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Abstract. Relevance. Obstructive sleep apnea (OSA) is the most common medical cause of excessive daytime sleepiness
and is recognised worldwide as a significant risk factor for road traffic accidents when undiagnosed or untreated. OSA presents
a critical occupational health concern in the transportation industry, affecting a substantial proportion of today's transport operators,
especially in the trucking sector. Aim of the study was to estimate the risk of OSA among commercial drivers in North India and
investigate its association with vehicle accidents. Materials and methods. A cross-sectional study was conducted involving 153
commercial drivers aged between 24 and 65 years, each with at least 5 years of driving experience. Participants were selected
through simple random sampling after giving their consent. The collected data included demographic information, driving history
(total years of driving, vehicular collisions due to sleepiness, and vehicular incidents), anthropometric measurements (height,
weight, and neck circumference), and health history. Sleep quality, particularly difficulty in falling asleep or maintaining restful
sleep, was assessed using the Pittsburgh Sleep Quality Index (PSQI). The risk of OSA and excessive daytime sleepiness was
evaluated using the STOP-BANG questionnaire and the Epworth Sleepiness Scale, respectively. Results and discussion. Among
participants, 21.56% were at risk of OSA, while 28.10% exhibited poor sleep quality as per the PSQI, and 15.16% of high-risk
OSA drivers experienced excessive daytime sleepiness. A significant association was observed between the high-risk OSA group
and vehicle collisions (p < 0.05). Conclusion. The prevalence of OSA risk is notably high among commercial drivers, who also
display poor sleep quality. In a country with a population of 1.4 billion, studies on OSA among commercial drivers are limited.
Currently, there are no guidelines for OSA detection in Indian commercial drivers, despite its recognised prevalence in studies
from other countries and related hazards such as an increased risk of motor vehicle collisions.

Keywords: obstructive sleep apnea, commercial drivers, STOP-BANG, Epworth sleepiness scale, PSQI, road traffic
accidents, neck circumference
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Introduction
Obstructive sleep apnea (OSA) is a common sleep

disorder characterized by excessive daytime sleepiness,
loud snoring, witnessed breathing pauses, or frequent
arousals in the presence of at least five obstructive
respiratory events per hour of sleep [1]. There is
a partial or complete cessation of breathing during sleep.
OSA is a critical occupational health concern in the
transportation industry that is underdiagnosed, which
affects a substantial percentage of today's transportation
operators, mainly in the trucking sector. Excessive
daytime sleepiness (EDS) is the most common symptom
and is considered the most critical medical cause of
OSA. Lack of sleep usually leads to impairment in
a person's judgment and hampers their abilities, which
is of utmost importance for driving and hence can cause
motor vehicle crashes [2]. According to Parks et al, there
are 2—7-fold increased chances of vehicular crashes
in drivers with OSA, with an estimated prevalence of
as high as 17% to 28% [3]. According to a systematic
review, subjects having OSA on average have an
increased risk of motor vehicle accidents (MVA) by
1.2 to 4.9-fold [4]. The International Road Federation
World Road Statistics 2022 suggested that India has one
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of the highest numbers of total deaths due to road traffic
accidents [5]. In one of the studies, the prevalence of
OSA in the Indian male population is estimated to range
between 13% and 19% [6].Although the prevalence in
Indian drivers is mainly unknown. This study aimed to
assess the risk of OSA in commercial drivers in North
India and to find its correlation with vehicle accidents
or near-miss incidents.

Materials and methods

One hundred fifty-three commercial drivers were
enrolled after their consent by a simple random sampling
technique. The study design was cross-sectional. The
study was conducted after institutional approval from
the ethical committee. Inclusion criteria consist of male,
commercial drivers (truck, bus, interstate taxi service)
with a minimum 5 years of driving experience, age
group (25-65 years) who gave informed consent to
participate in the study whereas participants already
being diagnosed as OSA or any known sleep disorders,
psychiatric disorders, drivers who didn't give consent for
the study were being excluded. All the Demographic,
anthropometric, and historical data were obtained. Sleep
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quality, i.e., whether the subject is having difficulty in
falling asleep or maintaining a sound sleep, was assessed
using PSQI. The risk of OSA and excessive daytime
sleepiness (EDS) was assessed using the STOP-BANG
questionnaire and Epworth Sleepiness Scale (ESS),
respectively.

