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ABSTRACT
Objective: Road traffic crashes are one of the global public health concerns and remain at high
priority in many countries. Driving under the influence of drugs increases the risk of crashes
through altering the driver’s mental state and reactions. This study was conducted to determine
the relationship between driving pattern and substance abuse among drivers in Kerman, a city in
Iran, in order to enable policy makers to make the necessary decisions in planning and execut-
ing guidelines.
Methods: The population of this descriptive study was drivers involved in road traffic crashes
admitted to the emergency department of Shahid Bahonar university hospital in summer 2019.
After obtaining demographic information, type of vehicle, type of collision and pattern of serious
injury, 222 eligible drivers were tested for tramadol, cannabis, amphetamine, methamphetamine,
morphine and methadone using one step urine test strips. Chi-square test, Fisher’s exact test,
Whitney-Mann and Kruskal-Wallis tests and one-way Anova test was performed using SPSS ver-
sion 22.
Results: The statistics showed that most drivers were male (90.5%), married (63.5%), age group
(18-30) and had positive urine test (76.6%). In addition to uniqueness of dual-drug detection
among male drivers (7.7%), the most common substances detected were methadone and mor-
phine with 34.7% and 27.5% respectively. The most common injuries were lower limb and hip
injuries mostly among motorcyclists. The results indicated that characteristics of being under 30’s,
married, school dropout, self-employed and motorcyclist had significant relationship with sub-
stance use.
Conclusions: Substance use, especially methadone, has undoubtedly a significant role in both
road traffic crashes and resulted injuries. The high rate of injuries on drivers influenced by metha-
done in traffic crashes needs to be screened and prevented. It is recommended to not only
authoritatively deal with the excessive supply of methadone in the community but also restricting
the driving of people receiving methadone treatment.
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Introduction

Road traffic crashes along with the trio of contagious and
non-contagious diseases, mental health and malnutrition are
one of the global public health concerns, thus considered as
a serious health risk and remains at high priority in many
countries (Falco et al. 2013). Meanwhile, Iran is a leading
country in terms of the number of road traffic accidents.
Iran’s deaths toll of road traffic accidents is the highest
among the countries published reliable data on this matter
(Bhalla et al. 2009). The total annual road traffic accidents
in Iran are accounting for 7.5 percent of deaths of all age
groups being the main reason of years of lost life. This bur-
den is higher than the global average (2.9%) and the average
of Middle Eastern countries (1.9%).

Over the past few years, the studies on traffic safety have
progressively identified the driving under the influence of
narcotics as a major public health hazard. In the United
States, a research by Brady and Li (2013) demonstrated that
one-third of injured drivers in a crash were tested positive
for nonalcoholic drugs.In India, a study in a simulation
environment on driving under the influence of alcohol
proved that blood alcohol concentration (BAC) affects driv-
ing performance and deteriorate their ability to prevent
crashes and increases the risk of fatal crashes through alter-
ing the driver’s mental state and reactions and driving error.
(Yadav and Velaga 2020a, 2020b). There are emergent indi-
cations that associate the use of nonalcoholic drugs, espe-
cially cannabis, benzodiazepines, opioids, and stimulants
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with poor driving performance, increased crashes’ conten-
tions, and culprits (Rudisill et al. 2016; Bogstrand et al.
2012). It is recognized that opioids impair mental and cog-
nitive function of healthy people, furthermore, the risk of
crash is augmented where methadone is used as a painkiller
(Engeland et al. 2007) while there were no significant differ-
ence in traffic-related functions between patients receiving
methadone maintenance therapy and healthy controls
(Baewert et al. 2007).

