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Abstract: Until 2005 Croatia had a driving ban for people with epilepsy (PwWE)
taking antiepileptic therapy. To investigate the impact of partial liberalization of
legislation the results of polling performed in 1999 and 2009 were compared. The
results revealed that in 1999, despite driving ban, 46.9% of respondents had a driving
licence, whereas in 2009 the majority of respondents with a driving licence (60.2%)
fulfilled the requirement criterion of 2-years’ remission. In both pollings 1/3 of
respondents answered that they were driving less often than other drivers. The rate of
PwE who were driving was inversely proportional to the seizure rate. In 2009 a greater
proportion made statements that they drove motorcycles, and few PwE (<5%) declared
they were driving more often than others. The inefficiency of rigid legislation and
indicators of self-restraint of PWE may be arguments in favor of liberalization, but

liberalization should be accompanied by appropriate education programs.
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Introduction: Quality of life in people with epilepsy (PwWE) can be seriously
disturbed with the inability of getting a driving licence [1-4]. It is believed, that inability to
drive motor vehicles has negative influence on successful social interactions,
employment and regularity of healthcare visits, with a consequent negative impact on
treatment effectiveness. There is no doubt, however, that PWE who drive motor vehicles
are at higher risk of causing or being involved in traffic accidents [5-7].

The driving licence legislation related to evaluation of driving capability of PWE
varies markedly from country to country. According to a review article from 2000, a
diagnosis of epilepsy excluded any possibility of obtaining a driver’s licence in 16 out of
the 96 countries examined [8]. In the interim, several countries have lifted these
restraints, although the majority of patients worldwide are still prohibited from legally
obtaining a driver’s licence. In countries without a complete driving ban, the driver’s
licence may be issued if it is determined that epilepsy is satisfactorily controlled. In this
assessment, the seizure-free interval is the main criterion. For example, in several
countries of the European Union, a seizure-free interval of at least 12 months is
required for non-professional drivers, but in some specific clinical situations, the
required interval can be shorter [9]. American regulations are more lenient, with required
seizure-free intervals of only 3-6 months in some states [10].

In Croatia, according to the regulation enacted in 1975 and still in force until
2005, non professional drivers and applicants for a driving licence were evaluated as
incapable of driving in all forms of epilepsy and other disorders of consciousness, with
the exception of medically controlled cases without therapy with at least a two-year
seizure-free interval [11]. Since the antiepileptic therapy was considered a
contraindication for driving, a driver’s licence could not be issued for persons taking
anticonvulsant medication even if in long-standing remission. Based on the initiative of
the Croatian League Against Epilepsy and the Croatian Association For Epilepsy, these
prohibitions were partially lifted in 2005. Antiepileptic therapy was no longer considered
an unconditional contraindication for issuing a driver’s licence, but a two-year seizure-
free interval was still required [12]. The most recent regulations in Croatia were enacted
at the beginning of January 2011; the required seizure-free interval has been shortened
to 12 months and several details related to neurological evaluation of some clinical
situations have also been included [13], but this regulatory change is not relevant to the
present study because data was collected in 2009, two years before this new legislation

was enacted.



Driver’s licences in Croatia are issued after a medical examination that includes
questions about epilepsy and other disturbances of consciousness. If a legal
contraindication for a driver’s licence is diagnosed or suspected in the subsequent
period, physicians are legally obliged to report this to authorities. In this case, the
authorities can revoke the driver’s licence and the driver is obliged to seek medical re-
evaluation. Mandatory reporting from physicians was maintained after the amendments
of 2005. There is a pecuniary penalty for driving with an illegally obtained driver’s
licence, and such a licence is suspended.

The trend for liberalization, which is taking place worldwide, has significantly
increased the number of PWE now able to drive legally. However, based on the
information from the available literature, there are only a few studies that describe the
changes in behaviour of PWE that could be interpreted as consequences of the
liberalization of legislation. The aim of this study was to evaluate the possible impact of
partial liberalization of driving licence regulations on some aspects of driving behavior of

PwE in Croatia.