Anthropometric measurements, such as height,
weight, and neck circumference, were measured. Study
questionnaires consisting of demographic characteristics,
clinical history (if any), sleep habits and quality, driving
history including total years of driving and average
hours of driving per day, vehicular collisions occurred
due to sleepiness, near-miss accidents due to sleep,
etc., were obtained. The STOP BANG questionnaire
was used to assess the risk of OSA, and a score >3 was
taken as the cut-off for high risk.

Excessive Daytime Sleepiness was assessed using
the ESS, a self-administered questionnaire with eight
questions about the likelihood of dozing or falling asleep
during eight different activities. Commercial drivers
were asked to rate, on a 4-point scale (0-3), their usual
chances of dozing while engaged in these activities.
An ESS score above 10, i.e., 11-24, indicates a high
risk of EDS. Sleep quality among commercial drivers
was evaluated using the PSQI questionnaire, which
measures aspects such as sleep latency, sleep duration,
and habitual sleep efficiency. It also considers other
factors related to sleep disturbances, including the use
of sleeping medication and daytime dysfunction. The
scores from seven components in PSQI are combined

to produce a single global score that reflects both
sleep quality and quantity. A global score exceeding 5
suggests poor sleep quality. The association of high-risk
OSA with accidents were evaluated. All participants of
the investigation provided informed voluntary consent
to participate in the study according to the Helsinki
Declaration of the World Medical Association (WMA
Declaration of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects, 2013) and personal
data processing.

The data obtained were analysed using SPSS
statistical software (version 24). Quantitative data are
presented as mean + SD or median and compared with
a Fisher t-test, while qualitative data are expressed as
frequencies and percentages and compared using a chi-
square test. A p-value of less than 0.05 was considered
statistically significant.

Results and discussion

Among 153 commercial drivers, the average age of
the participants was 39.9+9.10 years, ranging from 25
to 65 years. Hypertension was observed in 19 (12.2%),
Diabetes mellitus in 7 (4.6%), and hypothyroidism in 3
(2%) participants. Normal Body mass index (BMI) was
identified in 93 (60.78%) participants;12 (7.8%) were
underweight, 42 (27.4%) were overweight, and 6 (3.9%)
were obese as per World Health Organisation(WHO)
classification. Among drivers, 11 reported accidents,
whereas 15 reported near-missed accidents (Table 1).

Table 1
Descriptive characteristics of participants enrolled in the study
Variables Frequency (n) Percentage, % Median IR
Age 38 years 15 years
<50 years 128 83.7 - -
251 years 25 16.3 - -
Observed apnea

No 149 97.4 - —

Yes 4 2.6 - -
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Ending tabl. 1

Variables Frequency (n) Percentage, % Median IR
Age 38 years 15 years
Snoring
No 113 72.4 - -
Yes 40 25.6 - -
Daytime tiredness
No 40 25.6 - -
Yes 113 72.4 - -
Accident / NMA
No 131 85.6 - -
Yes 11/15 7.1/9.8 - -
Alcohol consumption
No 58 37.9 - -
Yes 95 62.1 - -
OSA risk
Low risk 120 78.5 - -
High risk 33 21.5 - -
Smoking
No 61 39.9 - -
Yes 92 60.1 - -
Comorbidities
HTN 19 12.2 - -
DM 4.6 - -
Hypothyroidism 2 - -
BMI
<18.5 12 7.8 - -
18.5-24.9 93 60.7 - -
25-29.99 42 27.4 - -
>30 6 39 - -
Neck circumference
31-40cm 89 58.2 - -
>41 cm 64 41.8 - -
STOP BANG
<3 120 78.4 - -
24 33 21.6 - -
ESS
0-7 108 70.6 - -
8-9 30 19.6 - -
10-15 15 9.8 - -
16-24 0 0 - -
PsaQl
0-5 110 71.9 - -
6-21 43 28.1 - -
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33 among 153 commercial drivers were at high-
risk of OSA whereas 120 drivers were at low-risk
based on STOP BANG score >3. The bivariate
analysis indicates that larger neck circumference,
BMI, blood pressure, alcohol consumption, incidents
or missed incidents, tiredness, hypertension (HTN),
and snoring were significantly more common in
the high-risk OSA group compared to the low-risk
group. No significant difference was observed among

subjects with diabetes mellitus and hypothyroidism
(Table 2).

