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ABSTRACT

ARTICLE HISTORY

Objective: Worldwide, trauma is a major health problem, and road traffic accidents (RTAs) are the
primary cause of death among young men in Saudi Arabia. The aim of our study was to estimate
the extent of driving under the influence of an abused substance in Saudi Arabia and to explore
the associated factors.
Methods: This is a cross-sectional survey conducted between May and September 2016 at AlAmal Hospital in Jeddah, Saudi Arabia, a referral center for addiction. We included all patients
who were admitted for additional education and rehabilitation and had no psychotic symptoms.
We used a standardized and pretested questionnaire to collect data regarding sociodemographic
and socioeconomic characteristics, history of and current substance abuse, driving under the influence of an abused substance, injuries, imprisonment, and fatalities under the influence of an
abused substance. Whenever possible, we compared self-reported data with medical records and
resolved any conflict by discussion with the patient.
Results: A total of 101 out of 112 invited patients participated in our study (90.2%). The mean
age of the participants was 33.28 years (SD ¼ 9.46 years). Of the total, 93.1% (n ¼ 94) drove under
the influence of an abused substance. Amphetamines and alcohol were the first substance abused
(56.4% [n ¼ 57] and 25.7% [n ¼ 26] of patients, respectively). As currently abused substances,
amphetamines and cannabis were reported in 38.6% (n ¼ 39) and 24.8% (n ¼ 25) of participants,
respectively. The mean age at the time of the first substance abuse was 18.76 years (SD ¼ 4.99
years). In the univariate regression (odds ratio [OR] ¼ 0.86; 95% confidence interval [CI], 0.75–0.99;
P ¼ .046) but not the multivariate regression (OR ¼0.87; 95% CI, 0.75–1.00; P ¼ .056), a younger
age at the time of the first substance abuse was associated with a higher probability of driving
under the influence of an abused substance.
Conclusions: Our study showed that among individuals hospitalized due to substance abuse
problems, driving under the influence of drugs and alcohol was common. Preventive measures to
reduce driving under the influence should be introduced in addition to specialized hospitals.
Further research is required to investigate the factors associated with driving under the influence
of abused substances in Saudi Arabia.
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Introduction
Globally, trauma is the ninth most common cause of disability-adjusted life years for all age and gender groups (World
Health Organization [WHO] 2013). Approximately 50 million people were injured and 1.3 million died prematurely
due to road traffic accidents (RTAs) worldwide (WHO 2009,
2010, 2013). Moreover, if no preventive measures are taken,
RTAs will be the seventh leading cause of death in 2030
(WHO 2010).
The fatality rate of RTAs in Saudi Arabia is estimated to
be 4.7%, which is higher than the rate of 1.7% in the UK, the
United States, and Australia (Ansari et al. 2000).
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The incidence rate of fatal RTAs in Saudi Arabia is 24 per
100,000 individuals, which is higher than that in developed
countries and exhibits an increasing trend (Mansuri et al.
2015). According to the WHO (2015), Saudi Arabia has the
highest road traffic mortality rate among high-income nations
and RTAs are the primary cause of death among young adult
men. The Saudi Ministry of Health reported that more than
20% of their bed occupancy was dedicated to trauma victims
and more than 81% of in-hospital deaths were due to RTAs
(Ansari et al. 2000). Moreover, 20 deaths per day were caused
by RTAs, most of which affect young and economically active
adults (Ansari et al. 2000; Mansuri et al. 2015). In other
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developed countries, the gross loss due to trauma is less than
2% of the national income, whereas this figure is more than 9%
in Saudi Arabia (Al Turki 2014; WHO 2015).
According to the WHO, RTAs have 5 main pillars that are
related to the road system, driver behavior, and the vehicles
(Peden et al. 2004; WHO 2013). Factors related to driver
behavior include speeding, nonuse of safety belts, and alcohol
abuse. An analysis of 12,743 patients who were admitted
between 1986 and 2006 to a specialized addiction hospital in
the eastern region of Saudi Arabia found that the majority
were young, single, and had attained low education.
Approximately one third of the patients used cannabis, heroin, and amphetamines, and more than one quarter abused
alcohol (AbuMadini 2008). An Australian study that included
573 patients with a substance abuse problem found that
approximately half of nonalcohol drug users and two fifths of
alcohol users drove under the influence of an abused substance. Moreover, the more frequent the use of a substance,
the greater the perception of a low likelihood of having an
accident and being apprehended by police (Matthews et al.
2009). Furthermore, in an Australian study, younger age and
male sex were significantly associated with driving under the
influence of an abused substance (Matthews et al. 2009).
A systemic review showed that driver behaviors (e.g.,
speeding, wrong turns, and failing to comply with traffic
regulations) were the most common factors associated with
RTAs in Saudi Arabia. An investigation performed by the
Central Department of Statistics and Information between
1995 and 1996 claimed that though alcohol toxicity was
rarely found to be a factor in RTAs, data collection was in
its infancy (Ansari et al. 2000).
Nevertheless, the association between alcohol consumption and RTAs has been proven in many studies (Albery
et al. 2000; Drummer et al. 2003; Robertson and Drummer
1994). Hartman and Huestis (2013) showed that driving
under the influence of drugs was associated with impaired
concentration, reduced reaction time, increased lane weaving, and poor judgment during driving. In addition, the U.S.
National Survey on Drug Use and Health indicated that
driving under the influence of illegal drugs was common
(Substance Abuse and Mental Health Administration 2012).
Many types of substances consumed while driving were
associated with fatal and nonfatal RTAs; these include
amphetamines, cannabis, heroin, alcohol, benzodiazepines,
cocaine, and opiates, which are often used in combination
with alcohol. Alcohol has a wide range of effects on driving
ability and judgment and can have fatal consequences
(Berghaus et al. 1995; Borkenstein et al. 1974; Drummer
et al. 2004). A blood alcohol level of >0.05 g/dL is associated
with a 3 times greater risk of an RTA. Western countries
have applied strong measures against drunk drivers, which
results in greater control of RTAs in certain countries
(Peden et al. 2004; WHO 2010).
Unfortunately, the implication of psychoactive substances
in RTAs in developing countries does not garner substantial
attention; however, a systematic review showed that in
India, where RTAs and related mortalities were reported to

