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Abstract

Background Obstructive sleep apnoea (OSA) carries an increased risk of motor vehicle accidents, which
resulted in the European Commission introducing a legal directive (2014/85/EU) restricting driving in
patients with moderate/severe OSA and sleepiness, unless effectively treated. We assessed the
implementation of the directive in European Union (EU) member and non-member states.

Methods National sleep societies and/or selected other sleep specialists in EU member states and selected
other European countries completed a questionnaire on the local introduction of the EU Directive, or
similar, the OSA severity to restrict driving, criteria to resume driving, and the validity period for different
driving licences.

Results Data were obtained from 25 out of 27 EU member states and all eight non-member states
included, representing a population of ~770 million. All EU members had introduced the Directive into
national regulations, largely unchanged, although some countries applied stricter criteria such as mild OSA
and a minimum treatment period before resuming driving. Only five non-member states had driving
regulations for OSA. Problems with implementation of regulations were reported in most countries,
including inadequate resources to diagnose/treat OSA patients, excessive restrictions regarding disease
severity and certification to resume driving, and under-reporting of symptoms by patients fearing the loss
of their licence, especially professional drivers.

Conclusions Driving regulations for OSA apply in most European countries, but excessively strict criteria
for OSA severity, sleepiness and delayed permission to resume driving are questionable. Further research is
needed on whether such regulations result in fewer accidents and on the objective identification of sleepiness.

Introduction

Obstructive sleep apnoea (OSA) is the most prevalent medical cause of excessive daytime sleepiness
(EDS) [1], affecting up to a billion people globally [2]. Medical status is widely recognised as an
important consideration for safe driving and there is extensive evidence that OSA is an important risk
factor for motor vehicle accidents (MVAs) [3], probably as a consequence of EDS. Patients with OSA have
a two-to-three times higher risk of MVAs [4-6], and there is considerable evidence that effective therapy
with continuous positive airway pressure (CPAP) reduces this excess risk [5, 7-9], although not all reports
indicate such a benefit [10]. Indirect evidence for CPAP benefit in reducing MVA risk is a report that one
night’s CPAP withdrawal in otherwise compliant OSA patients results in marked impairment in simulated
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driving performance [11]. EDS appears to be the most important factor contributing to MVA risk in OSA
patients [3], especially sleepiness while driving [12], and sleepy drivers with OSA typically adopt coping
strategies while driving in an effort to limit MVA risk such as opening the windows, pulling over to rest
and/or taking a caffeinated beverage [13]. Pharmacological therapy to counteract sleepiness is associated
with improved on-the-road driving performance in OSA patients with associated EDS [14], but should
only be considered in the context of residual sleepiness despite satisfactory CPAP compliance.

As for other chronic diseases affecting driving ability, the need for an official policy to regulate continued
driving in symptomatic patients with OSA has long been recognised [15]. Arising from repeated lobbying
of officials and politicians, the European Commission established an official working group in 2012 to
examine this topic, which resulted in an official report that was accepted by the Transport and Mobility
Directorate of the Commission [16]. This resulted in an official legal directive by the European Union (EU),
implemented in 2015, that gives criteria for patients with symptomatic OSA to continue driving (box 1)
[17]. Briefly, this directive specifies that patients with moderate or severe OSA, as measured by an apnoea—
hypopnoea index (AHI) >15 events-h™" and associated sleepiness should be restricted from driving until the
disorder is effectively treated. Since EU directives are mandatory for implementation in member states, it
was anticipated that these criteria would serve as the minimum standard for national policies on driving
regulations for patients with OSA. While the EU Directive does not specify a level of sleepiness to restrict
driving, or specific treatment criteria to permit resumption of driving, national licensing authorities retained
the authority to categorise sleepiness and to regulate driving resumption. The present report examines the
implementation of national policies on driving regulations for patients with OSA in EU member states in
addition to selected European non-member states, representing a total population of ~770 million.
Relatively few countries worldwide have introduced national driving policies for patients with OSA, and the
EU population of ~450 million represents the largest population to have introduced such regulations.

