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ABSTRACT

Background: Author aimed to investigate the presence of a driver's license of patients with sleep apnea and
obstructive sleep apnea syndrome (OSAS) and to prevent them from going into traffic until they are treated.

Methods: In this study 645 hospitalized patients in the sleep lab for one night in 2017-2018 for polysomnography
(PSG) test were questioned. We compared Apne Hipopne Indexes (AHI) and Body Mass Indexes (BMI). Patients
who have risk for traffic accidents were identified.

Results: Total 424 (66%) of 645 patients were above AHI> 15, moderate and severe Obstructive Sleep Apnea
Syndrome (OSAS) was diagnosed. 221 patients (34.3%) obtained a driver's license because they have mild OSAS
(The AHI <15). 162 patients with AHI 15-30 (25.1%) had severe OSAS with medium OSAS and 262 patients
(40.6%) had AHI> 30. Also, 410 patients with a driver's license in 645 patients had BMI> 25 kg/m? in 373 (91%).
340 (83%) of 645 patients with a driver's license were male; 70 (17%) of them are women. All of those with a heavy
vehicle license are men and the number is 110.

Conclusions: To prevent possible traffic accidents, driver patients with OSAS detected by a polysomnography test
should be withdrawn from the driver's license until they receive treatment and receive an updated health report.
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INTRODUCTION

Sleep apnea is a disease characterized by respiratory
arrest during sleep. These patients experience respiratory
blockages while breathing in and out overnight.
Accordingly, headaches in the morning, excessive fatigue
and falling asleep occur during the day.*? The diagnosis
is made in the sleep laboratory.®

A report of World Health Organization (WHO) claimed
about 1.35 million injuries worldwide due to traffic
accidents in 2016. There are 3 times more deaths in low
income countries when compared with high-income
countries.* The cost of traffic accidents was calculated as
more than £1 million.’

A driver should have various skills like alertness, eye to
hand coordination and high cortical functions.® Fatigue
drivers and slepiness are the major risk factors for traffic
accidents.”® Alone drivers or long distance drivers and
also those with untreated sleep disorders have higher
risks for traffic accidents.®

According to the of the highway traffic law, regarding
obstructive sleep apnea syndrome, those with severe
apnea (AHI> 30 / hour) or moderate apnea (15 <AHI
<30) Those who have been diagnosed with sleepiness
during the day cannot get a driver's license without
treatment. Sleep apnea is brought under control or
treated; People identified by at least one sleep-certified
doctor (chest diseases, psychiatry, neurology, ENT
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specialist) and an ENT specialist, triple committee, may
be given a driving license. Considering the severity of the
disease, response to treatment, compliance with patient
Positive Airway Pressure (PAP) treatment; Whether it
can get the second group of driving license classes and
whether it can use an ambulance, an official or
commercial vehicle is specified in the report. People with
a body mass index of 33 kg/m? and above are asked to
have a polysomnography test all night regardless of their
complaints. People with witnessed apnea and daytime
sleepiness are asked for a nightly polysomnography test
regardless of their body mass index.'°

OSAS can develop after getting a driver's license in
healthy people, due to weight gain, the advancement of
age, consumption of drugs, cigarettes, and alcohol over
time. As such, they go into traffic without treatment. For
this reason, all health institutions that carry out a
polysomnography test should be obliged to report the test
results to the Ministry of Interior Citizenship and
Population Directorate. It is necessary to revoke the
driver's license until these people receive treatment and
receive the updated health report. The revocation
application of the driver's license is also a method applied
until certain conditions are met in some people whose
criminal record is broken.™

METHODS

This research was carried out by retrospectively
analyzing all 645 polysomnography results performed in
2017 and 2018 at the Beykoz State Hospital Sleep
Laboratory. Gender, age, AHI and BMI results of the
patients were obtained. Afterward, the presence of the
driver's license documents of the patients' identity
numbers was questioned in the Citizenship and
Population Directorate. It was recorded what type of
driver's license the patients found to have a driver's
license. AHI and BMI results of these people were
compared. A statistical study was carried out considering
age and gender distributions.

While evaluating the findings obtained in the study, SPSS
15.0 package program (SPSS Inc., Chicago, USA) was
analyzed for statistical results. An Independent sample T-
test chi-square test was used for comparisons between
groups. It was shown with frequency and percentage
distributions in the evaluation of qualitative data. Of the
results, those with p <- 0.05 were considered statistically
significant.