Association of OSA risk with accidents

Among participants with a high risk of OSA,
30.30% were involved in motor vehicle crashes
compared to 13.13% in the low-risk OSA group
(p<0.05). An ESS score (>10) was seen in 15.15% of
the high-risk group (p<0.05) (Table 2).

Bivariate analysis between OSA risk (dependent factor) and independent factors Table 2
OSA Risk
Variables Total p value
Low riskN=120 (%) High riskN=33 (%)
Age median (Range) 35(24-65) 49 (32-62) - -
<50 years 112 (93.33) 16 (48.48) 128 -
> 51 years 8 (6.66) 17 (51.51) 25 -
Observed apnea 1(0.83) 3(9.09) 4 0.05
Snoring 13(10.83) 27 (81.81) 40 <0.001"
Tiredness 81 (67.5) 32(96.96) 113 <0.001"
Accident or near miss accidents 16 (13.33) 10 (30.30) 26 <0.001*
Alcohol consumption 72 (60) 23 (69.69) 95 <0.001*
Hypertension 6 (5) 13 (39.39) 19 <0.001*
Diabetes Mellitus 2 (1.66) 5(15.15) 7 0.02
Hypothyroidism 2 (1.66) 1(3.03) 3 0.001
Epworth Sleepiness Scale
<10 118 (98.33) 28 (84.84) 146 -
>10 2(1.66) 5(15.15) 7 <0.001
Neck circumferenceMean (SD) 38.53(1.9) 41.12 (1.34) - -
<40cm 110 (91.66) 10 (30.30) 120 -
>41cm 10(8.33) 23 (69.69) 33 <0.001
Body mass indexMean (SD) 22.7 (3.3) 25.3 (2.5) - -
<185 12 (10) 12 -
18.5-24.9 78 (65) 15 (45.45) 93 -
25-29.9 26 (21.66) 16 (48.48) 42 -
>30 4(3.33) 2 (6.06) 6 <0.001*
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This study revealed that 33 (21.5%) of commercial
drivers were in a high-risk group for OSA based on the
STOP-BANG questionnaire, which is an internationally
validated tool having high sensitivity and specificity
for OSA screening [7]. Obstructive sleep apnea is
a significant health concern in the transportation sector,
which affects a considerable number of commercial
drivers, causing significant morbidity. According
to a previous study in North America, 17-28% of
commercial drivers were expected to have OSA [8].
In a recent survey done in Lusaka, Zambia, 22.8%
of commercial drivers were found to have a high risk
for OSA [9]. The estimated prevalence of OSA in the
Indian population, based on a meta-analysis by Suri
TM et al, was 11% [10]. In another study, commercial
drivers were found to have 2—7 times higher prevalence
of OSA compared to the general population [11].
In our study, a significant number of commercial
drivers were overweight and obese and had a neck
circumference of more than 40 cm. This can be due
to the sedentary lifestyle, long working hours, and
eating habits of commercial drivers, exposing them to
many non-communicable diseases [12]. The average
working hours in our study were 10.30 hours per day.
These long working hours make drivers vulnerable to
prolonged immobility and morbidity. A study among
Australian drivers discovered that 44% of drivers in
the study were obese and 24% were diagnosed with
OSA [13]. In our study, 45% of the participants from
the high-risk group for OSA were under the normal BMI
range; the same findings were also seen in a Japanese
study, where most drivers with OSA were not obese
per WHO international criteria (BMI >30 kg/m?) [14].
Villaneuva et al reviewed the existing literature, which
shows that the Asian population is at a higher risk of
having OSA at the lower level of obesity as compared
to the Caucasian population, showing a high propensity
of OSA in the Asian population [15]. In another study,
weight gain as an anatomical factor plays a vital role
in OSA pathogenesis, along with the contribution of
non-anatomical traits such as low arousal threshold
or poor sleep-related upper airway muscle tone/low
pharyngeal muscle responsiveness [16]. Among the
studied commercial drivers, snoring, BMI and neck
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circumference were significantly higher among high-risk
groups of OSA. These findings are comparable to the
study done by Wahida et al [17].