Methods

Lead members of individual national sleep societies were contacted by email from the first author seeking
details of national implementation of the EU Directive in member states, or similar national policies in
non-member countries. These societies have memberships that constitute the full range of sleep disorders
in their countries, including respiratory sleep disorders. Each national sleep society is a member of the
Assembly of National Sleep Societies (ANSS), which is an affiliated body of the European Sleep Research
Society (ESRS) [18]. The ANSS has an executive committee, which nominates a representative who is a
full member of the ESRS Board. Thus, the national sleep society in each country, be it an EU member
state or a non-member state, was viewed as the most appropriate source of information for this study. In
some countries, information was also sought from other sleep specialists, usually when the national sleep
society failed to respond to the questionnaire despite repeated reminders.

The questions posed are listed in the supplementary material. Since the Directive represents the minimum
standard for driving regulation, it was anticipated that some EU member states may have national
regulations that are more restrictive than the EU Directive. Where no response was received from the first
email, up to two reminders were sent by the first author, and in some cases, alternative contact sources
were approached where no response was received from the national sleep society.

BOX 1 Official text of the European Union Directive on fitness to drive in patients with obstructive sleep

apnoea: revision to annex Il - European Union directive 2014/85/EU; June 2014

11.2. In the following paragraphs, a moderate obstructive sleep apnoea syndrome corresponds to a number of
apnoeas and hypopnoeas per hour (Apnoea—Hypopnoea Index) between 15 and 29 and a severe obstructive
sleep apnoea syndrome corresponds to an Apnoea—Hypopnoea Index of 30 or more, both associated with
excessive daytime sleepiness.

11.3. Applicants or drivers in whom a moderate or severe obstructive sleep apnoea syndrome is suspected
shall be referred to further authorised medical advice before a driving licence is issued or renewed. They
may be advised not to drive until confirmation of the diagnosis.

11.4. Driving licences may be issued to applicants or drivers with moderate or severe obstructive sleep apnoea
syndrome who show adequate control of their condition and compliance with appropriate treatment and
improvement of sleepiness, if any, confirmed by authorised medical opinion.

11.5. Applicants or drivers with moderate or severe obstructive sleep apnoea syndrome under treatment shall
be subject to a periodic medical review, at intervals not exceeding 3 years for drivers of group 1 and 1 year
for drivers of group 2, with a view to establish the level of compliance with, the maintenance of good
vigilance, and the need for continuing, the treatment.
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Since the study involved national regulations and policy regarding driving in patients with OSA, and
included no patient data, the study was considered to be exempt from a requirement for ethical approval.

Results

All 27 EU member states were contacted directly by the first author and detailed responses were obtained
from 25 national representatives. In addition, ANSS members from countries that are not EU member
states were contacted, and all eight such members responded. Details of national driving regulations are
provided in table 1 and indicate that all 25 EU member states that responded have implemented the EU
Directive, with 63% of member states having implemented the Directive largely unchanged both in terms
of diagnostic OSA severity criteria and the criteria for resumption of driving after initiating effective
treatment. Some member states have implemented more stringent regulations. Greece and Bulgaria specify
an AHI threshold of 5 events-h™ together with sleepiness as the minimum criteria unless effectively
treated, and Greece specifies an Epworth Sleepiness Score (ESS) score >14 in their regulations. All
countries include sleepiness in the assessment of driver fitness, although Croatia refers to sleepiness in
practice guidelines rather than the official regulation.

The Directive does not specify a level of sleepiness to restrict driving, but some member states have
qualified this criterion. In Ireland and the Netherlands, the criterion is modified to sleepiness while driving.
Other countries have specified a level of sleepiness based on a minimum ESS, most commonly a score
>10 (Czech Republic, Estonia, Finland and Poland). Some other countries did not include sleepiness in
their regulations, quantifying OSA severity based only on the AHI. Norway and the Netherlands did not
initially include sleepiness in the regulations, but later revised them to do so. Lithuania does not specify
sleepiness in the national policy, but feedback from the national ANSS representative indicates that
sleepiness is included in the evaluation of OSA severity in clinical guidelines.

