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Purpose: The aim of this present study is to investigate the prevalence of alcohol and substance abuse
(ASA) and its relationship with other risky driving behaviors among motorcycle drivers.
Methods: This is a cross sectional study which is performed at Shiraz city of Iran. Data from motorcycle
drivers were collected using a standard questionnaire in eight major streets at different times of the day.
The data includes consumption of alcohol and other substances two hours before driving and some of the
risky behaviors during driving.
Results: A total of 414 drivers with a mean ± SD age of (27.0 ± 9.3) years participated in the study. Alcohol
or substance consumptions two hours before driving was significantly associated with risky driving
behaviors such as using mobile phone during driving, poor maneuvering, and driving over the speed
limit (both p < 0.001). It was also associated with carelessness about safety such as driving with technical
defects (p < 0.001) and not wearing a crash helmet (p ¼ 0.008).
Conclusion: Screening for alcohol and substance consumption among motorcycle drivers is an efficient
way to identify drivers that are at a greater risk for road traffic accidents.
© 2016 Production and hosting by Elsevier B.V. on behalf of Daping Hospital and the Research Institute of
Surgery of the Third Military Medical University. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

A road traffic accident (RTA) is a serious public health problem
in the world. It is estimated that 1.24 million human lives are lost
annually worldwide, and it is projected to increase up to 65% over
the next 20 years. It is predicted that road traffic accidents will rise
enough to become among the five leading causes of mortality by
2030.1 Iran is among the countries with the highest rate of RTA
causing high mortality and morbidity.2 During the past two past
decades the health burden of traffic accidents in Iran increased by
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sixty percent.3 According to World Health Organization (WHO)
reports on traffic accidents in 2009, the RTA death rate per one
hundred thousand people was 31.1 in Iran, while the average was
18.8 in the rest of world.4

Although the number of motorcycle drivers is less than car
drivers in Iran, a major part of mortality and morbidity belongs to
motorcycle drivers especially in rural areas.5,6 Motorcycle accidents
are the most common cause of injuries, accounting for 49.1% of all
trauma cases each year worldwide. The risk of morbidity and
mortality is approximately ten times more than users of four-
wheeled vehicles. Thus WHO has classified motorcyclists as a
group with a high risk of injuries.7

Different risk factors for incidence of RTA have been identified.
Twomain factors that increase the risk of RTA in drivers are alcohol
and substance abuse (ASA).8 A large proportion of road traffic
crashes are related to driving under the influence (DUI) of alcohol
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or drugs.9 The risk of accidents can increase with ASA by impairing
the driver's awareness and problem solving skills. Furthermore,
drivers who are under the influence of substances or alcohol do not
consider the consequences of their behaviors and actions on others.
These can increase the risk of being involved in or causing an ac-
cident.10,11 Statistics demonstrated that this matter is more
remarkable among fatally injured victims of RTA.12 Also some
studies indicated that ASA among fatally injured motorcyclists is
significantly associated with risky driver behavior such as not
wearing amotorcycle helmet.13 It seems that a large portion of RTAs
would be preventable if more efficient limitations against driving
after intake of substances or alcohol could be applied. The perma-
nentmonitoring of all drivers for this risk factor is not cost-effective
and also not applicable in some settings. Thus there is a need to
identify high risk drives for ASA in order to design a more effective
monitoring system.14

Most studies have investigated the prevalence of ASA in drivers
who experienced RTA15e17 and in the general population of
drivers18,19; no study focused on this issue among motorcyclists in
Iran. Some former studies on motorcycle drivers suggested further
research in order to determine the best predictors of motorcyclists'
risky behaviors.20 The aim of the present study is to investigate the
prevalence of ASA among motorcycle drivers and its associated RTA
factors in Fars province of Iran.
Materials and methods

This cross-sectional study was conducted in Shiraz, capital of
Fars province, Iran. Shiraz is the fifth largest city of Iran and located
in southwest of the country with a population of about 1,700,000
people in 2011 according to the Statistical Center of Iran.

A total of 414 motorcyclists participated in this study. All
motorcycle drivers were selected randomly based on their presence
in a particular area of the city at specific times. The goals of study
were explained to the drivers who were asked to fill out the
questionnaire after giving their written informed consent in the
space provided in the questionnaire.

Data from motorcycle drivers were collected using a standard
questionnaire in eight major streets at different times of the day.
The questionnaire was designed by university faculty members,
experts from the traffic and transportation organization and the
traffic police.
Table 1
Prevalence of substance abuse among motorcycle drivers (n ¼ 414).