It has been reported that ~50% of OSA patients have
hypertensionand that ~30% of hypertensive patients
suffer from OSA [18]. In our study, a significant number
of respondents in the high-risk OSA (39.39%) category
were hypertensive. A cohort study from Brazil included
10,101 truck drivers and determined that factors such
as obesity and hypertension that were associated with
OSA were common among drivers [19].

Excessive daytime sleepiness (EDS) is the
most crucial consequence of OSA in the context of
occupational health. It is also a significant cause of
motor vehicle collisions (MVCs) among commercial
drivers. In this study, the Epworth sleepiness scale (ESS)
was used to determine EDS among commercial drivers,
where an ESS score >10 was significantly associated
with high-risk OSA respondents as compared to the
low-risk group. Long-haul truck drivers are a high-risk
population due to their high driving distance/year, i.e.,
increased exposure, frequent sleep debt, and a high
prevalence of OSA[20]. The study by Burks and co-
workers in truck drivers in the United States showed
that drivers with OSA who were non-adherent to CPAP
treatment had a fivefold risk of serious preventable
crashes. In contrast, those adherent to CPAP treatment
showed a crash rate similar to the controls [21]. Between
10-30% of all vehicle crashes are estimated to have
sleepy drivers as a root cause [22]. However, in this
study, almost 85% of high-risk OSA drivers had an
ESS score of less than 10.

In trying to associate OSA with RTAs, we
discovered that out of the 33 drivers that were classified
with a high risk for OSA, 10 had experienced at least
one MVC. These findings show us that the possibility
of accidents happening because of the dozing of
commercial drivers at the wheel and not being able
to concentrate fully on the road could very likely be
because of OSA and EDS. Consistent with the reported
literature, we found a statistically significant association
(p<0.05) between the STOP-Bang score and the number
of accidents and near accidents. However, several
studies depict that the vast majority of OSA patients
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without complaints of EDS were also found to exhibit
attention defects that may potentially expose them to
specific risks of accidents while driving [22, 23].

Our study found that 28.1% of commercial drivers
experienced poor sleep quality, with a PSQI score above
5, including 12 (36.36%) in the high-risk group and 31
(25.83%) in the low-risk group. This aligns with the
study by Kalcina et al., where Obstructive sleep apnoea
patients had higher overall PSQI scores, indicating
poorer sleep compared to a healthy control group [24].
Commercial drivers often work long hours, perform shift
work, lack proper resting facilities during work, and
do not adhere to their permitted daily working hours.

Road traffic accidents impose a significant
burden on the nation's economy and healthcare
systems. Obstructive sleep apnea and EDS are major
risk factors for RTA. Therefore, there should be
appropriate screening and awareness programs, and
strict rules should be followed while issuing or renewing
driving licenses by local transport organizations.
Polysomnography is a gold standard test for diagnosing
OSA, and may be included in the case of individuals
with high-risk factors for OSA before issuing a vehicular
licence.

Limitations

The study is entirely based on self-reporting and
not on any documentary evidence or driving simulation-
based assessments. In addition, the entire data has been
collected at a single time point and not a longitudinal
analysis. The data regarding accidents and near accidents
were collected retrospectively from participants, which
may have led to recall bias.

Conclusion

The prevalence of OSA among commercial drivers
is high in India. Also, the sleep quality is poor among
them. Therefore, there are high chances of road traffic
accidents. There should be guidelines for OSA screening
among commercial drivers for early detection and
treatment of OSA, thereby decreasing fatal events.
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O6CTPYKTUBHOE anHO3 CHa cpeaun BoauTesnie KOMMeEpPUYEeCKoro
TpaHcnopTta B CeBepHou UHauM

Majxy b. bxapasapx |g’ Xpyaananga Mannuk —, Humapnput Kayp
Yuupepcuret umenu [lpu I'ypy ['obunz CuHrxa, e. ['ypyepam, MHOus
<l madhuombhardwaj@gmail.com