Regarding the resumption of driving after treatment, the EU Directive does not specify a time interval
between the confirmation of effective treatment and the approval to resume driving. However, 37% of EU
member states specify an interval ranging from 2 weeks to 2 months, but none of the non-member states
indicate such a requirement (table 1). The criteria for approval to resume driving typically follow the
Directive, requiring the combination of objective compliance, control of AHI and resolution of sleepiness.
In France, a normal maintenance of wakefulness test (MWT) is also required after 1 month of effective
treatment for both group 1 (cars and motorcycles) and group 2 (trucks and buses) drivers, to objectively
demonstrate control of sleepiness in addition to treatment compliance and control of sleep disordered
breathing. If sleepiness resolves and this is proved by MWT, a temporary driving licence is issued for a
maximum of 3 years, which must be renewed after confirmation that treatment is still effective. A minority
of countries (32% of those surveyed) specify a minimum compliance requirement of 4 h nightly in their
assessment of treatment efficacy.

Some European countries that are members of the ANSS, but are not EU member states, have no official
regulations (Russia, Serbia, Armenia), whereas others have implemented the EU Directive unchanged
(Iceland). Other countries, such as Switzerland, have implemented driving regulations that are linked to the
presence of sleepiness rather than specifically for OSA, although in this instance, OSA is specified as one
cause of sleepiness. Norway initially introduced driving regulations for OSA that were linked to AHI
without reference to sleepiness, but more recently, these regulations have been modified to specify the
additional requirement of sleepiness to limit driving in patients with OSA. Finally, the United Kingdom
has implemented driving regulations for OSA based on an AHI >5 events-h™ associated with sleepiness,
and resumption of driving requires control of AHI and sleepiness.

The responsibility to inform the licensing authorities of the diagnosis of significant OSA varies between
countries. In 32% of countries, there is no legal requirement to inform the authorities; in 25% of countries
it is the patient’s responsibility; in 32% of countries it is the doctor’s responsibility; and in 10% the
responsibility is placed on both patient and doctor to inform the licensing authorities. In the countries
where there is a responsibility on the treating doctor to inform the authorities, no specific threshold is
specified other than the clinician’s opinion that continued driving poses a risk to traffic safety. In the
surveyed countries, no difference was reported between public and private clinical pathways in the
responsibility to report a diagnosis of OSA and its treatment. In a minority (15%) of countries, no private
treatment option is available.

Discussion
The present report indicates that all responding EU member states have applied the EU Directive in
national policy, mostly without significant alteration. Some countries apply a stricter threshold for AHI of
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TABLE 1 Details of national driving regulations for patients with obstructive sleep apnoea (OSA) in European countries