Cigarette smoking  260 
Hookah 252 
Alcohol 264 
At least one narcotic used 224 

Opium 385 
Heroin 413 
Cannabis 399 
Crystal methamphetamine 410 
Hypnotic and sedative 
drugs

404 

Tramadol 403 
Other 407 

Narcotics 

Substance
Neve
The first part of the questionnaire contained baseline charac-
teristics including age, marital status, living location (city or rural
areas), education level, income level, having driving license and
type of motor. Also this part included information about wearing a
crash helmet in the past three months, reasons for riding a
motorcycle, RTA in the past year, driving motorcycle with a tech-
nical defect, strange maneuvering, using a mobile phone while
driving and speeding over the limit. In the second part of the
questionnaire, motorcycle drivers were asked for substance usage
(cigarettes, alcohol, opium, heroin, water pipe, cannabis, Lysergic
acid diethylamide (LSD), crystal meth, and hypnotic drugs). Also the
frequency of substance usage was recorded and categorized as
occasional (less than one times consumption per week for narcotics
and alcohol) and continual (more than one times consumption per
week for narcotics and alcohol) use. Moreover, the drivers' use of
narcotics or alcohol was less than two hours before driving.

Statistical analysis

Statistical Package for the Social Sciences Version 15.0 (SPSS Inc.,
Chicago, IL, USA) was used to analyze the data. Frequency (%) and
mean ± standard deviation were used as descriptive indices. Chi-
square test, odds ratio (OR) and corresponding confidence inter-
val (95% CI) were used to assess the relationships between inde-
pendent variables and consumption of narcotics and alcohol less
than two hours before driving as dependent variable. p-values less
than 0.05 are considered statistically significant.

Results

A total of 414 motorcyclists participated in the study. All par-
ticipants were males, 16e64 years of age with mean age of
(27.0 ± 9.3) years. The prevalence of drivers who used alcohol,
opium, and cannabis was 150 (36.2%), 29 (7.0%) and 15 (3.6%)
respectively (Table 1).

The prevalence of narcotics and alcohol usage less than two
hours before driving was 64 (15.5%). A crash helmet was worn by
137 (33.1%) motorcycle drivers always or most of the time. Only 129
(31.2%) drivers had a valid driver license with 33 (8.0%) of the
drivers being under 18 years of age, the minimum legal age for
getting a drivers license in Iran.

Table 2 shows the association of baseline driving-related vari-
ables with consumption of narcotics and alcohol less than two
(62.8) 3 (0.7) 152 (36.7)
(60.8) 8 (1.9) 155 (37.4)
(63.8) 66 (15.9) 84 (20.3)
(54.1) 85 (20.5) 105 (25.4)
(93.0) 4 (1.0) 25 (6)
(99.8) 0 (0.0) 1 (0.2)
(96.4) 5 (1.2) 10 (2.4)
(99.0) 0 (0.0) 4 (1.0)
(97.6) 8 (1.9) 5 (0.5)

(97.3) 7 (1.7) 4 (1.0)
(98.3) 0 (0.0) 7 (1.7)

Consumption
r(n, %) Occasional(n,%) Continual(n,%)



Table 2
Association of demographic and driving-related variables with consumption of narcotics and alcohol less than two hours before driving among motorcyclist.

Variables Narcotics or alcohol
consumption less than two hours
before driving

p-value OR (%95 CI)

No(n,%) Yes(n, %)

Age (years) <1 28 (48.8) 5 (15.2) 0.789 0.71 (0.19e2.64)
18e24 139 (82.7) 29 (17.3) 0.83 (0.31e2.22)
25e34 129 (87.2) 19 (12.8) 0.59 (0.21e1.63)
35e44 30 (85.7) 5 (14.3) 0.67 (0.18e2.45)
>45 24 (80.0) 6 (20.0) 1

Marital status Single 205 (83.3) 41 (16.7) 0.411 1.26 (0.72e2.19)
Married 145 (86.3) 23 (13.7) 1

Education Under diploma 167 (81.9) 37 (18.1) 0.320 1.38 (0.63e3.03)
High school diploma 127 (87.6) 18 (12.4) 0.88 (0.37e2.08)
University 56 (86.2) 9 (13.8) 1

Living location Shiraz 322 (85.2) 56 (14.8) 0.240 1
Other 28 (77.8) 8 (22.2) 0.61 (0.26e1.40)

Salary (�10,000 Rls) �500 255 (84.7) 46 (15.3) 0.871 0.95 (0.53e1.72)
>500 95 (84.1) 18 (15.9) 1

Usage times (per week) �3 120 (91.6) 11 (8.4) 0.007 1
>3 230 (81.3) 53 (18.7) 1.90 (1.30e2.78)

Type of motor <125 cc 329 (85.2) 57 (14.8) 0.148 1
>125 cc 21 (75.0) 7 (25.0) 1.92 (0.78e4.73)

Using mobile phone during driving No 196 (92.5) 16 (7.5) <0.001 1
Yes 154 (76.2) 48 (23.8) 3.82 (2.09e6.98)

