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What is obstructive sleep apnoea (OSA)?

Repetitive hypoxaemia

Sympathetic autonomic activation

Sleep fragmentation

hypertension and

cardiovascular/metabolic disease

excessive daytime sleepiness

neurocognitive dysfunction
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What is obstructive sleep apnoea (OSA)?

• Five or more obstructive respiratory events per hour sleep

and one or more of the following:

o Sleepiness, non-restorative sleep, fatigue or insomnia, 

o Waking up with breath holding, gasping or choking sensation

o Report of habitual snoring, breathing interruptions or both

o Diagnosis of associated medical or psychiatric disorder (ie, hypertension, coronary artery 

disease, atrial fibrillation, congestive heart failure, stroke, diabetes type 2, cognitive 

dysfunction, or mood disorder)

• 15 or more obstructive respiratory events per hour sleep, regardless symptoms

definitions

ICSD 3, 2014
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OSA and Excessive Daytime Sleepiness: the how and why?

Buyse. Eur Resp Rev 2007; 687  - Gottlieb. AJRCCM 1999; 502   

Weak correlation between subjective sleepiness (ESS) and severity of OSA;

a substantial of patients without OSA (21%) report a high ESS, while a 

substantial proportion of severe OSA (65%) do not report a high ESS

No clinical significant relationship

between OSA severity defined as AHI 

and sleepiness!!!

AHI<5       5≤AHI<15      15≤ AHI<30      AHI≥30   

Excessive daytime sleepiness is

not present in all OSA patients



OSA (treatment) and traffic accidents: the facts!

Tregear. JCSM 2009; 573

Meta-analysis

Relative crash risk in OSA patients: incidence of crashes occurring among populations of individuals

with OSA vs. without the disorder

243% higher



OSA (treatment) and traffic accidents: the facts!

Vaa. Transportokonomisk Institutt, Oslo, Norway

Earlier meta-analysis - within the scope of the “Immortal” project funded by the European Commission in 2003 -

on different diseases and relative risk of accidents while driving
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OSA (treatment) and traffic accidents: the facts!

Tregear. Sleep 2010; 1373

Meta-analysis of effect of CPAP in patients with AHI ≥ 15 / h

Relative crash risk on CPAP treatment versus before

72% reduction

Relative crash risk on CPAP compared to non-OSA subjects 

CPAP-treated OSA patients did not show a significantly

greater crash risk than their counterpartners without OSA 



OSA (treatment) and traffic accidents: the facts!

Burks. Sleep 2016; 967 

What about commercial drivers?

Screening questionnaire in several thousands of truckers

High-priority for PSG

Low-Priority for PSG (= controls matched on experience-at hire and on job tenure) 

PSG

AHI < 5 = negatives

AHI ≥ 5 offered APAP treatment

full adherent (at least 4h/night 70% of nights)

partial adherent

no adherence

rate of preventable crashes 

/ 100.000 miles

hazard ratio adjusted for

age, race, usual amount

miles driven/week, …



Bijlage 6. 4. Pathologische somnolentie Annexe 6. 4. Somnolence pathologique

KB van 23 maart 1998 ~ rijgeschiktheid 

AR du 23 mars 1998 ~ aptitude à la conduite d’un véhicule à moteur

and OSA

OSA

Excessive

Daytime

Sleepiness

Traffic 

accidents

Belgian driving legislation: the point of view of the “somnologist”



kandidaten van groep 2 (Art. 42 en 44)

De kandidaat ondertekent een verklaring waarin hij 
op zijn woord van eer bevestigt, bij zijn weten 
niet te lijden aan een van de in bijlage 6 
genoemde aandoeningen (model bijlage 6, IX)

(inclusief vragenlijst ~ snurken en moeheid)

en legt die voor aan de geneesheer van
- een medisch centrum van de Sociaal-Medische Rijksdienst, of

- het “Office communautaire et Régional de la Formation
Professionelle et de l’Emploi”, of de “Vlaamse Dienst voor 
Arbeidsbemiddeling en Beroepsopleiding”, of “l’Institut
bruxellois francophone pour la formation professionnelle”, of 

- de medische dienst van het leger, de rijkswacht of psycho-
medisch-sociaal centrum

les candidats du groupe 2 (Art. 42 et 44)

Le candidat présente une déclaration sur l'honneur aux 
termes de laquelle il certifie qu'à sa connaissance, il 
n'est pas atteint d'une affection mentionné dans 
annexe 6 (modèle, annexe 6, IX) 

(questionnaire ~ ronflement et fatigue inclus)

devant un médecin 

- d'un centre médical de l'Office médico-social de l'Etat, ou

- de l'Office communautaire et Régional de la Formation 
professionnelle et de l'Emploi, du « Vlaamse Dienst voor
Arbeidsbemiddeling en Beroepsopleiding » ou de l'Institut bruxellois 
francophone pour la formation professionnelle, ou

- du service médical de l'armée, du service médical de la 
gendarmerie, ou d'un centre psycho-médico-social

Group 2

KB van 23 maart 1998 ~ rijgeschiktheid 

AR du 23 mars 1998 ~ aptitude à la conduite d’un véhicule à moteur

and OSA



Normen voor de kandidaten van groep 2

De kandidaat met pathologische somnolentie of 

bewustzijn stoornissen ten gevolge van het 

slaapapneu syndroom is niet rijgeschikt. De 

kandidaat met een matig of ernstig 

slaapapneusyndroom is niet rijgeschikt.