In Australia, Kelly et al. (2004) review study of driving
under the influence of drug use, cannabis found to be the
most commonly known drug among drivers involved in a
crash followed by benzodiazepines, cocaine, amphetamines,
and opioids, respectively. In Italy another study conducted
on emergency patients injured in road traffic accidents,
22.5% of urine screenings were positive for at least one class
of drugs. Cocaine was the most common with 5.7 percent
and about 10.4 percent had poly-drug use (Papa et al.
2017). A study in Iran on drivers involved in fatal car-
crashess and subsequent imprisonment showed three dis-
tinct patterns of illicit drug use: Opioids 37.3%,
cannabinoids 2%, multi-drugs of opioids and cannabinoids
13.7% (Assari et al. 2014).

The evaluation of the use of drugs and medications on
driving abilities in simulated environments or conventional
roads proved that drivers under the influence of substances
are at higher risk of crash (Galski et al. 2000).

In addition to the heavy economic burden of driving
under the influence of drugs and the fact that substance
abuse surveys have important implications for prevention
(Beirness and Beasley 2010), there are limited epidemio-
logical knowledge about this problem in developing coun-
tries (Calafat et al. 2009). In general, the drugs identified in
drivers mainly reflects the patterns of drug use of the
studied population, therefore, drugs that pose the greatest
risks to traffic safety are likely to be different, depending on
the patterns of use in each community.

There is a considerable amount of road crash victims
admitted to hospitals around the world require the use of
multiple diagnosis and treatment facilities such as intensive
care, surgical, radiology, etc. Since the epidemiological pat-
tern of substance use varies geographically, therefore the
regional knowledge of epidemiological patterns for driving
under the influence of narcotics is essential to improve the
road safety. There are some researches in Iran on the effect
of drugs on drivers involved in road traffic crashes, focused
on specific type of drug, fatal vehicle accidents or using self-
reported questionnaires (Araqi and Vahedian 2007;
Majdzadeh et al. 2009; Narenjiha et al. 2009; Assari et al.
2014; Khanjani et al. 2017). Whereas, this study was based
on type of drug used by drivers involved in non-fatal
crashes tested and confirmed by laboratory. Furthermore,
this study considered the relationship of demographic issues,
type of vehicle, type of collision and injured body regions.

The main purpose of this descriptive study was to deter-
mine the relationship between driving pattern and substance
use among drivers in Kerman, a city in Iran, enabling policy
makers to use the findings of this study making the

necessary decisions on planning and executing policies to
reduce high-risk behaviors of drivers and to some extent
reduce the number of casualties and damages caused by
road traffic accidents.

Methods

This research is a cross-sectional descriptive study.
Considering that most crashes are in the summer season
(Nazmfar et al. 2017), the population of this study was 18-
65 years old drivers involved in road traffic crashes admitted
to the emergency department of Shahid Bahonar university
Hospital (The main trauma’s treatment center in the south-
east of Iran and the only trauma treatment center in
Kerman) from 21st June to the 20th September 2019, by self-
admission or through the 115 emergency call center. The
main condition for inclusion to this study was not to be
prescribed and administrated with drugs or painkillers after
crash. Another criterion for inclusion in this study was
obtaining informed consent from the patient. If the patient
was not satisfied or unconscious then they were excluded
from the study.

All patients included in this study completed a survey
containing demographic information such as age, gender,
occupation, education, marital status, type of vehicle and
collision (motorcycle with motorcycle, motorcycle with a
car, car with car, motorcycle with obstacle, car with obstacle,
bicycle with car or a car overturned) and pattern of serious
injury. Besides, if a traumatized patient was not able to fill
in the information, the research subordinate would assist the
patient. The pattern of injury was documented by the help
of emergency physicians using a checklist of traumas divid-
ing body to the regions of head and neck, upper limbs chest
and abdomen, lower limbs and pelvis, two parts of the body
and more than two areas of the body. Serious injuries such
as fractures, internal lesions, severe cuts and laceration were
included in this study. Moreover, Urine samples were taken
from the patients and tested for tramadol, cannabis, amphet-
amine, methamphetamine, morphine and methadone using
one step urine test strips. One step urine test strip is a com-
petitive immunochromatographic test authorized by the
Health Reference Laboratory for use in narcotics and psy-
chedelic analysis laboratories.