Maneuvering while driving No 303 (89.1) 37 (10.9) <0.001 1
Yes 47 (63.5) 27 (36.5) 4.70 (2.62e8.43)

Speeding over the limit No 190 (91.8) 17 (8.2) <0.001 1
Yes 160 (77.3) 47 (22.7) 3.28 (1.81e5.94)

Usage reason Non-recreational 306 (86.7) 47 (13.3) 0.004 1
Recreational 44 (72.1) 17 (27.9) 2.51 (1.33e4.76)

Valid driver license No 232 (81.4) 53 (18.6) 0.008 2.45 (1.23e4.87)
Yes 118 (91.5) 11 (8.5) 1

RTA in past year No 218 (88.3) 29 (11.7) 0.011 1
Yes 132 (79.0) 35 (21.0) 1.99 (1.16e3.41)

Driving with technical defect No 212 (90.2) 23 (9.8) <0.001 1
Yes 138 (77.1) 41 (22.9) 2.74 (1.57e4.76)

Wearing safety helmet No 225 (81.2) 52 (18.8) 0.008 2.41 (1.24e4.68)
Yes 125 (91.2) 12 (8.8) 1

Abbreviations in alphabetic order: OR ¼ odds ratio; Rls ¼ Iranian Rials; RTA ¼ road traffic accident.
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hours before driving. The results indicated that drivers who used a
motorcycle more than 3 times per week (OR ¼ 1.90, 95%
CI:1.30e2.78) had a greater rate of narcotics and alcohol con-
sumption less than two hours before driving than those who use it
less than or equal to 3 times per week. Using amobile phone during
driving (OR ¼ 3.82, 95% CI: 2.09e6.98), maneuvering while driving
(OR ¼ 4.70, 95% CI: 2.62e8.43), speeding over the limit (OR ¼ 3.28,
95% CI: 1.81e5.94), not holding a valid driver license (OR ¼ 2.45,
95% CI:1.23e4.87), RTA in past year (OR ¼ 1.99, 95% CI:1.16e3.41),
driving with technical defect (OR ¼ 2.74, 95% CI: 1.57e4.76), using
the motorcycle for recreation (OR ¼ 2.51, 95% CI: 1.33e4.76), and
not wearing a crash helmet (OR ¼ 2.41, 95% CI: 1.24e4.68) was
associated with a higher likelihood that the driver would consume
narcotics and alcohol less than two hours before driving (Table 2).

Alcohol consumption in younger drivers was significantly more
than other drivers. Motorcycle drivers who were 25 years old had
almost 7 times more alcohol consumption than drivers who were
45 years or older (p ¼ 0.001). Also drivers who were not married
were more likely to consume alcohol than married (p ¼ 0.001).
Using a mobile phone during driving, maneuvering while driving,
speeding over the limit, not holding a valid driver license, driving
with a technical defect, recreational motorcycle use, and not using a
crash helmet were associated with a higher likelihood of alcohol
consumption by the driver (Table 3). Table 4 shows the association
of demographic and driving-related variables with consumption of
narcotics among motorcyclists.

Pleasure of substance usage was the most important reason for
using narcotics and alcohol consumption less than two hours
before driving in 35 (8.5%) motorcycle drivers. Additional reasons
for using narcotics and alcohol less than two hours before driving
included boosting emotional effects of drug abuse by motorcycle
driving (n¼ 32, 7.7%), habitual usage due to addiction (n¼ 15, 3.6%),
perception of further skill and more self-confidence (n ¼ 9, 2.2%)
and other reasons (n ¼ 7, 1.5%).

Discussion

The aim of present study is to investigate the prevalence of ASA
among motorcycle drivers and its relationship with other risky
driving behaviors. The results indicate that the prevalence of ASA is
high among motorcycle drivers and it is associated with other risky
behaviors.

Previous studies indicated that approximately one quarter of
mortalities from traffic accidents in Fars province (24.4%)7 and Iran
(23%)21 were involved in motorcycle drivers. This high rate of
mortality has a great burden on society because a majority of the
victims are young, between 15 and 35 years old.7 In addition to the
high rate of mortality, the morbidity of motorcycle drivers from
traffic accidents are considerably higher when compared to car
drivers.5 This is because not only the safety of the motorcycles are
lower than cars, but also many motorcycle drivers do not wear
crash helmets7,22 despite the fact that the risk of fatality from a
crash is increased among motorcycle drivers who do not wear a
crash helmet.23

Different factors are associated with wearing a crash helmet by
motorcycle drivers.24 Drugs and alcohol consumption have an



Table 3
Association of demographic and driving related variables with consumption of alcohol among motorcyclist.