RESULTS

In this study, 424 (65.7%) of 645 patients were in the
Obstructive Sleep Apnea Syndrome (OSAS) group, who
could not obtain a driver's license because they were
above AHI> 15. Of these 645 patients, 162 patients with
AHI 15-30 (25.1%) were moderate; 262 patients (40.6%)
with AHI> 30 were found to have severe OSAS. 221
patients (34.3%) with the remaining AHI <15 can obtain

a driver's license because they are in the mild OSAS
group (Table 1). In this study, the number of obese
patients with OSAS is 419. It constitutes 65% of the total
working group. It was determined that 596 patients (91%)
had BMI> 25 kg/m? (Table 2).

Table 1: Patients' driving license situation according
to AHI.

Driving license p

AHI \ Percentage g .
15, 221 343 135 -
15-30 162 25.1 105 57 '
307 262  40.6 170 93
Table 2: BMI distribution of patients.

BMI \\ Percentage
0-19 kg/m? Weak 4 0.6
20-24 kg/m? Normal 45 7.0
25-29.9 kg/m?  Overweight 177 274
30-34.9 kg/m?  Obese 215 333
35-30.9 kgmz  EXCESSIVElY 450 4q g

obese
40 kg/m? Morbid obese 82 127

and above

Statistically 387 (60%) of the patients were male; it is
258 (40%) women. The average age is 49.44. The
number of those with a driver's license is 410 (64%). 340
of them are male; 70 of them are women. All of the
people with a heavy vehicle license are men and the
number is 110 (Table 3, 4).

Table 3: Patients' driving license situation according

to BMI.
BMI rlvm Ilcene D
0-19 kg/m? 2 2
20-24 kg/m? 35 10
25-29.9 kg/m? 139 38 0.000*
30-34.9 kg/m? 142 73
35-39.9 kg/m? 63 59
40 kg/m? and above 29 53

Table 4: Gender discrimination of patients with a
driver's license.

Gender n Percentage Driving licence +

Female 258 40.0 70

Male 387 60.0 340
DISCUSSION

Insomnia is one of the most important factors that
increase attention loss. Those who need sleep get tired
more quickly while driving, and over time, their attention

International Journal of Research in Medical Sciences | July 2020 | Vol 8 | Issue 7 Page 2538



Erdogdu S. Int J Res Med Sci. 2020 Jul;8(7):2537-2541

decreases and falls asleep at the wheel. A sleepy and tired
driver cannot instantly detect and evaluate information
from the environment. As a result, it cannot respond fast
enough to prevent an accident in case of danger. Thus, it
can cause a traffic accident.® Daytime insomnia in these
patients leads to fatigue and a decrease in concentration.
It negatively affects the quality of life by disrupting
professional and social responsibilities.*?

Apnea is the breathing of air for at least 10 seconds.
Hypopnea is a decrease of 30% or more in the airflow
that takes 10 seconds or more. Apnea-Hypopnea Index
(AHI) is the number of apnea and hypopnea per hour
during sleep. Having apnea-hypopnea index 5 or more
makes the diagnosis of sleep apnea. AHI is divided into
three according to its severity: Light (5 <AHI <15),
medium (15 <AHI <30), heavy (AHI >30).12

Accordingly, those with moderate to severe apnea cannot
obtain a driver's license. Later on, OSAS may develop
due to weight gain in the body, advancing age, and
consumption of drugs, cigarettes, and alcohol. Therefore,
since the polysomnography test results of patients with
moderate or severe apnea are not reported to the
Citizenship and Population Directorate of the Ministry of
Internal Affairs, these people who have been trafficked
with a driver's license while they were healthy may cause
traffic accidents. As a result, the driver's license of
patients with OSAS developing a driver's law should be
changed until treatment. Most of our patients (40.6%) had
AHI >30.

It is characterized by obstructive sleep apnea, recurrent
apnea, and hypopnea episodes. This occurs with
obstruction of the upper airways during sleep. It is often
associated with cardiovascular complications.® There is a
need for diagnosis and treatment by performing sleep
apnea screening to reduce the cardiovascular risk in the
general population with a high rate of OSAS,
hypertensive patients, especially those who are obese and
patients resistant to hypertensive treatment. For the
diagnosis of patients with sleep apnea, polysomnography
(PSG) test is routinely required.**

In a study sleepiness during the daytime in 46% of 1149
patients with mild and moderate sleep disturbance (AHI >
15) aws reported. Besides, these individuals have
respiratory disease, sleep restriction, insomnia, and
nocturnal leg complaints, leg cramps.!® In a study it
reported that in the sleep apnea syndrome, the incidence
and morbidity of hypertension, coronary heart disease,
arrhythmia, heart failure, and strokeis preceise.®

Motor vehicle accidents are mainly multifactorial, and
sleepiness or sleep apnea may or may not have a role in
accidents. In a study of 460 people, researchers reported
that there was an increase in accidents in patients with
AHI> 40 and that OSA treatment could be important in
practice.