National Specified AHI EDS Time interval Criteria to resume Licence Licence
regulation events-h™* on treatment driving validity validity
Group 1 Group 2
EU countries
Austria Yes >15 Yes: unquantified 4 weeks AHI control and no 3 years 1 year
(clinical EDS by medical
guideline) opinion
Belgium Yes Moderate/ Pathological 1 month Successful 2 years, then 1 year, then
severe OSA sleepiness treatment: open 5 years
unspecified
Bulgaria Yes >5 Yes: unquantified  Not specified AHI and EDS 3 years 1 year
Croatia Yes >15 Guidelines only Not specified AHI control 3 years 1 year
Cyprus NA
Czech Republic Yes >15 Yes: ESS >10 1 month AHI control and 3 years 1 year
compliance
Denmark Yes >15 Yes: fatigue or Not specified AHI control and 3 years 1 year
sleepiness disorder control
Estonia Yes >15 Yes: ESS >10 Not specified Disorder control 3 years 1 year
with treatment
Finland Yes >15 Yes: ESS >10 Not specified Disorder control 3 years 1 year
plus objective with treatment
testing
France Yes >15 Yes: unquantified 4 weeks Disorder control 3 years 1 year
with treatment and
MWT
Germany Yes >15 Yes Clinical Disorder control 3 years 1 year
guidelines: with treatment by
6 weeks specialist report
Greece Yes >5 ESS >14 Not specified Disorder control 2 years, then 1 year, then
with treatment 15 years 5 years
Hungary Yes >15 Yes: unquantified ~ Not specified AHI control and no 3 years 1 year
EDS
Ireland Yes >15 Sleepiness while Not specified AHI control and 3 years 1 year
driving compliance
Italy Yes >15 Yes: unquantified ~ Not specified AHI and symptom 3 years 1 year
control
Latvia Yes >15 Yes: unquantified  Not specified AHI and symptom 3 years 1 year
control
Lithuania Yes >15 Not specified in Not specified Disorder control 3 years 1 year
regulation with treatment
Luxembourg NA
Malta Yes >15 Yes: unquantified Not specified Disorder control 3 years 1 year
The Netherlands Yes >15 Sleepiness while 2 months AHI and sleepiness 1 year, then 1 year
driving: as Group 1; 3years
guideline 3 months
Group 2
Poland Yes >15 ESS >10 1 month Disorder control 3 years 1 year
Portugal Yes Moderate/ Yes: unquantified ~ Not specified AHI and sleepiness 3years 1 year
severe OSA
Romania Yes >15 Yes: limit driving Not specified Disorder control 3 years 1 year
until diagnosis
Slovakia Yes >15 Yes: unquantified  Not specified Disorder control 3 years 1 year
Slovenia Yes >15 Yes: ESS >10 2-4 weeks AHI and sleepiness; 3 years 1 year
MWT if EDS
Spain Yes >15 Yes: moderate/ 4-6 weeks AHI and sleepiness 3 years 1 year
severe
Sweden Yes > 15 Yes: limit driving At first CPAP AHI and sleepiness 3 years 1 year
until diagnosis follow-up
Continued
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TABLE 1 Continued

National Specified AHI EDS Time interval Criteria to resume Licence Licence
regulation events-h™* on treatment driving validity validity
Group 1 Group 2
Non-EU countries
Armenia No
Iceland Yes Moderate or  Yes: unquantified ~ Not specified AHI and sleepiness Not Not
severe OSA implemented implemented
Norway Yes >15 Yes: intrusive Not specified Disorder control 3 years 1 year
Russia No
Serbia No
Switzerland Yes >15 only as Yes: focus of Not specified Disease control Not specified Not specified
one cause regulation
of EDS
Turkey Yes >15 Yes Not specified AHI and sleepiness Not specified Not specified
(three-person
committee)
United Kingdom Yes 25 Yes: unquantified  Not specified AHI and sleepiness Not specified Not specified

AHI: apnoea—hypopnoea index; EDS: excessive daytime sleepiness; Group 1: Group 1 driving licence holders (cars and motorcycles); Group 2: Group 2
licence holders (trucks and buses); EU: European Union; NA: not applicable; ESS: Epworth Sleepiness Scale; MWT: maintenance of wakefulness test;
CPAP: continuous positive airway pressure.

5 events-h™! associated with sleepiness, which raises the possibility that sleepiness in this context may be a
result of other factors than OSA, since an AHI >5 events-h™* may be present in up to half the general
population [19]. Thus, licence restriction in this context could be viewed as a more general restriction on
patients with excessive sleepiness, and the reference to OSA in the licence restriction is of questionable
relevance.

Furthermore, many countries apply a stricter requirement to resume driving than required by the EU
Directive, such as a time duration of effective therapy prior to certification to resume driving, or the
objective demonstration of effective control of sleepiness.

Non-EU member states were highly variable in regulations for drivers with OSA, with no regulations
applying in several states. Of note, both France and Switzerland focus on excessive sleepiness in their
driving licence regulation, with OSA as just one clinical example of a disorder associated with sleepiness.
Iceland has implemented the EU Directive without modification, but drivers in this country are given an
open-ended licence, which limits the ability to identify clinical disorders potentially affecting driving
safety such as OSA.

Several aspects of driving regulations for patients with OSA warrant detailed consideration.