Variables Alcohol consumption p-value OR (95% CI)

No(n,%) Yes(n,%)

Age (year) <18 18 (54.5) 15 (45.5) 0.001 7.50 (1.90e29.7)
18e24 94 (56.0) 74 (44.0) 7.08 (2.07e24.27)
25e34 98 (66.2) 50 (33.8) 4.59 (1.33e15.88)
35e44 27 (77.1) 8 (22.9) 2.67 (0.64e11.14)
>45 27 (90.0) 3 (10.0) 1

Marital status Single 141 (57.3) 105 (42.7) 0.001 2.03 (1.33e3.11)
Married 123 (73.2) 45 (26.8) 1

Education Under diploma 126 (61.8) 78 (38.2) 0.044 0.77 (0.44e1.35)
High school diploma 102 (70.3) 43 (29.7) 0.52 (0.59e0.96)
University 36 (55.4) 29 (44.6) 1

Living location Shiraz 239 (63.2) 139 (36.8) 0.458 1.32 (0.63e2.77)
Other 25 (69.4) 11 (30.6) 1

Salary (�10,000 Rls) �500 193 (64.1) 108 (35.9) 0.808 1
>500 71 (62.8) 42 (37.2) 1.05 (0.68e1.67)

Usage times (per week) �3 89 (67.9) 42 (32.1) 0.230 1
>3 175 (61.8) 108 (38.2) 1.32 (0.85e2.04)

Type of motor <125 cc 244 (63.2) 142 (36.8) 0.382 1
>125 cc 20 (71.4) 8 (28.6) 1.45 (0.63e3.45)

Using mobile phone during driving No 161 (74.9) 51 (24.1) <0.001 1
Yes 103 (51.0) 99 (49.0) 3.03 (2.00e4.61)

Maneuvering while driving No 229 (67.4) 111 (32.6) 0.001 1
Yes 35 (47.3) 39 (52.7) 2.30 (1.38e3.83)

Speeding over the limit No 156 (75.4) 51 (24.6) <0.001 1
Yes 108 (52.2) 99 (47.8) 2.80 (1.85e4.3)

Usage reason Non-recreational 233 (66.0) 120 (34.0) 0.024 1
Recreational 31 (50.8) 30 (49.2) 1.88 (1.09e3.25)

Valid driver license No 170 (59.6) 115 (40.4) 0.010 1.82 (1.15e2.86)
Yes 94 (72.9) 35 (27.1) 1

RTA in past year No 99 (59.3) 68 (40.7) 0.118 1
Yes 165 (66.8) 82 (33.2) 1.38 (0.92e2.08)

Driving with technical defect No 175 (74.5) 60 (25.5) <0.001 1
Yes 89 (49.7) 90 (50.3) 2.95 (1.95e4.64)

Wearing safety helmet No 160 (57.8) 117 (42.2) <0.001 2.30 (1.46e3.65)
Yes 104 (75.9) 33 (24.1) 1

Abbreviations in alphabetic order: OR ¼ odds ratio; Rls ¼ Iranian rials; RTA ¼ road traffic accident.
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inverse correlation with crash helmet-wearing.13 The WHO report
on alcohol consumption in 2014 reveals that the prevalence of
alcohol abuse disorders among the general population in Iran is
only 0.6%.25 However, this prevalence is much higher (36.2%)
among motorcycle drivers according to the result of our study.
Although there has been no prior study on drugs and alcohol
consumption among motorcycle drivers in Iran, previous in-
vestigations showed high rates of alcohol consumption (8.6%, 12%)
among injured and fatally injured drivers.15,26 In a study conducted
in Vietnam,27 44.9% of respondents reported drinking and driving.
Salako et al9 reported that 62.7% of commercial motorcyclists in
Nigeria take alcohol during work hours. In the United States, a
report by National Highway Transportation Safety Administration
(NHTSA) stated that approximately 40% of all traffic fatalities were
alcohol-related.28 Study of Wei-Shin et al conducted in Taiwan
revealed that death ratio amongmotorcycle drivers who consumed
alcohol (109.6) is significantly higher than drivers who did not
consume alcohol (42.9).29 Also ameta-analysis completed by Taylor
et al indicated that the odds ratio of fatal accidents increased by
1.74 for every 0.02% increase in blood alcohol concentration of
motorcyclists.30 Also many studies showed a significant relation-
ship between drug abuse and fatal traffic accidents especially
among motorcycle drivers.31,32

The estimated prevalence of substance abuse disorders in Iran
according to the WHO report in 2007 was 3.32% for men and 0.55%
for women.33 The prevalence of substance abuse for motorcycle
drivers was 16.4% in our study and from 8.9% to 25.0% in others
similar to ours.15,26,34,35 Thus, the prevalence of ASA is remarkably
higher in motorcycle drivers compared to the normal population.
This higher prevalence could be due to the lower than average
socio-economical class of motorcycle drivers.36,37 Motorcycle
driving is more popular among the lower class because of its lower
costs.38 Although we tried to choose our participants randomly,
most of the participants had not attained a high school diploma and
had a low income. More ASA among this group may be a way to
seek relief from the socio-economical stresses they encounter.39,40