Informed consent was obtained from all patients prior to
enrollment, and they were assured of the anonymity and
confidentiality of their personal information. This research
prior to its commencement were reviewed in the ethics
committee of Kerman University of Medical Sciences and
was approved with the ethics code IR.KMU.REC.1397.452.

Frequency, relative frequency, central tendency (mean),
Chi-square test and Fisher’s exact test were used for both
descriptive statistics and analytical reasoning. Results were
generated using SPSS software version 22. In order to correl-
ate the quantitative variables with the desired qualitative var-
iables, parametric conditions were analyzed. First,
Kolmogorov-Smirnov test was performed on the age variable
and since p< 0.5 hence the n-hypothesis of k-s test was
rejected and therefore the distribution of age data was
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considered non-parametric. Moreover Whitney-Mann and
Kruskal-Wallis tests were also performed. Furthermore, to
determine the exact relationship between the significant var-
iables of Kruskal-Wallis test, first, one-way Anova test was
performed and dunnett t3 post hoc of the section (equal
variances not assumed) was selected to determine the
meticulous correlation between the variables.

Results

From the total of 222 trauma patients of this study, 201
were male (90.5%) and 21 (9.5%) were female who were
mostly (63.5%) married. Through the age variable, the high-
est percentage of injured was in the age group of (18� 30)
(45%) and the lowest was in the age group of 50 years and
above (14%). As of Employment most (59.5%) were self-
employed, 19.4% were unemployed and 10.5% were
employed by public sector. In terms of education, most
patients were under diploma (44.6%), 4.5% of patients were
illiterate; 32% of patients had high school diploma and 18%
had university degree.

The test results of a total of 76.6% of drivers (156 men
and 14 women) were positive and 23.4 percent negative.
The most common substances detected were methadone
(34.7%) and morphine (27.5%) and 7.7% of males used two
substances simultaneously. Tramadol users were 2.7%, can-
nabis and methamphetamine users equally were 1.8%. The
lowest rate of substance detected among participants was
amphetamine (0.5%). Cannabis, amphetamine and metham-
phetamine use were not reported by any female driver.
Fisher’s exact test results revealed that, there were no signifi-
cant relationship (p-value ¼ 0.65) between Gender and type
of drug (Table 1).

Based on the test results, there is a significant relationship
between the age and the type of drug (p-value ¼ 0.001).
While methadone is the most commonly used by the age
group of 18-30 years, morphine, is most consumed in the
age group above 50. Cannabis, amphetamine and metham-
phetamine use were seen only in the age group of 18-30.
Dual-drug use was also observed among all age groups, with
the highest percentage (29%) being among the age group of
18-30. Based on the results of Chi-square test, a significant
relationship was observed between drug use and low educa-
tional level (p-value ¼ 0.001) where, methadone (the most
common substance used amongst the samples) was observed
more in people with under diploma education (12.6%), mor-
phine (16.7%) and dual-drug use (5.4%) was observed in the
same educational group more than other educational groups.
Negative urine test among participants with high school dip-
loma education (11.3%) was higher than other educa-
tional groups.

There was a significant relationship between the type of
drug and marital status (p-value ¼ 0.034) where, methadone
was more common amid married people. The most substan-
ces amongst married people were methadone (22.1%) and
morphine (21.6%) respectively. Meanwhile among single
patients, the methadone (12.6%) and negative urine test
(10.8%) were the highest. Based on the results of Chi-square

test, a significant relationship was observed between the type
of drugs consumed and self-employment (p-value ¼ 0.029).

The highest number of crashes involved a motorbike and
a car (41%) Followed by car-to-car crash (32.4%) and the
lowest related to crashing a car to an obstacle (1.8%) (Table
2). A significant relationship was observed between the type
of drug and type of vehicles (p-value ¼ 0.002), where the
highest prevalence was among motorcyclists involved in
motorcycle-car crash (41%).