AnHoTammsa. AkmyanbHocmb. ObcTpykTrBHOE anHo3 cHa (OAC) siBnisieTcst Hanbosiee pacrpoCTPAaHEHHOM MeTULTMHCKOU
TIPUUMHOM Ype3MepHO# JIHEBHOM COHIMBOCTY M MPU3HAHO BO BCEM MUPe KaK 3HauMTe/bHbIN ()akTop pUcKa JOPOXKHO-TPaHCIIOPTHBIX
TIPOMCIIIECTBUH, €C/TM OHO He IMarHOCTUPOBaHo WK He yieunTcst. OAC nipesicTaBiisieT c000M Ccepbe3Hy0 IpobieMy Aist 37[0POBbsI
PabOTHUKOB TPAaHCIIOPTHOW OTPAaC/IH, 3aTparyuBasi 3HaUMTeIbHYIO YaCTb COBPEMEHHBIX TPAHCIIOPTHBIX OIMEepaTopoB, 0COOeHHO
B CEKTOpe rpy3o0repeBo3ok. Llenb ncceoBaHms cocTosiia B TOM, 4To0bI oLjeHHUTh puck OAC cpeny BouTeneli KOMMep4eCcKoro
TpaHcrnopTta B CeBepHOii VIHAWY U U3YUYUTh €r0 CBSA3b C JOPOXKHO-TPAHCTIOPTHBIMU MTPOUCIIIECTBUAMU. Mamepuaab! U Memoobl.
Bois10 mpoBefieHO ToTIepeyHoe MccaeloBaHue ¢ yuacTueM 153 BoguTe el KOMMepuecKoro TpaHCIIopTa B Bo3pacTe oT 24
110 65 J1eT, KaXK/Ibli CO CTaXKeM BOXK/IeHHs He MeHee 5 jieT. YYaCcTHUKY ObUTM 0TOOpaHbI METO/[OM MTPOCTOM CTydaiiHOW BEIOOPKH
rocrie nojyueHus ux coriacusi. CobpaHHbIe JaHHBIe BK/TIOYAH JeMorpaduuecKyo MHPOPMaLHo, NCTOPHIO BoxKAeHuUs (0011iee
KOJIMUECTBO JIeT BOXK/EHHS1, J0PO’KHO-TPaHCIIOPTHBIE IPOMCIIIeCTBUS M3-3a COHMUBOCTYU U Apyrue [JTTI), aHTporiomeTprueckrie
n3MepeHwst (POCT, BeC U OKPY>KHOCTb 111eM) ¥ UCTOpUIo Oosie3Hu. KauecTBo CHa, B YaCTHOCTU TPYAHOCTH C 3aChIlTaHUeM WIIN
TIOZI/Iep>KaHreM CITOKOMHOTO CHA, OLIeHUBAJIOCH C MoMoIbio [TuTTcOyprekoro nHaekca KayectBa cHa (PSQI). Puck cuHzipoma
obctpykTrBHOTO anHo3 cHa (COAC) u upe3MepHOU JJHEBHON COH/IMBOCTH OLIEHUBAJICS C TTOMOIIbI0 orpocHrka STOP-BANG
Y IIKa/Ibl COHIMBOCTH DIBOPTA COOTBETCTBEHHO. Pe3ynbmambl u obcyscdeHue. Cpeny yuacTHUKOB 21,56 % Haxoqummch
B rpymmne pucka COAC, B To Bpems Kak 28,10 % JeMOHCTpUpOBa/Iy IJ1I0X0€e KauyeCTBO CHa Io faHHbeM PSQI, a 15,16 %
BozuTesel ¢ BbiCOKUM puckoM COAC HcbIThIBaINA Ype3MepHYIO JHEBHYIO COHTMBOCTh. Bblia BhisB/IeHa 3HAUMTe bHasl CBSI3b
MeXK/y TPYTITIOl BBICOKOTO pUcKa 06CTpyKTHBHOTO artHo3 cHa (OAC) U I0pO’KHO-TPaHCIIOPTHBIMY TipouciiiecTBusivu (p < 0,05).
Bbi800b1. PacripocTpaneHHocTh prucka OAC 0cobeHHO BbICOKA CPe/id BOJUTe/Iel KOMMEPUYeCKOTro TPaHCIIOPTa, KOTOPbIe TaKkKe
JIeMOHCTPUPYIOT I7I0X0€ KauecTBO CHa. B cTpaHe ¢ HaceneHveM 1,4 Munnuapa yenoBek uccnefoBanusi OAC cpesiy Bogutenei
KOMMepueCKOro TpaHCIIopTa OrpaHuueHbl. B HacTosiee BpeMst OTCYTCTBYIOT peKOMeH/1alju 1o BbisiBiieHHt0 OAC y UHAUNHCKUX
BOZMTE el KOMMepUeCKOro TPaHCIOpTa, HeCMOTPsI Ha MPU3HAHHYI0 PAacIIPOCTPAHEHHOCTD 3TOTO 3a00JIeBaHMsI B MCC/Ie/[0BAHHUSIX
W3 JPYTUX CTPaH U CBsi3aHHbIe C HUM PUCKHU, TaKUe KaK MOBBILIEHHbIN PUCK JOPO)KHO-TPAHCIIOPTHBIX MPOKMCIIIeCTBUI.