Previous investigations have indicated ASA as a risk factor for
RTAs.8 Alcohol consumption and abusing drugs with sedative
properties put drivers at a higher risk of RTA by reducing their
alertness and reaction time. Also Amphetamines can increase the
self-confidence of the drivers and make them vulnerable to more
risky driving behaviors.10,11

According to the result, shown in Table 2, ASA has an associa-
tion with other risk factors of RTA. It is indicated that ASA less
than two hours before driving is significantly associated with
other risky driving behaviors such as driving over the speed limit
(OR ¼ 3.28), maneuvering (OR ¼ 4.70), and using mobile phone
during driving (OR ¼ 3.82). Also, ASA was associated with care-
lessness of the drivers about safety issues such as driving without
wearing a crash helmet (OR ¼ 2.41) or driving with a technical
defect in their vehicles (OR ¼ 2.74). Thus, ASA is not independent
from other risky driving behaviors. It seems that a remarkable
proportion of RTAs would be preventable if more efficient re-
strictions against driving after intake of substances or alcohol
could be applied. A comprehensive driving under the influence
(DUI) law could help many countries to reduce morbidities and
mortalities caused by impaired driving especially among the
motorcycle drivers.41



Table 4
Association of demographic and driving related variables with consumption of narcotics among motorcyclist.

Variables Narcotics consumption p-value OR (95% CI)

No(n,%) Yes(n,%)

Age (year) <18 29 (87.9) 4 (12.1) 0.716 0.45 (0.12e1.74)
18e24 143 (85.1) 25 (14.9) 0.57 (0.22e1.48)
25e34 121 (81.8) 27 (18.2) 0.73 (0.29e1.88)
35e44 29 (82.9) 6 (17.1) 0.68 (0.20e2.3)
>45 23 (76.7) 7 (23.3) 1

Marital status Single 211 (85.8) 35 (14.2) 0.107 0.65 (0.39e1.10)
Married 134 (79.8) 34 (20.2) 1

Education Under diploma 162 (79.4) 42 (20.6) 0.04 2.15 (0.91e5.05)
High school diploma 125 (86.2) 20 (13.8) 1.33 (0.53e3.31)
University 58 (89.2) 7 (10.8) 1

Living location Shiraz 316 (83.6) 62 (16.4) 0.640 0.81 (0.34e1.94)
Other 29 (80.6) 7 (19.4) 1

Salary (�10,000 Rls) �500 248 (82.4) 53 (17.6) 0.403 1.30 (0.70e2.38)
>500 97 (85.8) 16 (14.2) 1

Usage times (per week) �3 111 (84.7) 20 (15.3) 0.603 1.16 (0.66e2.05)
>3 234 (82.7) 49 (17.3) 1

Type of motor <125 cc 325 (84.2) 61 (15.8) 0.080 1
>125 cc 20 (71.4) 8 (28.6) 2.13 (0.90e5.06)

Using mobile phone during driving No 181 (85.4) 31 (14.6) 0.254 1
Yes 164 (81.2) 38 (18.8) 1.35 (0.8e2.30)

Maneuvering while driving No 291 (85.6) 49 (14.4) 0.009 1
Yes 54 (73.0) 20 (27.0) 2.20 (1.21e3.99)

Speeding over the limit No 178 (86.0) 29 (14.0) 0.148 1
Yes 167 (80.7) 40 (19.3) 1.47 (0.87e2.48)

Usage reason Non-recreational 296 (83.9) 57 (16.1) 0.464 1
Recreational 49 (80.3) 12 (19.7) 1.27 (1.64e2.54)

Valid driver license No 239 (83.9) 46 (16.1) 0.669 1.28 (0.65e1.95)
Yes 106 (82.2) 23 (17.8) 1

RTA in past year No 130 (77.8) 37 (22.2) 0.015 1
Yes 215 (87.0) 32 (13.0) 1.91 (1.14e3.22)

Driving with technical defect No 206 (87.7) 29 (12.3) 0.008 1
Yes 139 (77.7) 40 (22.3) 2.04 (1.21e3.45)

Wearing safety helmet No 223 (80.5) 54 (19.5) 0.024 1.97 (1.07e3.64)
Yes 122 (89.1) 15 (10.9) 1

Abbreviations in alphabetic order: OR ¼ odds ratio; Rls ¼ Iranian rials; RTA ¼ road traffic accident.
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Alcohol usage has a considerable prevalence among the
motorcycle drivers in the Fars population. Alcohol usage among
motorcycle drivers is associated with many factors.26 This study
shows that drivers in the lower age groups, drivers who were sin-
gle, drivers who had education at university, drivers who used their
mobile phones during driving, drivers who were maneuvering
during the driving, drivers who were speeding over the limit,
drivers who had a driving license, drivers who were driving with
motorcycle technical defects, drivers whowere not wearing a crash
helmet, and those who did not have a driving license had the
greatest risk of alcohol usage before driving.