Does regulation of driving in patients with OSA result in reduced accident risk?

Although there are no randomised controlled trials on this question, many epidemiological reports have
indicated reduced accident risk in OSA patients who are effectively treated with CPAP [7]. GEoRrGE [5]
reported that patients with OSA effectively treated with CPAP had an accident risk equivalent to the
general driving population in Ontario, Canada, whereas the risk was three-fold higher before therapy.
Karmvi et al. [8], using data from a Swedish traffic accident registry, reported an increased MVA risk ratio
of 2.45 in OSA patients compared with controls, which reduced to control levels in CPAP-compliant
patients. A recent French report supports this finding, and especially demonstrates the importance of
sleepiness at the wheel as an important risk factor for MVA, and the benefit of CPAP compliance in risk
reduction [20]. However, an observational study from Finland reported no reduction in MVA rates in
CPAP-compliant OSA patients comparing the years prior to commencing CPAP therapy with subsequent
years [10]. While these epidemiological data are important, they do not necessarily imply that official
regulations regarding fitness to drive in patients with OSA result in a reduced MVA risk, and further
research is required to demonstrate benefit. However, a Swedish study comparing OSA patients treated
with CPAP undergoing certification of fitness to drive with a general population of CPAP-treated OSA
patients reported a higher compliance and greater reduction in subjective sleepiness [21], suggesting an
incentive to comply with treatment in order to retain driving certification [22].
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The MVA risk in OSA is especially important in commercial drivers [23, 24] and in this context the report
of Burks et al. [25] from the USA indicated that truck drivers with OSA who adhered to CPAP therapy
had an MVA risk equivalent to a general driving population, whereas nonadherent patients had a five-fold
higher accident rate. The topic of enhancing public health and safety by diagnosing and treating OSA in
the transportation industry has been the subject of a recent position statement by the American Academy
of Sleep Medicine [26]. The authors urged key stakeholders, including clinicians and patients, to engage in
a collaborative approach by following previous guidelines issued by a medical review board of the US
Federal Motor Carrier Safety Administration that were not officially implemented, and that current
standards of care demand action to mitigate the serious health and safety risks of OSA in commercial
drivers. The available evidence clearly demonstrates the potential benefits to driving safety from
engagement with the trucking industry regarding the diagnosis of OSA and its treatment and supports the
need for a more broad-based education programme targeting the transportation industry. Although data are
limited in the African subcontinent, a recent report indicated that commercial vehicle drivers in Zambia
with a high risk of OSA had a significantly higher rate of MVAs [27]. Factors other than OSA, especially
sleep debt, may contribute to MVA risk in commercial vehicle operators [28].

An overall strategy to reduce MVA risk in private and professional drivers is proposed in figure 1.

Does the presence of national driving regulations for OSA imply that such regulations are effectively
implemented?

Most respondents to the present survey reported problems with the local implementation of national
regulations. Many countries seek information on specified medical conditions such as OSA at the time of
driving licence renewal, which has limitations where the period of validity of a driving licence is lengthy,
such as 10 years in many countries, and Iceland has a lifelong period of validity once the licence has been
initially awarded. Thus, there is a need to proactively consider the implications for driving safety and
certification at the time of initial diagnosis, while at the same time avoiding a scenario where patient
referrals for diagnosis and treatment are inhibited by a concern that such a diagnosis would lead to
disqualification from driving. This aspect emphasises the importance of education of patients, clinicians,
and where relevant, employers.

What threshold of AHI is appropriate?

The general population prevalence of AHI >15 events-h™, which is the conventional threshold for
moderate OSA, is very high, with an estimated global prevalence of 425 million adults [2]. Thus,
consideration of additional criteria such as sleepiness is required to avoid unrealistic regulations.