KnroueBble c/10Ba: 0OCTPYKTHBHOE alHO? CHA, BOAWUTEM KOMMepyeckoro TpaHcropta, STOP-BANG, 1mikana COHIMBOCTH
Oneopra, PSQI, 0p0oyKHO-TpaHCIIOPTHBIE POUCLLECTBHUSL, OKPY>KHOCTb LlIer

HNudopmanus o puHancupoBanum. lanHas pabora Oblia mpohuHaHCUPOBAHa.

BKJ'laJJ[ dBTOPOB. BXHP,ELBB,ZL)K M.b.— KOHLIETIHA Y HallCaHre OKOHYATe/IbHOI'O TEKCTA PYKOITHUCH; Manmk X. — HHTEJIVIEKTYa/IbHOE
CoZiep>KaHre PYKOIIHMCH; YTBepPAWU/I OKOHUATe/IbHYI0 BEPCHUIO PYKOITHNCH; Kayp H.— HWHTEeJVIEKTYa/IbHOE COZep>KaHKe DYKOIIHCH;
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yTBep)KZeHNe OKOHUaTeTbHOM BepCHH PYKOIHCH. Bce aBTOPBI BHECTM 3HAUMTE/IBHBIN BK/Ia/, B KOHIIENIHIO, TIPOBeZieH1e
WCCJIe/IOBaHMSI U TIOITOTOBKY CTAaThH, TIPOUUTAJIHM U O/J0OPU/IM OKOHUATE/IbHYH0 BEPCHIO Tiepe myOTuKaruei.

3asBiiende 0 KOH(IHKTe HHTEPeCcoB. ABTOPHI 3asB/ISIOT 00 OTCYTCTBUU KOH(IMKTA UHTEPECOB.

Mudopmanys o KoHGUIMKTe HHTEpecoB. ABTOPHI [IeK/IapUPYIOT OTCYTCTBHE SIBHBIX U TIOTEHL{HAIbHBIX KOH(IMKTOB NHTEPECOB,
CBSI3aHHBIX C ITyOsIMKaLeld JaHHOW CTaTbU.

JtHuyeckoe yreep>xaenue. Homep opobpennst: IEC/FMHS/MD/MS/2023.
BiarogapHocTu. MBI BeIpakaeM 6/1arofjlapHOCTh yUaCTHUKAM Halllero UCCIe0BaHus.

MudopmupoBaHHoe coriacue Ha my0IMKanuIo. Bce yyacTHUKY UCC/eZ0BaHusI NTPe0CTaBUIM MHOPMHUPOBaHHOE 100POBOEHOE
corJiacve Ha yyacTHe B UCC/e/JOBAHUU B COOTBETCTBUM C XelbCUHKCKOM JieK/iapalyeli BceMyupHON MeJULIMHCKOW accoLUaliui
(XenbcuHKCKas Aeknapaiusi BMA — DTuueckye NMPUHLUIBI MeJULIMHCKUX UCCe0BaHUM C yyacTueM yesoBeka, 2013 1.)
1 06pabOTKOM MepCOHAbHBIX IaHHbIX.
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