Although many of the aforementioned risk factors of alcohol
usage among motorcyclists are proven by other studies,42e44 but
increased risk of alcohol usage among the drivers with education at
university level is a noteworthy matter that should be researched
more and supported by other studies.

Prevalence of narcotics abuse beforemotorcycle driving was less
than cigarettes, hookah, and alcohol usage among Fars motorcy-
clists. Nevertheless, given the damaging psychological effects of
narcotics and increased risk of accidents after narcotics usage,13

determining risk factors of narcotics abuse among motorcycle
drivers is an important stage for implementing preventive strate-
gies. This study indicated that narcotics usage among motorcyclists
of Fars province is associated with lower education level, maneu-
veringwhile driving, driving withmotorcycle technical defects, and
not using a crash helmet.

It seems that alcohol and narcotics usage among motorcycle
drivers in Fars province of Iran is directly associated with socio-
cultural determinants. Promoting a culture of driving in the context
of educational programs and social marketing initiatives could be
helpful for the Iranian population.13

A simple oral fluid can be used for detecting both drug and
alcohol consumption. Studies have reported a successful experi-
ence of screening drivers by analysis of their saliva which is easy
and non-invasive45,46 although costs and benefits of any predictive
program should be taken into the consideration.47

The goal of this study was explained to the participants and they
were assured that their information would remain confidential.
However, the prevalence of ASA could be underestimated because
of social stigmatization and legal restrictions. Furthermore, in spite
of similar results in studies from different countries, the results
could vary in other settings due to socio-cultural differences.

In conclusion, it seems that ASA as a risk factor for RTAs has
overlap and association with other risky driving behaviors among
motorcycle drivers. Thus, it is suggested to screen motorcycle
drivers for substance and alcohol abuse in order to identify
motorcycle drivers at a higher risk of RTA more efficiently while
taking the cost-effectiveness of any ASA assessment program into
consideration.

Acknowledgement

This project was supported financially by Health Policy Research
Center of Shiraz University of Medical Sciences (94-01-62-10076).

References

1. Toroyan T. Global status report on road safety. Inj Prev. 2009;15:286.

http://refhub.elsevier.com/S1008-1275(15)00182-0/sref1


S.T. Heydari et al. / Chinese Journal of Traumatology 19 (2016) 79e8484
2. Bahadorimonfared A, Soori H, Mehrabi Y, et al. Trends of fatal road traffic in-
juries in Iran (2004e2011). PloS One. 2013;8:e65198.

3. Heydari ST, Sarikhani Y, Lankarani KB, et al. Burden of transportation injuries
among children and adolescents of Fars province: analysis of Iran's 20-year
trends. Epidemiol Health. 2014;36:e2014032.

4. Heydari ST, Hoseinzadeh A, Sarikhani Y, et al. Time analysis of fatal traffic ac-
cidents in Fars Province of Iran. Chin J Traumatol. 2013;16:84e88.

5. Heydari ST, Maharlouei N, Foroutan A, et al. Fatal motorcycle accidents in Fars
Province, Iran: a community-based survey. Chin J Traumatol. 2012;15:222e227.

6. Lankarani KB, Sarikhani Y, Heydari ST, et al. Traffic accidents in Iran, a decade of
progress but still challenges ahead. Med J Islam Repub Iran. 2014;28:96.

7. Heydari ST, Hoseinzadeh A, Ghaffarpasand F, et al. Epidemiological character-
istics of fatal traffic accidents in Fars province, Iran: a community-based survey.
Public Health. 2013;127:704e709.

8. Lin MR, Kraus JF. A review of risk factors and patterns of motorcycle injuries.
Accid Anal Prev. 2009;41:710e722.

9. Gjerde H, Sousa TR, De Boni R, et al. A comparison of alcohol and drug use by
random motor vehicle drivers in Brazil and Norway. Int J Drug Policy. 2014;25:
393e400.

10. de Carvalho Ponce J, Mu~noz DR, Andreuccetti G, et al. Alcohol-related traffic
accidents with fatal outcomes in the city of Sao Paulo. Accid Anal Prev. 2011;43:
782e787.

11. Quinlan KP, Brewer RD, Siegel P, et al. Alcohol-impaired driving among US
adults, 1993e2002. Am J Prev Med. 2005;28:346e350.

12. Derakhshanfar H, Kalantari Meibodi M, Kariman H, et al. Substance abuse
among drivers of motor vehicle collisions. Trauma Mon. 2012;17:236e238.