Body Mass Index (BMI) is the ratio obtained by dividing
body weight by the square of the height. BMI is divided
into 6 groups among themselves. 0-19 kg/m?: Weak; 20-
24 kg/m?: Normal; 25-29.9 kg/m2: Overweight; 30-34.9
kg/m?: Obese; 35-39.9 kg/m?: Excessively Obese; 40
kg/m? and above: Morbid Obese Overweight is more
common among men than among women but obesity is
more common among women.*® Accordingly, 596 (92%)
of our patients were found to have BMI> 25 kg/m?,
which is, above the normal weight. BMI> 25 kg/m? and
the number of people with a driver's license is 373. A
total of 373 normal kilos of drivers among 410 competent
drivers in total accounted for the high rate of 92%. In
other words, it shows how big the danger is. Most of our
patients had BMI more than 25 kg/m? similar to this
study.

Obesity is the most important predisposing factor that
increases the risk of developing OSAS.® Obesity is a
major public health problem and its prevalence is
increasing. OSAS is also increasing as a result of
increased obesity. OSAS in obese people may also affect
the pathogenesis of hypertension. It is also associated
with cardiovascular and metabolic abnormalities. In
obese and OSAS patients, insulin resistance develops,
sympathetic activity increases, renal function decreases,
renin-angiotensin system rises, the baroreflex is impaired,
hyperleptinemia and endothelial dysfunction develop,
oxidative stress increases, systemic inflammation occurs.
As a result, hypertension is added to the table.® It is
associated with a decrease in arterial oxyhemoglobin
saturation and / or changes in electroencephalography.?®

Major risk factors for snoring were reported as male
gender, being over 40, the presence of obesity, smoking,
and alcohol use.?! Schwartz et al. Reported that obesity
has an important role in the pathogenesis of OSAS
patients. For this purpose, they followed 13 obese
patients with diet and slimming methods for 1.5 years and
as a result, BMI decreased from 42 kg/m? to 35 kg/m?
(17% reduction); They found that AHI decreased from 83
to 33 (60% reduction).?

Thus, obese and / or OSAS patients, whose driver's
license will be temporarily taken away, can be made
normal as a result of OSAS surgery, doing sports and diet
programs and losing weight and / or when necessary. If
necessary, it is necessary to use the Continuous Positive
Airway Pressure (CPAP) device to ensure that patients
sleep well. These patients can get their driver's license
back after they are treated.

There is a significant increase in the risk of car accidents
in non-commercial drivers with Sleep apnea. In studies,
there is no consistent finding that the severity of sleep
apnea and daytime sleepiness is related to the risk of
accidents. With successful treatment of sleep apnea,
drivers' performance improves. Physicians should train
patients with sleep apnea on the importance of treatment
for safe driving.?
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The existence of OSAS and other sleep disorders are
important risk factors for accidents, 79 patients with
OSAS injured in an accident in a study. OSAS
consultation should be requested for all persons with
increased BMI, male gender, and advanced age (higher
age), which are symptoms that suggest OSAS in regular
health examinations.?*

Patients with OSAS that are undiagnosed and untreated
may cause cardiovascular diseases, stroke, metabolic
diseases, daytime sleepiness, workplace errors, traffic
accidents and death due to abnormal physiological
changes. These results impose an economic burden, so
they said that both health and social consequences and
costs can be reduced with the diagnosis and treatment of
sleep apnea.®

Authors should draw attention to the prevalence of the
disease, which affects the quality of life of the patient
with OSAS and can lead to mortality.?® The presence of
obesity is one of the risk factors for OSAS. Hypertension
may develop with obesity in adult patients with OSAS.?

In a study researchers asked licensed drivers with a
history of snoring and excessive daytime sleepiness who
had undergone polysomnography (PSG); PSG results of
2387 patients (2171 male and 216 female) diagnosed with
OSAS and having a driver's license were reviewed and
394 subjects were diagnosed as simple snorers (AHI <5)
(303 male and 91 female) by PSG. In patients with severe
OSAS, it has been determined that they cause car
accidents by falling asleep or sleepiness.

The accident rates for falling asleep while driving in the
severe and very severe group werel.5 and 2.6 times
higher than the rate for the simple snorers (9.8% [77/790]
in the severe group and 16.9% [82/484] in the very severe
group vs. 6.4% [25/394] in the simple snorers; p <0.05,
0.01, respectively). Also, groups with AHI> 30 were
significantly older than simple snorers.?’