be the highest in the world, psychoactive substances were
implicated in up to 48% of trauma victims (Das et al. 2012).
The aim of this study was to examine the factors associated with driving under the influence of an abused substance in Saudi Arabia.

Methods
We followed the Strengthening the Reporting of
Observational studies in Epidemiology guidelines for reporting our study methods and results (Von Elm et al. 2014).
Study design
This study had a cross-sectional design.
Study setting and location
We conducted our study at Al-Amal Hospital in Jeddah.
Illicit drug abuse and consumption of alcohol are religious
sins and social taboos in the culture of Saudi Arabia, which
make it very sensitive to study. Therefore, Al-Amal Hospital,
which is a specialized center to which patients in the western region of Saudi Arabia with substance abuse problems
are referred, was chosen for this study. It is one of the largest specialized hospitals in the region with more than 200
beds. Two major types of care are provided: (1)
Detoxification and acute care, which are provided in ward
A, and (2) education and rehabilitation, which are provided
in wards B, C, and D. Jeddah is a coastal city on the Red
Sea with a population of approximately 3,431,000.
Study participants
We included all adult patients 18 years who were admitted
to Al-Amal Hospital between May and September 2016 for
education and rehabilitation and who had no psychotic
symptoms. We excluded patients who were admitted to
ward A at the hospital for detoxification and acute care. We
also excluded patients who had mental disorders or were
medically compromised. Women were not included in our
study, because they are not allowed to drive in Saudi Arabia.
Data sources and measurement
We used a standardized and pretested questionnaire to collect data. We applied the questionnaire in face-to-face interviews. Using a consecutive sample of the first 30 patients,
we tested the validity of our questionnaire using 3 questions,
namely, educational level, age at first substance abuse, and
current abused substance. Responses from our questionnaire
were compared to the information available in the patients’
medical records. The overall agreement rate was 81%. In
order to reduce interrater variability, 3 jointly trained physicians conducted the interviews following predefined standardized operating procedures. Any concerns or questions
during the interviews were resolved by discussion.
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Whenever possible, we compared the self-reported data with
the medical records and resolved conflicts by discussion
with the patient.