13. Rossheim ME, Wilson F, Suzuki S, et al. Associations between drug use and
motorcycle helmet use in fatal crashes. Traffic Inj Prev. 2014;15:678e684.

14. Cook PJ, Moore MJ. The economics of alcohol abuse and alcohol-control pol-
icies. Health Aff. 2002;21:120e133.

15. Bogstrand ST, Normann PT, Rossow I, et al. Prevalence of alcohol and other
substances of abuse among injured patients in a Norwegian emergency
department. Drug Alcohol Depend. 2011;117:132e138.

16. Brady JE, Li G. Prevalence of alcohol and other drugs in fatally injured drivers.
Addiction. 2013;108:104e114.

17. Bogstrand ST, Gjerde H, Normann PT, et al. Alcohol, psychoactive substances
and non-fatal road traffic accidentsea case-control study. BMC Public Health.
2012;12:734.

18. G�omez-Taleg�on T, Fierro I, Gonz�alez-Luque JC, et al. Prevalence of psychoactive
substances, alcohol, illicit drugs, and medicines, in Spanish drivers: a roadside
study. Forensic Sci Int. 2012;223:106e113.

19. Shakibi MR. Prevalence of opium addiction in Iranian drivers 2001e2003. J Med
Sci. 2004;4:210e213.

20. Reeder AI, Chalmers DJ, Langley JD. The risky and protective motorcycling
opinions and behaviours of young on-road motorcyclists in New Zealand. Soc
Sci Med. 1996;42:1297e1311.

21. World Health Organization Reports on Road Safety of Iran (Islamic Republic). Violence
and Injury Prevention Cluster; 2013. Available from: http://www.who.int/violence_
injury_prevention/road_safety_status/2013/country_profiles/iran.pdf.

22. Bachani AM, Branching C, Ear C, et al. Trends in prevalence, knowledge, atti-
tudes, and practices of helmet use in Cambodia: results from a two year study.
Injury. 2013;44:s31es37.

23. Jones S, Gurupackiam S, Walsh J. Factors influencing the severity of crashes
caused by motorcyclists: analysis of data from Alabama. J Transp Eng.
2013;139:949e956.

24. Ledesma RD, Lopez SS, Tosi J, et al. Motorcycle helmet use in Mar del Plata,
Argentina: prevalence and associated factors. Int J Inj Contr Saf promot.
2015;22:172e176.

25. World Health Organization (WHO). Alcohol Consumption: Levels and Patterns.
Geneva: WHO; 2014.

26. Longo MC, Hunter CE, Lokan RJ, et al. The prevalence of alcohol, cannabinoids,
benzodiazepines and stimulants amongst injured drivers and their role in
driver culpability: Part I: the prevalence of drug use in drivers, and charac-
teristics of the drug-positive group. Accid Anal Prev. 2000;32:613e622.

27. Tran NT, Bachani AM, Pham VC, et al. Drinking and driving in Vietnam: public
knowledge, attitudes, and practices. Traffic Inj Prev. 2012;13:37e43.

28. Hingson R, Winter M. Epidemiology and consequences of drinking and driving.
Alcohol Res Health. 2003;27:63e78.

29. Huang WS, Lai CH. Survival risk factors for fatal injured car and motorcycle
drivers in single alcohol-related and alcohol-unrelated vehicle crashes. J Saf
Res. 2011;42:93e99.

30. Taylor B, Rehm J. The relationship between alcohol consumption and fatal
motor vehicle injury: high risk at low alcohol levels. Alcohol Clin Exp Res.
2012;36:1827e1834.

31. Mørland J, Steentoft A, Simonsen KW, et al. Drugs related to motor vehicle
crashes in northern European countries: a study of fatally injured drivers. Accid
Anal Prev. 2011;43:1920e1926.

32. Gjerde H, Normann PT, Christophersen AS, et al. Alcohol, psychoactive drugs
and fatal road traffic accidents in Norway: a caseecontrol study. Accid Anal
Prev. 2011;43:1197e1203.

33. World Health Organization (WHO). Atlas of Substance Use Disorders, Resources
for the Prevention and Treatment of Substance Use Disorders (SUD), Country
Profile: Iran (Islamic Republic). Geneva: WHO; 2010.

34. Meysamie A, Sedaghat M, Mahmoodi M, et al. Opium use in a rural area of the
Islamic Republic of Iran. East Mediterr Health J. 2009;15:425e431.

35. Assari S, Dojhani Lankarani M, Deiman M, et al. Drug use among Iranian drivers
involved in fatal car accidents. Front Psychiatry. 2014;5:69.

36. Zambon F, Hasselberg M. Socioeconomic differences and motorcycle injuries:
age at risk and injury severity among young drivers: a Swedish nationwide
cohort study. Accid Anal Prev. 2006;38:1183e1189.