Obstructive sleep apnea increased the risk of motor
vehicle accidents and found that this risk could be
reduced with the use of CPAP. They found that there was
a significant improvement in 2-7 days with CPAP
treatment and that the daytime sleepiness improved even
on the first day.?®

On the other hand, negative developments in which sleep
disorders can not be diagnosed frequently and
consequently applied to the police centers, which affect
their health and public health. As a result, screening
programs should be made to detect sleep disturbance and
they said that these risks will decrease with treatment.?®

The prevalence of patients with OSA is high in society
and that the adult population has 9%-38% OSA. It is
more common in people with high BMI, in the elderly
and men (13% -33%). In women, it is 6% -19%.%°

In a study, 424 adults and the control group were
compared. It was observed 1.5-4 times more in sleep-
related traffic accidents. It was determined that those with
severe apnea had twice as many accidents as those with
mild and moderate apnea. In motor vehicle accidents
associated with sleep, there is a danger both to the driver
falling asleep and to other people in traffic. Therefore, it
is necessary to treat these patients.®> OSAS most often
increases the risk of traffic accidents.*

CONCLUSION

Insomnia will cause contradictions in daily life, if this
person is a driver. It will inevitably cause traffic
accidents. To prevent possible traffic accidents, patients
with OSAS should have OSAS surgery as a result of the
otorhinolaryngology examination, they should lose
weight with regular sports exercises and diet programs.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee of Review Board

REFERENCES

1. Lavie L. Obstructive sleep apnoea syndrome--an
oxidative stress disorder. Sleep Med Rev.
2003;7:35-51.

2. Stoohs R, Guilleminault C. Cardiovascular changes
associated with obstructive sleep apnea syndrome. J
Appl Physiol. 1992;72:583-9.

3. Zinchuk AV, Gentry MJ, Concato J. Phenotypes in
obstructive sleep apnea: A definition, examples and
evolution of approaches. Sleep Med Rev.
2017;35:113-23.

4. Global status report on road safety 2018.
https://www.who.int/violence_injury_prevention/roa
d_safety status/2018/en/. Accessed April 2020.

5. Land M, Horwood J. Which parts of the road guide
steering? Nature. 1995;377:339-40.

6. Horne JA, Reyner LA. Sleep related wvehicle
accidents. Br Med J. 1995;310:565-7.

7. de Mello MT, Narciso FV, Tufik S. Sleep disorders
as a cause of motor vehicle collisions. Int J Prev
Med. 2013;4:246-57.

8. Pack Al, Pack AM, Rodgman E. Characteristics of
crashes attributed to the driver having fallen asleep.
Accid Anal Prev. 1995;27:769-75.

9. Jackson P, Hilditch C, Holmes A, Reed N, Merat N,
Smith L. Fatigue and road safety: a critical analysis
of recent evidence. London: Dept Transport. 2011
Feb;21.

10. Karayollar1  Trafik Kanunu. Awvailable at:
www.mevzuat.gov.tr/Mevzuat Metin/1.5.2918.pdf.
Accessed April 2020.

11. Sirlcu Adaylar1 ve Sirlcilerde Aranacak Saglik
Sartlar1 ile Muayenelerine Dair Yonetmelikte
Degisiklik Yapilmasina Dair Yonetmelik. Resmi
Gazete. Available at:

International Journal of Research in Medical Sciences | July 2020 | Vol 8 | Issue 7 Page 2540


https://www.who.int/violence_injury_prevention/road_safety_status/2018/en/
https://www.who.int/violence_injury_prevention/road_safety_status/2018/en/

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Erdogdu S. Int J Res Med Sci. 2020 Jul;8(7):2537-2541

www.resmigazete.gov.tr/eskiler/2015/12/20151229-
5.htm. Acccessed April 2020.

Ogretmenoglu O, Suslii AE, Yiicel OT, Onerci TM,
Sahin A. Body Fat Composition: A Predictive
Factor for Obstructive Sleep Apnea. Laryngoscope.
2005;115:1493-8.

Gonzaga C, Bertolami A, Bertolami M, Amodeo C,
Calhoun D. Obstructive sleep apnea, hypertension
and cardiovascular diseases. J Human Hypertension.
2015:1-8.

Rodriguesa AP, Pintob P, Nunesa B, Bérbara C.
Obstructive Sleep Apnea: Epidemiology and
Portuguese patients profile. Rev Port Pneumol.
2017;23(2):57-61.