Subjects and methods: In 1999, a descriptive study exploring the legislation
prohibiting PWE from driving was conducted in Croatia, and the results were published
in Neurologia Croatica [14]. In 2009, about 5 years after the partial liberalization of
driver’s licence regulations, we conducted the same poll using the same questionnaire.
Like the first survey in 1999, the polling was multicentric and organized around five
epileptological services in Croatia. The questionnaire was offered to patients attending
regular check-up consultations. Only patients aged 18-65 years with diagnosed
epilepsy for at least two years were included. Those subjects with physical and/or
mental co-morbidities incompatible with driving were excluded. The study and the
questionnaire used were approved by the Ethics Committee, and the questionnaires
were completed anonymously.

To obtain complete protection of privacy, the questionnaire did not contain any
questions about age, sex, or most other personal characteristics. In this way the
respondents could not be identified in any way, even by the researchers. This was
important because the researchers, according to the current regulations, had the legal
obligation to report every person with a driver’s licence that was noncompliant with the
regulations to the authorities. The polled subjects were asked if they had a driver's

licence, whether they were driving, what type vehicle, and according to their impression,
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how often they drove. The questionnaires from 1999 and 2009 were identical, except
that the 2009 questionnaire had one additional item, a question about seizure frequency
over the past two years. This item was not included in the 1999 questionnaire because,
at that time, seizure frequency was not relevant to driver eligibility; antiepileptic therapy
was a contraindication per se, and all examinees in that study were taking antiepileptic
drugs.

For statistical analysis, the chi-square test was used. The test of proportions was
performed in cases where one of the analyzed subgroups was too small to use chi-

square.

Results: In 1999, 277 subjects were polled, while in 2009 we questioned 317
PwE. Table 1 presents some differences in driving behaviour of PWE before and after
the partial liberalization of legislation in 2005. After the liberalization, a higher
percentage of this patient sample drove and a lower percentage drove without a driver's
licence, but these results did not reach statistical significance at p<0.05. However, if
only the percentage of drivers with driving licences are compared, in 2009 a statistically
higher percentage of PWE who drive was recorded.

In 1999, there were 130/277 (46.9 %) PwE with driving licences. According to
the regulations that were in force, all of those driving licences were illegal because all
examinees were taking antiepileptic therapy, which was contraindicated for getting the
driving licence. Despite of possession of the driving licence, only 105/130 (80.8 %) of
persons from that group were participating in traffic as motor vehicle drivers. In 2009,
171/317 (53.9 %) PwWE possessed driving licences and 88.3 % (151/171) were
participating in traffic. This difference between 1999 and 2009 was not found to be
statistically significant.

The results od self-assessment of the degree of participation in traffic of PWE in
comparison with other drivers are presented in Table 2. As it can be seen, in the year
2009, 4.5% of respondents declared themselves to drive more often than others (p=
0.021), while in both years cca 1/3 of respondents answered that they drove less often
than other drivers.

In Table 3, the group of PWE who have driving licences is stratified according to
the seizure frequency in previous two years, and the percentage of those who
participate as drivers is presented. It was found that in the subgroup of PWE in

remission most of them participated in traffic, while in the subgroup of PwWE with higher



number of seizures the examinees answered they were driving less often than other
drivers. Statistically significant differences were obtained when comparing subgroup
without seizures with the subgroup with 5-10 seizures (p=0.002), and with the subgroup
with >10 seizures (p=0.011).

In Table 4, changes in types of motor vehicles driven by PWE are presented
(1999 vs 2009). There were no changes in rates of driving cars and tractors, but in 2009
there was a greater proportion of PWE who drove motorcycles (p<0.01). In 1999 one

person with epilepsy was driving 1.13 motor vehicles, while in 2009 slightly more - 1.29.

Discussion: The high proportion of PWE in Croatia who illegally obtained driver’s
licences during the ban (prior to 2005) indicates the inefficiency of these restrictive
regulations. Obviously, the majority of patients taking antiepileptic drug therapy that
wanted a driver’s licence obtained one, and were prepared to break the law by denying
their seizure and therapy status. Such a behavior is probably facilitated by strong
reluctance of physicians to report their patients to the authorities. One could suppose
that under these circumstances negative psychological consequences with higher grade
of perceived stigmatization might have been expected. Very similar results were
obtained in Japan. In a 1992 study, 49% of epilepsy patients still drove motor vehicles
despite a complete ban [15]. Based on this information and results from other countries,
one could argue that non-compliance of PWE is one argument for liberalization of
driver’s licence regulations [14, 16-20].