37. Hasselberg M, Laflamme L, Weitoft GR. Socioeconomic differences in road
traffic injuries during childhood and youth: a closer look at different kinds of
road user. J Epidemiol Community Health. 2001;55:858e862.

38. Pongthanaisawan J, Sorapipatana C. Relationship between level of economic
development and motorcycle and car ownerships and their impacts on fuel
consumption and greenhouse gas emission in Thailand. Renew Sustain Energy
Rev. 2010;14:2966e2975.

39. Mohanty S, Tripathy R, Palo SK, et al. Socioeconomic, demographic study on
substance abuse among students of professional college in a southern town,
Berhampur of Odisha state (India). J Forensic Leg Med. 2013;20:1057e1062.

40. Cook BL, Alegría M. Racial-ethnic disparities in substance abuse treatment: the
role of criminal history and socioeconomic status. Psychiatr Serv. 2011;62:
1273e1281.

41. Organization WHO. WHO Global Status Report on Road Safety 2013: Supporting a
Decade of Action. Gnneva: World Health Organization; 2013.

42. Nguyen HV, Vu TT, Pham HN. Factors associated with drug use among male
motorbike taxi drivers in urban Vietnam. Subst Use Misuse. 2014;49:
1287e1295.

43. Maistros A, Schneider 4th WH, Savolainen PT. A comparison of contributing
factors between alcohol related single vehicle motorcycle and car crashes. J Saf
Res. 2014;49:129e135.

44. Schmitz AR, Goldim JR, Guimaraes LS, et al. Factors associated with recurrence
of alcohol-related traffic violations in southern Brazil. Rev Bras Psiquiatr.
2014;36:199e205.

45. Toennes SW, Steinmeyer S, Maurer HJ, et al. Screening for drugs of abuse in oral
fluiddcorrelation of analysis results with serum in forensic cases. J Anal Toxicol.
2005;29:22e27.

46. Verstraete AG. Oral fluid testing for driving under the influence of drugs:
history, recent progress and remaining challenges. Forensic Sci Int. 2005;150:
143e150.

47. Elvik R, Sogge CV, Lager L, et al. Assessing the efficiency of priorities for traffic
law enforcement in Norway. Acci Anal Prev. 2012;47:146e152.

http://refhub.elsevier.com/S1008-1275(15)00182-0/sref2
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref2
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref2
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref3
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref3
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref3
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref4
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref4
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref4
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref5
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref5
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref5
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref6
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref6
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref7
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref7
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref7
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref7
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref8
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref8
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref8
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref9
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref9
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref9
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref9
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref10
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref10
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref10
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref10
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref10
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref11
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref11
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref11
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref11
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref12
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref12
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref12
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref13
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref13
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref13
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref14
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref14
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref14
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref15
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref15
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref15
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref15
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref16
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref16
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref16
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref17
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref17
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref17
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref17
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref18
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref18
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref18
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref18
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref18
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref18
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref18
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref19
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref19
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref19
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref19
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref20
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref20
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref20
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref20
http://www.who.int/violence_injury_prevention/road_safety_status/2013/country_profiles/iran.pdf
http://www.who.int/violence_injury_prevention/road_safety_status/2013/country_profiles/iran.pdf
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref22
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref22
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref22
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref22
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref23
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref23
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref23
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref23
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref24
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref24
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref24
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref24
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref25
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref25
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref26
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref26
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref26
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref26
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref26
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref27
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref27
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref27
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref28
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref28
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref28
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref29
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref29
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref29
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref29
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref30
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref30
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref30
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref30
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref31
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref31
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref31
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref31
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref31
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref32
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref32
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref32
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref32
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref32
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref33
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref33
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref33
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref34
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref34
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref34
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref35
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref35
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref36
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref36
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref36
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref36
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref37
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref37
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref37
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref37
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref38
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref38
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref38
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref38
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref38
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref39
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref39
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref39
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref39
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref40
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref40
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref40
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref40
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref41
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref41
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref42
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref42
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref42
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref42
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref43
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref43
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref43
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref43
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref44
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref44
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref44
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref44
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref45
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref45
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref45
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref45
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref45
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref46
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref46
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref46
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref46
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref47
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref47
http://refhub.elsevier.com/S1008-1275(15)00182-0/sref47

	Prevalence and risk factors of alcohol and substance abuse among motorcycle drivers in Fars province, Iran
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Acknowledgement
	References