Education of
relevant parties: drivers,
clinicians, employers

Risk stratification:

EU Directive EDS; Group 2

A 4 v
National regulations
and licensing
authorities

Motor vehicle accident

risk reduction ¢
in OSA

A

Engagement with relevant

«— » employers: e.g. trucking
industry

Policy
implementation

FIGURE 1 Strategies towards motor vehicle accident risk reduction in patients with symptomatic obstructive
sleep apnoea (OSA) indicating the interacting importance of education of relevant stakeholders, engagement
with relevant employers such as the trucking industry, official policies and regulations, and implementation.
EU: European Union; EDS: excessive daytime sleepiness; Group 2: Group 2 licenced drivers (applicable to trucks
and buses).
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Furthermore, there is a poor relationship between AHI alone and MVA risk [29-31], which further limits
the relevance of AHI as the principal marker of OSA severity and accident prediction, especially in the
mild category. There is also a growing trend to move beyond the AHI as the optimum objective measure of
OSA severity [32] and alternative measures have been proposed that are better suited to ambulatory
measurement and automated analysis. This topic is rapidly developing and is the subject of the ongoing
EU Horizon 2020-funded research project Sleep Revolution [33].

In some countries with limited resources, overnight oximetry may be used as a screening tool for OSA.
While there is reasonable concordance between AHI and oxygen desaturation index [34], the reliance on
overnight oximetry alone to diagnose OSA is not recommended in international guidelines [35] and could
be viewed as an overly simple assessment in the decision to restrict an individual’s ability to continue
driving, especially a professional driver. However, in a setting where the local resources are not available
to perform conventional sleep studies, overnight oximetry together with a special focus on sleepiness,
especially sleepiness at the wheel [36] may be a reasonable approach.

How best to categorise sleepiness?

While the EU Directive does not specify a level of sleepiness to preclude driving, there is limited evidence
that a mild elevation of ESS score [11-15] is associated with a significant increased MVA risk, although
many reports do not identify a specific ESS threshold in this context [3, 37]. However, there is evidence to
support higher ESS scores being associated with a significant MVA risk, although the specific threshold
associated with this increased risk varies between reports. One report involving commercial drivers
indicated an ESS threshold of 18 for a significant increased risk of MVA compared to high normal scores
[23], whereas another report involving the full spectrum of drivers identified a threshold of >16 as
independently associated with increased MVA risk [8]. Sleepiness at the wheel is also a recognised risk
factor for MVA [20, 36]. As there is a poor association between sleepiness at the wheel and the ESS score
[29, 38], the ESS score alone is inadequate, and direct questions about sleepiness at the wheel are essential.

Some countries, such as Ireland and the Netherlands, specify sleepiness at the wheel, which is the most
pertinent aspect of sleepiness relevant to driving safety. Sleepiness at the wheel is not always associated
with EDS in general and is also influenced by annual mileage, habitual sleep duration and concurrent
depressive symptoms [38]. New screening measures to specifically measure sleepiness at the wheel such as
the Bordeaux Sleepiness Scale (BOSS), which combines annual driving distance with subjective measures
of different situational sleepiness associated with driving [39], represent a significant development in this
aspect. The BOSS is reported to have superior sensitivity/specificity characteristics to the ESS in
identifying sleep-related driving near-misses or accidents [39], but further studies are required to confirm
these findings. Pending such confirmatory studies, a suitable traditional threshold for sleepiness associated
with significant MVA risk would be an ESS score >15 and/or a report of sleepiness at the wheel, while
bearing in mind the possibility of under-reporting the severity of symptoms by the affected driver.
Sleepiness at the wheel is especially relevant in commercial drivers who often drive long distances on high-
speed motorways and thus would be especially prone to sleepiness and its consequences in this context.

Self-reported sleepiness has the potential for under-reporting, especially if financial or medicolegal issues
are involved, especially in professional drivers. Where uncertainty is present regarding the validity of a
patient’s self-reported sleepiness, additional input from the partner, if applicable, should be sought. In
addition, markers of high-risk MVA such as sleepiness at the wheel, exposure to the risk (distance (km)
driven per year), and a history of previous MVA should be assessed. Some countries specify a level of
ESS score >10 to determine significant sleepiness in the context of driving certification. A score of 10 is
the recognised threshold for significant sleepiness and can be found in up to 33% of the general population
[1], but may not be associated with sleepiness at the wheel, which has questionable validity.