Study variables
We collected data on age, marital status, educational level,
occupational status, monthly income, first substance abused,
age at first substance abuse, driving under the influence of
an abused substance, attitude toward driving under the
influence of an abused substance, effect of driving under the
influence of an abused substance on increased aggressive
behavior toward drivers of other vehicles, use of a seat belt
when driving under the influence of an abused substance,
exceeding the allowed speed limit when driving under the
influence of an abused substance, imprisonment for violation of driving rules or RTAs, carrying weapons in the car,
and number and type of injuries and fatalities when driving
under the influence of an abused substance.

Study size
According to prior data (Matthews et al. 2009), we expected
a 40% prevalence of driving under the influence of an
abused substance. According to the formula to calculate the
sample size for nonstratified cross-sectional studies
(Kraemer and Blasey 2015), at least 92 patients is required
to estimate prevalence of driving under the influence of an
abused substance with a precision of 0.1. We included 101
patients in this study.

Statistical methods
To describe our study population, we used frequencies and
absolute numbers for categorical variables and mean, standard deviation, median, and interquartile range for continuous variables. We examined differences between those who
drove and those who did not drive under the influence of
an abused substance. Between-group differences in 2 categorical variables were assessed using chi-square or Fisher’s
exact test when the data were sparse. Between-group differences in continuous variables were examined using Student’s
t test for unpaired samples or one-way analysis of variance
when there were more than 2 groups. For all statistical tests,
a P value < .05 was defined as significant. In order to investigate factors associated with driving under the influence of
an abused substance, we used uni- and multivariate binary
logistic regression models. The dependent variable in the
regression models was driving under the influence of an
abused substance. The independent variables were all other
variables mentioned in the Study Variables subsection. We
included the variables in the regression model using a backward elimination procedure. We used the Statistical Package
for Social Sciences Ver. 21 for data analysis.
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Table 1. General characteristics of study participants (n ¼ 101).
Variable
Mean (SD)
Median (IQR)
Age in years
33.28 (9.46)
Age at first substance abuse (years)
18.76 (4.99)
Driving under the influence of
93.1 (94)
an abused substance, % (n)
Yes
No
Injured when driving under the
65.3 (66)
influence of an abused substance, % (n)
34.7 (35)
Yes
No
SD ¼ Standard deviation. IQR ¼ Inter-quartile range.

32 (13)
18 (5)
5.9 (6)

Risk of bias
In order to reduce selection bias, we included all adult
patients admitted to Al-Amal Hospital for education and
rehabilitation and who had no psychotic symptoms. We pretested the questionnaire and cross-validated its findings with
the medical records to minimize measurement bias.
Ethical considerations
The study protocol was reviewed and approved by the
Ethics Committee at Al-Amal Hospital and the Biomedical
Research Ethics Unit at King Abdulaziz University.
Participation was voluntary, data confidentiality was assured,
and informed consent was obtained from all participants.

