shown that treated depressed patients
had better performances on tasks related to driving than
untreated depressed patients [24]. Long term treatment
with antidepressants may thus reduce the risk but not to
baseline, the residual risk being linked to symptoms of
depression.

Our study provides further insight into the impact of
the prescription of antidepressants on traffic safety for the
elderly. Patients and prescribers should be warned about
this risk.
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