After partial liberalization in 2005, a great part of PwWE in Croatia could
have driving licences according to regulations (60% of drivers with driving licence were
in remission in previous two years), the fact that improved their legal position and that
might have induced a positive psychological shift [1-3].Consequently, based on these
data, the rate of PWE with driving licences in Croatia became comparable with some
other European countries: Sweden >50% [21], Germany 45% [21] and Netherland 52%
[23].

In addition to the higher rate of licenced drivers compared to 10 years earlier, the
proportion of people who were driving without a licence decreased more than two fold to
<2% by 2009. Furthermore, 1/3 of all patients reported driving less often than other
drivers, and this too may be interpreted as a positive sign indicating that patients do
take their seizure frequency into account when choosing to drive (or not). Indeed, the

proportion of patients who reported driving less than average was about the same



before and after the liberalization. In addition, the frequency of driving was inversely
proportional to seizure frequency, indicating considerably caution amongst PWE with
driver’s licences. This information might be taken into account when one considers
experiences from other countries which indicate that liberalization of legislation
generally does not cause an increase of the traffic accident number [24-26].

While these results are generally encouraging, other developments may be
cause for concern. Although small in number (< 5%), some subjects in the 2009 survey
reported driving more often than average, compared to no one in the 1999 poll.
Furthermore, in 2009 there were significantly more PwWE who reported driving
motorcycles. These potentially negative trends might be the consequence of absent or
inadequate counselling of patients on issues related to driving. Only basic information
about driving regulations can be found on the official website of the Croatian
Association for Epilepsy. According to the personal experiences of the authors, the
physicians in Croatia, although aware of the lack of knowledge of their patients, avoid
the issue for fear of having to report a patient to the authorities. Studies from several
countries emphasize the importance of patient education. In Ireland, 78.8% of those
polled were aware that they should not drive if their seizures were not fully under
control, but awareness of legal regulations was very low (9-34.6% correct answers) [27].
A study performed in two large American Epilepsy Reference Centers revealed that
about 50% of patients with newly diagnosed epilepsy did not have necessary
information regarding the legal restrictions on driving [28].

The presented data examined only some behavioural aspects of driving in
patients with epilepsy before and after liberalization of driving regulations. Although this
study provided several arguments in favour of liberalization, it did not examine the
central question of whether participation in traffic by PWE results in more traffic
accidents. In addition, we are not aware of factors that might have influenced the
provided responses, in such a kind of study the possibility of responder bias must
always be taken into consideration.

In conclusion, our survey confirmed a high grade of inefficiency of restrictive and
unselective regulations. Based on the obtained results, we think that PWE who
participate in traffic showed to have a significant grade of self-criticism, which could be
used as an additional argument in favour of liberalization of driving licence regulations.
However, to prevent the undesirable effects of liberalization, it is important that

liberalized rules are accompanied by appropriate counselling programs.
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Tables

Table 1 Participation in traffic of PWE as motor vehicle drivers

1999 N=277 2009 N=317 difference
Non-drivers 160 (57.8%) 160 (50.5%) NS
Drivers Driving licence: YES 105 (37.9%) 151 (47.6%) p <0.05
Driving licence: NO 12 (4.3%) 6 (1.9%) NS
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Table 2 Self-assessed driving frequency of PWE in Croatia

1999 N=117 2009 N=157 difference
Degree of on average 78 (66.7%) 98 (62.4%) NS
participation in more rarely 39 (33.3%) 52 (33.1%) NS
traffic more often 0 7 (4.5%) p <0.05
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Table 3 Seizure rates over the past two years in PWE with a driver’s licence (2009

survey)

Participate in traffic:

N =151

without seizures

103 (60.2%)

96/103 (93.2%)

<5 seizures 52 (30.4%) 45/52 (86.5%)
5-10 seizures 11 (6.4%) 7/11 (63.6%)
>10 seizures 5 (2.6%) 3/5 (60.0%)
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Table 4 Changes in types of motor vehicles driven by PWE

1999 2009
difference
Number of drivers: 117 | Number of drivers: 157
motorcycle 13/117 (11.1%) 39/157 (24.9%) p <0.01
car 101/117 (86.3%) 138/157 (87.9%) NS
tractors 19/117 (16.2%) 271157 (17.2%) NS
others 31117 (2.9%) 1/157 (0.6%) NS
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