Results
One hundred twelve patients fulfilled the inclusion criteria
and were invited to participate in the study; 101 patients
accepted and were interviewed, resulting in a response rate
of 90.2%. The mean and median ages of the participants
were 33.28 years (SD ¼ 9.46 years) and 32 years (interquartile
range ¼ 13 years), respectively. In addition, 51.5% (n ¼ 52)
were single, 21.8% (n ¼ 22) were divorced, and 26.7% (n ¼
27) were married. Furthermore, 87.1% (n ¼ 88) and 9.9% (n
¼ 10) had visited school and had a bachelor’s degree, respectively. The first abused substance was amphetamines, alcohol,
heroin, and cannabis in 56.4% (n ¼ 57), 25.7% (n ¼ 26),
14.9% (n ¼ 15), and 1.0% (n ¼ 1) of participants, respectively. The current abused substance was amphetamines, cannabis, heroin, and alcohol in 38.6% (n ¼ 39), 24.8% (n ¼ 25),
7.9% (n ¼ 8), and 6.9% (n ¼ 7) of the patients, respectively.
Furthermore, 21.8% (n ¼ 22) of the patients reported currently using more than one of the previously mentioned substances. The mean age at first substance abuse was 18.76 years
(SD ¼ 4.99 years). Moreover, 93.1% (n ¼ 94) of patients
admitted to driving under the influence of an abused substance,
43.6% (n ¼ 44) found this normal and acceptable, and 44.6%
(n ¼ 45) believed that it had no effect on aggressive behavior
toward drivers of other vehicles. RTAs, fistfights, stab wounds,
and gunshot wounds were the cause of injury in, respectively,
51.5% (n ¼ 34), 18.2% (n ¼ 12), 6.1% (n ¼ 4), and 3.0% (n
¼ 2) of those injured when driving under the influence of an
abused substance. In addition, 10.3% (n ¼ 6) of those injured
when driving under the influence of an abused substance
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Table 2. Characteristics of study participants stratified by driving under the influence of an abused substance.
Variable
Age (years), % (n)
18–30
'31–56
Age at first substance abuse
10–17
18–33
Use of seat belt when driving under
the influence of an abused substance,
% (n)
Always or sometimes
Rarely or never
Injured when under the influence of an
abused substance, % (n)
Yes
No

Driving under the influence of an
abused substance

Not driving under the influence of an
abused substance

97.8 (44)
90.6 (48)

2.2 (1)
9.4 (5)

.14

95.7 (45)
92.3 (48)

4.3 (2)
7.7 (4)

.68

86.2 (25)
100.0 (68)

13.8 (4)
0.0 (0)

.002

100.0 (26)
94.3 (33)

0.0 (0)
5.7 (2)

.22

reported a fatality among the victims. The descriptive statistics
of the participants in this study are shown in Table 1 (see also
Table 1 in the supplementary Appendix available online).
Compared to those who did not drive under the influence of an abused substance, patients who drove under the
influence of an abused substance rarely or never used seat
belts (P ¼ .002), showed a tendency toward believing that
driving under the influence of an abused substance had no
effect on aggressive behavior toward drivers of other
vehicles (P ¼ .06), more often carried weapons in their cars
(P ¼ .06), and reported higher fatality rates when injured
(P ¼ .06). Table 2 (see also Table 2 in the supplementary
Appendix available online) compares participants who drove
under the influence of an abused substance with those who
did not.
Using univariate regression, the only factor that was statistically associated with driving under the influence of an
abused substance was age at first substance abuse (odds
ratio [OR] ¼ 0.86; 95% confidence interval [CI], 0.75–0.99;
P ¼ .046). However, in multivariate regression, no significant association was found between age at first substance
abuse and driving under the influence of an abused substance (OR ¼ 0.87; 95% CI, 0.75–1.00; P ¼ .056; Table 3
(see also Table 3 in the supplementary Appendix available
online). We found no significant association between driving
under the influence of an abused substance and age, marital
status, education level, occupational status, monthly income,
first substance abused, attitude toward driving under the
influence of an abused substance, effect of driving under the
influence of an abused substance on increased aggressive
behavior toward drivers of other vehicles, use of a seat belt
when driving under the influence of an abused substance,
exceeding the allowed speed limit when driving under the
influence of an abused substance, imprisonment for violation of driving rules or RTAs, carrying weapons in the car,
and number and type of injuries and fatalities when driving
under the influence of an abused substance.