Kapur VK, Baldwin CM, Resnick HE, Gottlieb DJ,
Nieto FJ. Sleepiness in Patients with Moderate to
Severe Sleep-Disordered Breathing. Sleep 2005;28(
4);472-7.

Javaheri S, Barbe F, Rodriguez FC, Dempsey JA,
Khayat R, Javaheri S, et al. Sleep Apne Types,
Mechanisms, and  Clinical  Cardiovascular
Consequences. J Am Coll Cardiol.
2017;69(17):841-58.

George CFP, Smiley A. Sleep Apnea&Automobile
Crashes. Sleep. 1999:22;790-5.

Seidell JC, Flegal KM. Assessing Obesity:
Classification and Epidemiology. Brit Med Bull.
1997;53(2):238-52.

Wolk R, Shamsuzzaman ASM, Somers VK.
Obesity, Sleep Apnea, and Hypertension.
Hypertension. 2003;42:1067-74.

Koren D, Chirinos JA, Katz LEL, Mohler ER,
Gallagher PR, Mitchell GF, et al. Interrelationships
between obesity, obstructive sleep apnea syndrome
and cardiovascular risk in obese adolescents. Int J
Obesity. 2015;67;1-8.

Bloom JW, Kaltenborn WT, Quan SF. Risk factors
in a general population for snoring Importance of
cigarette smoking and obesity. Chest. 1988;93;678-
83.

Schwartz AR, Gold AR, Schubert N, Stryzak A,
Robert A. Wise RA, Permutt S, Smith PL. Effect of
Weight Loss on Upper Airway Collapsibility in
Obstructive Sleep Apnea. Am Rev Respir Dis.
1991;144:494-8.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Ellen RLB, Marshall SC, Palayew M, Molnar FJ,
Wilson KG, Man-Son-Hing M. Systematic Review
of Motor Vehicle Crash Risk in Persons With Sleep
Apnea. J Clini Sleep Med. 2006;2:193-200.

Solbach S, Uehli K, Strobel W, Brighenti-Zogg S,
Dirr S, Maier S, et al. Obstructive sleep apnea
syndrome and sleep disorders in individuals with
occupational injuries. Sleep Sci Pract. 2018:2:2-8.
Knauert M, Naik S, Gillespie MB, Kryger M.
Clinical consequences and economic costs of
untreated obstructive sleep apnea syndrome. World
J Otorhinolaryngol-Head Neck Surg. 2015;1:17-27.
Araslanova R, Paradis J, Rotenberg BW.
Publication trends in obstructive sleep apnea:
Evidence of need for more evidence. World J
Otorhinolaryngol-Head Neck Surg. 2017;3:72-8.
Arita A, Sasanabe R, Hasegawa R, Nomura A, Hori
R, Mano M, et al. Risk factors for automobile
accidents caused by falling asleep while driving in
obstructive sleep apnea syndrome. Sleep Breath
2015;2015.

Tregear S, Reston J, Schoelles K, Phillips B.
Continuous Positive Airway Pressure Reduces Risk
of Motor Vehicle Crash among Drivers with
Obstructive Sleep Apnea: Systematic Review and
Meta-analysis. Sleep. 2010;33(10):1373-80.
Rajaratnam SMW, Barger LK, Lockley SW, Shea
SA, Wang W, Landrigan CP, et al. Sleep Disorders,
Health, and Safety in Police Officers. JAMA.
2011;306(23):2567-78.

Senaratna CV, Perret JL, Lodge C, Lowe A,
Campbell BE, Matheson MC, et al. Prevalence of
ObstructiveSleepApnea in the general population:
Asystematic review. Sleep Med Rev. 2016;2016.
Aldrich MS. Automobile Accidents in Patients with
Sleep Disorders. Sleep. 1989;12(6):487-94.

Songu SO, Cingi C, Yilmaz H, Kazanci BE. Uyku
Apne Sendromunda Hukuksal Sorunlar. Ed.
Horlama ve Obstriktif Uyku Apnesi. Deomed
Medikal Yayincilik. Istanbul. 2010:417-33.

Cite this article as: Erdogdu S. Danger in traffic:
patients with obstructive sleep apnea syndrome. Int J
Res Med Sci 2020;8:2537-41.

International Journal of Research in Medical Sciences | July 2020 | Vol 8 | Issue 7 Page 2541


http://www.resmigazete.gov.tr/eskiler/2015/12/20151229-5.htm
http://www.resmigazete.gov.tr/eskiler/2015/12/20151229-5.htm