The frequency and percentage of patients by areas of
injury are shown in Table 3. The highest rate of injury was
related to the injuries and fractures of the lower limbs and
pelvis (36%) and then damage to more than two areas of
the body (22.5%) the next in line is Injuries and fractures of
the upper limbs, chest and abdomen (17.6%).

Based on the results of Chi-square test, there was no sig-
nificant relationship between the type of substance used and
the extents of injury (p-value ¼ 0.073).

Discussion

This research was carried out among 222 eligible drivers
selected to determine the frequency of narcotics and stimu-
lants use in patients with multiple traumas caused by road
traffic crashes referred to A&E department of Shahid
Bahonar Hospital from 21st June to the 20th September
2019. Patients were evaluated based on the use of drugs
through urine test, type of substance, type of vehicle, colli-
sion and extent of injury. Findings of this study show that,
76.6% had a positive urine test with at least one type of sub-
stance, generally methadone, amid married men, in the age
group of young people (18-30 years old), self-employed and
under diploma. Most crashes were among motorcyclists
involved in motor-car crash.

From the 76.6% positive tests, opioids were the most
common (62.2%), consists of both methadone (34.7%) and
morphine (27.5%) followed by dual-drug (7.7%) and

Table 1. Test results by type of substance used in male and female trauma
drivers referred to the emergency department.

Type of Substance Male Female Total

Neg. Urine test 45 (20.2%) 7 (3.2%) 52 (23.4%)
Morphine 57 (25.7%) 4 (1.8%) 61 (27.5%)
Methadone 68 (30.5%) 9 (4.1%) 77 (34.6%)
Cannabis 4 (1.8%) 0 4 (1.8%)
Amphetamine 1 (0.5%) 0 1 (0.5%)
Methamphetamine 4 (1.8%) 0 4 (1.8%)
Tramadol 5 (2.2%) 1 (0.5%) 6 (2.7%)
Dual-Drugs 17 (7.7%) 0 17 (7.7%)
Total 201 (90.4%) 21 (9.6%) 100

Table 2. Frequency and percentage of patients based on type of collision.

Type of Collision Sample size (n) Prevalence rate (%)

Motorcycle-Motorcycle 16 7.2
Motorcycle-Car 91 41
Car-Car 72 32.4
Motorcycle - Obstacle 5 2.3
Car – Obstacle 4 1.8
Bicycle – Car 8 3.6
Car Overturned 26 11.7
Total 222 100
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tramadol (2.7%). Cannabis and methamphetamine are at
next with 1.8%. These results are closely consistent with the
results of Assari et al. (2014) that about 60% of drivers’
urine test for drugs were positive. Assari carried out his
research on a sample of 51 drivers involved in fatal crashes
sentenced to imprisonment and illustrated that the most
popular drugs among drivers involved in fatal crashes are
opioids and cannabis. In a study by Khanjani et al. (2017)
in Shiraz on drivers who survived a crash, 17.9% of them
reported to have substance use while, these results are
inconsistent with our research, this could be due to self-
reporting method used in collection of data in her study.
Nevertheless, according to previous studies, self-reported
data on drug use are not reliable among drivers who were
involved in traffic accidents (Assari et al. 2014).

A study in Egypt in 2016 on the prevalence of substance
abuse among cabin drivers involved in non-fatal crashes,
53.3% abused illicit substances with the most common sub-
stance being cannabis as the result of the widespread avail-
ability of Hashish in Egypt (Aglan and Adawi 2016).
Meanwhile, in our study, methadone is the most widely
used substance, which can be due to the easy access of peo-
ple to methadone.

Methadone Maintenance Therapy (MMT) is the treat-
ment of choice for opioid addiction. Although, there are a
number of options available for addiction treatment none-
theless, MMT remains the most common treatment and for
this purpose special drug rehab centers in prisons, govern-
ment welfare centers, and detoxification clinics were estab-
lished in Iran, but it seems that despite this national project,
only a small percentage of addicts are receiving MMT, and
most of whom underwent this treatment, abandoned it fre-
quently, disbelieving the long-term treatment with MMT
(Banazadeh et al. 2009). While there are no differences in
traffic-related functions between the patients receiving MMT
and the healthy controls, the risk of crash increases when
methadone is used as a sedative, non-maintenance treatment
or additional to regular daily dose (Baewert et al. 2007;
Engeland et al. 2007; Strand et al. 2013).