Discussion
Our findings demonstrate that among individuals hospitalized due to substance abuse problems, driving under the
influence of drugs and alcohol was extremely common

P value

(93%). Moreover, we found that the majority of hospitalized
patients with substance abuse problems at Al-Amal Hospital
were young adults, had low education and income levels,
were unmarried, and started abusing drugs during adolescence. In comparison to our study participants, 12,743
patients admitted in the past 2 decades to the Al-Amal specialized addiction hospital in Damamm in the eastern region
of Saudi Arabia exhibited a younger mean age (30.21 years;
SD ¼ 8.27 years), a higher proportion of unmarried subjects
(60.5%), higher education (94.9%), and a lower proportion
of subjects who abused more than one substance (36.6%).
Amphetamines and cannabis, followed by alcohol and heroin, were the most commonly used substances in the past
decade in Damamm and Jeddah (AbuMadini et al. 2008).
An Australian study (Matthews et al. 2009) that included
573 patients with a substance abuse problem found that
approximately half of nonalcohol drug users and two fifths
of alcohol users drove under the influence of an abused substance. This is a substantially lower rate of drunk driving than
we found in our study (93%); only 5% of the Australian
patients had a custodial sentence (Matthews et al. 2009),
whereas 30% of our study participants were imprisoned.
Moreover, the more frequent the use of a substance, the
greater the perception of a low likelihood of having an accident and being apprehended by the police (Matthews et al.
2009). In addition, a younger age and male sex were significantly associated with driving under the influence of an
abused substance in the Australian study (Matthews et al.
2009). In our study, driving under the influence of an abused
substance was more common in patients who were younger at
the time of their first substance abuse, who failed to wear a
seat belt, who perceived no effect related to aggressive traffic
behavior, who carried weapons in their vehicle, and who had
an increased associated fatality if injured. The variability
between the Australian study (Matthews et al. 2009) and the
present study could be explained by the fact that our study is
based on data from a single institution experience compared
to the population-based Australian study.
The present study also lacked a low risk perception
toward the seriousness of driving under the influence of an
abused substance and its consequences. Indeed, 43.6% of the
participants expressed a positive attitude toward driving
under the influence of psychoactive drugs. Thus,
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Table 3. Factors associated with driving under the influence: Results of univariate regression.
OR (95% CI)

P value

0.86 (0.75–0.99)
1
0.33 (0.05–2.15)
1.05 (0.10–10.65)

.046
.24
.97

1
4.22 (0.47–37.48)

.20

1
—a

.99

Variable
Age at first substance abuse (years)
Current substance abused
Amphetamines or cannabis (reference)
Alcohol or heroin
Other and more than one of the above
Attitude toward driving under the influence of abused substance
Abnormal and inacceptable (reference)
Normal and acceptable
Injured when under the influence of an abused substance
No (reference)
Yes
a

Confidence interval could not be calculated due to sparse data.

stakeholders and policymakers must direct additional educational and preventive measures toward patients hospitalized
due to substance abuse problems. Moreover, police and traffic control agencies should be equipped with the necessary
tools to identify drivers who drive under the influence of
alcohol and psychoactive drugs (Elder et al. 2002; Peek-Asa
1999; Shults et al. 2001).
This study has several strengths. It included all patients
admitted for rehabilitation from a drug addiction in a major
specialized center in the region and achieved a high
response rate. To the best of our knowledge, this study represents the first investigation of driving under the influence
of alcohol in Saudi Arabia.
Our study also has several limitations. The cross-sectional
study design does not permit an evaluation of causes of driving under the influence of psychoactive drugs and the associated risk factors. In addition, the small sample size limited the
power of our study to identify further issues associated with
driving under the influence of an abused substance.
Moreover, our study was not a population-based study, which
limits the ability to estimate the prevalence of driving under
the influence of psychoactive drugs in Saudi Arabia.
The use of an interview-based method of data collection
might have biased the responses due to the fact that our
study questions were not socially desirable; however, we
carefully developed and pretested the questionnaire, trained
the interviewers, and cross-validated the responses with the
patients’ medical records. The expected effect of social desirability bias in our study was an underestimation of risk perception and behavior; however, low risk perception and
high-risk behavior were identified in our analyses.
Driving under the influence of drugs was highly prevalent
among patients with a substance abuse problem who were
admitted to a specialized addiction hospital in Jeddah, Saudi
Arabia. In our single-center study, we observed a low risk
perception and high probability of initiation of substance
abuse during adolescence. Prevention programs against driving under the influence of an abused substance among hospitalized patients in Saudi Arabia should be developed,
implemented, and evaluated. Further research is required to
investigate factors associated with driving under the influence of abused substances in Saudi Arabia.
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