Objective tests such as the MWT are significant predictors of MVA risk [40], although other reports have
questioned the ability of the MWT to predict real-life driving ability [41]. Because of its complexity, the
MWT appears most suited to commercial drivers. A recent report indicated that misjudgement in
self-perceived sleep during MWT may improve accident risk prediction [42]. A simpler variant of the MWT
is the Oxford Sleep Resistance test [43]. Objective surrogates of sleepiness at the wheel such as eye blinking
and lane deviation correlate well with conventional measures of sleepiness, which is relevant to in-vehicle
technology to detect drowsy driving [44]. While in-vehicle technology may play a role in assessing
sleepiness in patients with disorders such as OSA in the future, further research is required to determine
their relationship to crash risk and cut-offs for abnormality. The need for further such research is emphasised
by a recent report in truck drivers that while advanced emergency braking systems are effective in mitigating
nondrowsy driving-related collisions, they are less effective in drowsy driving-related collisions [45].
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Driving simulators represent an additional objective test of potential sleepiness at the wheel, but may not
replicate real-time driving [3]. Additional factors to AHI and sleepiness in OSA, such as obesity and
cognitive effects, should also be considered in the clinical evaluation, as these may adversely affect driving
ability and contribute to increased MVA risk.

Given the high prevalence of OSA in the general population and the logistical difficulties of MWT, an
overall approach to the assessment of subjective sleepiness could be to rely on measures such as the ESS
or BOSS score in private drivers, and to reserve objective testing such as the MWT for patients where
there is a strong suspicion by the treating doctor that the level of sleepiness is under-reported. In
commercial drivers, the threshold for performing MWT should be lower, although the availability of this
test may be limited in many countries. The increasing sophistication of in-vehicle technology represents a
potentially useful additional method to assess sleepiness in the future, which is particularly applicable to
commercial drivers.

When to advise cessation of driving?

The appropriate time to cease driving for a patient with suspected OSA could vary depending on the
severity of the clinical presentation. Where severe sleepiness (ESS >15 or sleepiness at the wheel) is
disclosed, then it would be appropriate to restrict driving in advance of the diagnostic sleep study.
However, for lesser degrees of sleepiness, it may be appropriate at the clinician’s discretion to await the
diagnostic study to decide on possible driving restriction until effective treatment is demonstrated.

How best to determine fitness to drive after treatment initiation?

Fitness to drive depends on the resolution of sleepiness at the wheel. As this may be difficult to measure
objectively without MWT, CPAP-derived data on compliance and AHI control may be a surrogate marker.
In patients treated with mandibular advancement devices (MAD), compliance and effectiveness data are
not widely available. However, MAD is not a first-line treatment for moderate or severe OSA associated
with EDS, although may be indicated in CPAP noncompliant patients. The requirement for MWT in
sleepy OSA drivers could be focused on specific categories of drivers such as long-haul truck drivers. In
France, the text regarding MWT applies only to sleepy OSA drivers, which is <50% of the whole sample
of the apnoeic population, and the MWT requirement is applied in practice for professional drivers is
stricter than for private drivers.

While the EU Directive does not specify a threshold for compliance, some countries (32% of those
surveyed) have specified minimum criteria for compliance, typically a minimum of 4 h per night for >70%
of nights. Stricter requirements are appropriate for professional drivers when treatment is suboptimal, and
objective testing of sleepiness by MWT could be appropriate in these circumstances as a matter of routine,
depending on the availability of resources. The demonstration of acceptable resolution of sleepiness,
especially sleepiness at the wheel, may be difficult, as in most circumstances this is based on the patient’s
own subjective report. Where uncertainty is present as to the validity of the patient’s own report, additional
information could be sought from the partner, if any. If doubt persists, additional testing would be
appropriate such as MWT, especially in professional drivers.

Is a minimum treatment period justified before resumption of driving?