It could be concluded that the lack of adherence to treat-
ment in MMT clinics in Iran may be an important factor in
crashes leading to injury by drivers affected by methadone.
Conversely, taking away doses of methadone leads to a
change in the direction of illegal use by people who are not
being treated (Mattick et al. 2008). Synchronous to the
increase of general public’s access to methadone, the risk of
addiction prevalence also increases.

The research by Corsenac et al. (2012) in France analyzed
the extracted data from three French national databases con-
cluded methadone users are to be blamed for road accident

injuries and the result was consistent with our study, where
blamed drivers were mostly men and young people. The risk
of an increase in methadone related traffic accidents is
unlikely to be explained by its pharmacological action alone,
but rather by an indirect argument in favor of the impact of
risky behaviors on this population.

In Kelly’s (2004) review study, 25% of drivers involved in
road traffic accidents were tested positive for drugs. He
reported that cannabis is generally the most common nar-
cotic used among drivers, followed by benzodiazepines,
cocaine, amphetamines and opiates. He noted while canna-
bis and benzodiazepines increased the risk of accidents, the
effect of stimulants and opioids was not conclusive. He
attributed this to the lack of studies on the effects of opiates
on simulators, CCTV or roads’ driving studies. In addition,
there is some evidence of a dose-dependent response to
methadone and other opioids, suggesting that the lack of
evidence for substantial opioid-related impairment may be
due to the low dose of opioids in most laboratory studies
(Walker et al. 2001), therefore, studying the specific popula-
tion characteristics who use opioids, especially methadone,
seems to be important in detecting and investigating the
increased risk of crashes. In our study, the most commonly
used substances among sample drivers were opioids, espe-
cially methadone which shows that the substances that pose
the greatest risks to traffic safety are likely to vary, depend-
ing on usage patterns of each community.

Based on the results, there were no significant relation-
ship between gender and type of drug use. However, the
number of men was higher. In some studies that examined
substance use in traffic accidents, either all participants were
male or the number of males were higher than women
(Araqi and Vahedian 2007; Assari et al. 2014; Aglan and
Adawi 2016). As a result, this study indicates drug use in
female drivers may lead to injury, hence it seems important
to pay attention to women in terms of testing drug use
when obtaining a driver’s license alongside men. In this
study, a significant relationship was observed between age
and type of drug as the most of substance users are within
the age group of 18-30 years which is consistent with other
studies (Araqi and Vahedian 2007; Assari et al. 2014).
Paying attention to inexperienced young drivers being fur-
ther delinquent than older drivers (Araqi & Vahedian 2007),
besides, with increased drug use in this age group are
important factors to be considered. Creating alternative
activities and making recreational and cultural facilities
along with setting strict rules and regulations and periodic
medical examinations for this age group, could undoubtedly
be considered as a preventive measure.

In this study, the highest frequency of drug use among
the injured referred to the accident and emergency depart-
ment belong to the illiterate and school leaver group, which
is consistent with other studies in this field (Araqi and
Vahedian 2007; Assari et al. 2014; Aglan and Adawi 2016).
It demonstrates the effect of education and literacy in reduc-
ing substance use, thus reducing crashes. There was a sig-
nificant relationship between substance use and being
married that various factors such as financial poverty,

Table 3. Frequency and percentage of patients based on the distribution of
body regions injured in the crash.