De kandidaat met een matig of ernstig 

slaapapneusyndroom kan rijgeschikt worden 

verklaard een maand na het instellen van een 

succesvolle behandeling. Een gunstig verslag, 

adequate medische opvolging en therapietrouw

zijn vereist.

De geldigheidsduur van de rijgeschiktheid bedraagt maximaal 

een jaar. Is de kandidaat, na deze periode, nog steeds vrij 

van symptomen en is er adequate medische opvolging en 

therapietrouw, dan is de geldigheidsduur voorgeschreven in 

artikel 44 van het KB 23/3/1998.

Normes pour les candidats du groupe 2

Le candidat souffrant de somnolence pathologique ou de 

troubles de la conscience suite au syndrome d'apnée

du sommeil est inapte à la conduite. Le candidat atteint

d'un syndrome d'apnée du sommeil modéré ou sévère 

est inapte à la conduite.

Le candidat atteint du syndrome d'apnée du sommeil modéré

ou sévère peut être déclaré apte à la conduite un mois

après l'introduction d'un traitement efficace. Un rapport 

favorable, un suivi médical approprié et une thérapie 

suivie fidèlement sont requis.

La durée de validité de l'aptitude à la conduite est d'un an

maximum. Si le candidat est toujours exempt de troubles ou

d'anomalies après cette période, s’il y a un suivi médical

approprié et si la thérapie est suivie fidèlement, la durée de 

validité prévue à l'article 44 de l’AR 23/3/1998 est applicable.

Group 2

KB van 23 maart 1998 ~ rijgeschiktheid 

AR du 23 mars 1998 ~ aptitude à la conduite d’un véhicule à moteur

and OSA
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OSA severity only poorly predicts crash rate

1

Not all

OSA-patients

are somnolent
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How to measure

in OSA

EDS

related to

traffic accidents?



Johns. Sleep 1991; 540

The Epworth Sleepiness Scale (ESS)

>10 = somnolent

>15 = severe somnolent



Belgian driving legislation: the point of view of the “somnologist”

and



Except: ESS > 15

Karimi. Sleep 2015; 341

How to measure

in OSA

EDS

related to

traffic accidents?

(Epworth Sleepiness Scale)

The ESS quantifies behavioral sleepiness in relatively passive situations with low level of alertness

(“Sitting and reading or watching TV), whereas sleepiness at the wheel refers to drivers in a 

condition requiring a high level of alertness (in a car while driving).



Bioulac. Sleep 2017; doi.org/10.1093/sleep/zsx134 

Have yo experienced in the previous year at least one episode of severe sleepiness at the wheel

that made driving difficult or forced you to stop the car?

A general population study!



Belgian driving legislation: the point of view of the “somnologist”

and



Are these subjective ESS questionnaire and the “sleepy at the wheel” question reliable in an evaluation

of driving ability in commercial drivers – a rather punative situation - ? 

How to measure

in OSA

EDS

related to

traffic accidents?

(Epworth Sleepiness Scale)

Ask the question~sleepy at the wheel!



Philip. Ann Neurol 2008; 410

The Maintenance of Wakefulness test (MWT 40 minute protocol)

the subject is asked to remain awake while he is exposed repeatedly

(4 times 40 minutes every 2 hours) to a sleep-favoring environment during daytime



Belgian driving legislation: the point of view of the “somnologist”

and



*Consensus report of experts (the Obstructive Sleep Apnoea working group) for the European Community, 2003 

How to measure

in OSA

EDS

related to

traffic accidents?

(Epworth Sleepiness Scale)

Ask the question~sleepy at the wheel!

Objective testing (i.e. MWT) to measure restored alertness after treatment, in some cases, 

at the discretion of the specialist*.



Gurubhagavatula. JCSM 2017; 745 (AASM Transportation Safety Awareness Task Force recommendations)

Screening for OSA in commercial drivers and other-safety-sensitive employees

Recommendations~indications for evaluation by a sleep medicine physician

+

≥ 2 of risk factors 

mentioned below

They do not recommend reliance on subjective symptom reporting

Belgian driving legislation: the role of the occupational physician



Belgian driving legislation: the role of the occupational physician

Key-players in the attestation of driving ability for commercial drivers

Correct communication is mandatory



Driving legislation: a JOINED role for somnologist and occupational physician

Swedish Traffic Accident Registry data 

in OSA versus general population

- An increased MVA risk ratio of 2.45 in OSA 

Significant reduction in MVA’s if CPAP-use ≥ 4h/night

- Independent predictors associated with MVA among OSA:

not OSA severity but:

Karimi. Sleep 2015; 341 Karimi. J Sleep Res 2014; 689

ESADA data base  

~ OSA (n=6984)

OSA severity was associated with MVA risk, but only weakly