The EU regulation does not specify a minimum treatment period before resumption of driving, but many
countries have included such a period in their national regulations ranging from 2 weeks to 2 months. Such
a requirement is questionable, as sleepiness is typically reduced after starting CPAP therapy within a
matter of days. As adjustment to an effective CPAP treatment (>4 h per night) may require some time;
however, a period of 2—4 weeks seems reasonable before re-evaluation of fitness to drive.

Should stricter requirements be in place for patients with OSA who are commercial drivers?

While the EU regulations apply the same diagnostic criteria regarding AHI and EDS for private and
commercial drivers, stricter requirements are specified for OSA patients who are commercial drivers
regarding treatment and follow-up. Additional categorisation of sleepiness would be appropriate in
commercial drivers, especially sleepiness at the wheel, which would be especially relevant in such drivers
whose work frequently involves long periods of driving on high-speed motorways. In this regard, the
BOSS provides a more specific focus on driving risk that is especially relevant to commercial drivers [39].
Commercial drivers may also be exposed to additional driving situations that predispose to increased
sleepiness and MVA risk, such as shift work, sleep restriction and night driving. At present, the only
difference in the EU Directive between private and commercial drivers is the duration of licence validity.
As commercial drivers represent a special risk group because of the high mileage and motorway driving,
with the added factor of the extra mass of an articulated truck, consideration could be given to special
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restrictions in this group, such as a greater reliance on MWT. Restriction of night-time driving in this
group may also be a consideration.

Strengths and limitations of the present report

A strength of the present report includes the large population involved in the study (EU population of 450
million and eight non-EU countries with a total population of ~320 million). Furthermore, information was
obtained directly from national representatives in each country who have knowledge of the Directive or
other similar regulation as it applies in their individual country, and, as somnologists, are aware of the
practical difficulties with local implementation. A potential weakness is that the accuracy of data is reliant
for some countries on the information supplied by the national ANSS representative rather than obtained
directly from the regulatory authority.

Comparison with other geographic regions

Several other international jurisdictions have introduced driving regulations and/or guidelines for patients
with OSA. While a detailed comparison with other international regions is beyond the scope of the present
article, several aspects merit comment. While there are no federal regulations for drivers with OSA in the
USA, some states have implemented their own regulations, which vary considerably. For example,
New York state refers to sleep disorders in their medical certification form, which requires the clinician to
specify the type and treatment, in addition to certifying that the patient is fit to drive. Conversely, Texas
refers to severe OSA, which is based on an AHI >20 events-h™, and there is no specific mention of
sleepiness in this context. Driving is precluded until effective treatment is demonstrated. In Canada,
licensing requirements are within the jurisdiction of each province, although national guidance is provided
by the Canadian Council of Motor Transport Administrators. As an example, Ontario specifies untreated
OSA with an AHI >30 events-h™" and associated sleepiness in the medical report form to preclude driving.
In contrast, Australia specifies OSA without an AHI threshold associated with moderate or severe EDS to
preclude driving unless effectively treated. Brazil has no official driving regulation for patients with OSA,
which also appears to be the case for other South American countries. Japan, China and India also have no
specific official driving regulations for patients with OSA. Thus, these international variations emphasise
the desirability of a global initiative on this topic to develop a common standard of OSA severity and
treatment requirement to regulate driving for both commercial and private drivers, especially given the high
global prevalence of the disorder and associated MVA risk.

Conclusion

While the EU Directive has been introduced successfully into national regulations, there is an urgent need
for more accurate and reliable subjective and objective measures of sleepiness that are predictive of driving
risk and suitable for implementation in large populations. Reliance on subjective scales is prone to
potential individual bias, but is consistent at a populational level. Educational campaigns should be linked
to developments in vehicle technology designed to detect impaired vigilance at the wheel, such as lane
drift and eyelid blinking [44] to improve understanding and quantification of the associated accident risk.
Further studies are required to assess the efficacy of the EU Directive in reducing MVA among effectively
treated patients with OSA. EU member states with national databases of patient clinical data and MVA
statistics that could be linked may allow comparison of MVA rates among OSA patients in the years prior
to the EU Directive with rates during subsequent years.
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