Place of injury Sample size (n) Prevalence rate (%)

Head and Neck 27 12.2
Upper limbs, chest and abdomen 39 17.6
Lower limbs and pelvis 80 36
Two areas of the body 26 11.7
More than two areas of the body 50 22.5
Total 222 100
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economic dissatisfaction and family problems can be among
the effective factors in this case (Assari et al. 2014). Based
on the results of Chi-square test, a significant relationship
was observed between drugs and self-employment and that
was contrary to the study of Assari et al. (2014) and
Motevalian et al. (2018), which was mostly seen in
unemployed group, and that could also be as the result of
great predicaments of unemployment, the instability of their
income, lack of job security, lack of hours of break and holi-
days with a great deal of stress. Furthermore, economic cri-
ses in Iran may have put additional pressure on this group
of jobs and ultimately have increased use of narcotics statis-
tics in this group.

A significant relationship was observed between the type
of drug use and type of vehicles. The highest methadone use
was among motorcyclists and also in motorcycle-car crashes.
Moreover, most of the injuries are related to fractures and
injuries of the pelvis and lower limbs which is consistent
with the study of Araqi and Vahedian (2007) and
Motevalian et al. (2018). Since motorcyclists are the most
dangerous group in road traffic and motorcycle use is more
common among drug users, drugs especially methadone,
might affect the driving behavior of motorcyclists conse-
quently, increase the likelihood of a crash leading to injury.

The pattern of drug use in subgroups of a society is influ-
enced by the epidemiology of drug use in general commu-
nity. Marijuana and alcohol are the most commonly used
drugs in western countries (Kelly et al. 2004) whereas
Opioids, especially opium are most popular among the gen-
eral population of Iran (Ahmadi et al. 2007). In general,
drugs impair mental function, reduce attention and concen-
tration in driving, disrupt the coordination, increase the
reaction time and impair judging distance and speed
(Engeland et al. 2007; Bogstrand et al. 2012; Rudisill et al.
2016) leading to increase the risk and severity of traf-
fic accidents.

Substance use, especially methadone, has a significant
effect on young and married male drivers with low educa-
tional level, especially motorcyclists, and increases the num-
ber of crashes and injuries caused by it, hence more
attention to screening these suspects is recommended. The
high prevalence of methadone use among drivers makes it
easier to find than other substances, therefore it is recom-
mended to deal decisively with the excessive supply of
methadone or to limit the driving of people who are in the
course of methadone treatment.

It is recommended that national prevention programs be
developed to include education and awareness of driving
safety measures. Due to the low educational level of the
high-risk people, the need for driver ‘s health education is
highlighted. These intervention programs should emphasize
education on legal and illegal drugs affecting driving per-
formance and lead to fatalities and traffic accidents in any
country (Albery et al. 2000). Moreover, drug screening test-
ing should be performed for suspected cases of driving
under the influence of drugs. The result of this research sug-
gests that in addition to morphine, Opioids, especially

methadone, should also be included in Iranian drivers’ drug
screening protocols.

Limitation and strengths

In this study, the status of alcohol consumption in trauma
patients caused by road traffic accidents was not measured
and it is one of the limitations of this study, but it seems
that due to the prohibition of alcohol in Islamic law, the
importance and burden of alcohol consumption in trauma
patients may not be serious in Iran (Assari et al. 2014). The
result of urine test and its correlation with impairment is
not conclusive and require further confirmatory tests
(Schulze et al. 2012; Vindenes et al. 2012). While drugs were
detected, the presence of a substance does not prove the
individual was impaired at the time of the crash. Post-trau-
matic conditions and the resulting physical and psycho-
logical pressures made people less receptive to participation.
Moreover, people with low level of cooperation and interest
despite full explanation of the confidentiality of their infor-
mation were excluded from the study. Urine test results can
be used for medical purposes as a preliminary and rapid
response, enabling a faster diagnostic and treatment guide-
line. This study was one of the few studies on the pattern of
drug use in crashes leading to injury that did not solely rely
on self-reported data by conducting urine test for drugs and
physical examination for injuries. Furthermore, this study
showed pattern of serious injury based on body regions in
addition to vehicle and collision type. It is recommended
that further researches with greater number of patients and
over a wider period of time to be conducted.
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