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Abstract

Cannabis is the most widely consumed illicit substance worldwide. Acute cannabis intoxication can
produce impairment of driving skills. Driving under the influence of cannabis is a growing global public
health concern. The present study aimed to compare injury pattern and subsequent clinical outcome that
occur in both marijuana smoking drivers and non-drugged drivers among motor car accident victims
admitted to Tanta University Emergency Hospital.

This study was carried out on 38 drivers of both sexes admitted to emergency department, Tanta
University Emergency Hospital for recent road traffic injury. They were divided into two groups; 22 non-
drugged drivers (group 1) and 16 marijuana smoking drivers (group I1).A complete clinical assessment of
each patient was done. Urine sample was obtained from each patient and was subjected to rapid qualitative
screening. Samples that revealed positive marijuana were subjected to Axsym® Abbott Cannabinoids
assay to detect cannabinoids level.

The results of the current study revealed significant statistical difference between non-drugged drivers and
marijuana smoking drivers in mortality, Injury Severity Score (ISS) and Revised Trauma Score (RTS). On
the other hand, injury pattern did not register any significant statistical difference between non-drugged
drivers and marijuana smoking drivers. Furthermore, There was no significant correlation between urine
cannabis level and both RTS and ISS. Additionally, there was no significance difference in urine cannabis
level between died and alive patients.

Future comparable researches on larger scale are required with detection of accurate cannabis blood level.
Such data will help both prevention and better management of marijuana smoking drivers, with
subsequent decrease in morbidity and mortality.

Introduction

annabis is the most widely consumed illicit
substance

2015).Acute

the American National Roadside Survey as the most
common illicit drug quantified in drivers’ blood or oral
fluid (Compton &Berning, 2009andLacey et al., 2009).

worldwide  (Andrews et al.,
psychological effects of

cannabinoids include euphoria, dysphoria, sedation and
altered perception (Ashton, 1999).The intensity of
euphoria/dysphoria varies according to the dose,
administration route, expectations of effects and the
cannabis smoker’s environment and personality (Ronen
et al., 2008).

Acute cannabis intoxication produces dose-
related impairment in cognitive and psychomotor
functioning and it can produce risk-taking behavior that
can impair driving skills(Lane et al., 2005 and
Ramaekers et al., 2006).Cannabis has been reported by

In consequence, driving under the influence of
cannabis is a growing global public health concern. Road
traffic injuries represent another global public health
concern that account for more than 1.2 million lives were
lost annually across the globe. This loss is accompanied
by almost 50 million injuries which contribute to the
global disability burden. Most of this burden is born by
the low and middle income countries of the world.
Human behavior factors, vehicle factors, and road factors
contribute to the causation of road traffic crushes
(Sharma, 2008and Mir et al., 2012).
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Considering human behavior factors, after
alcohol (ethanol), cannabis is the most frequent substance
detected in victims in fatal road traffic collisions (RTCs)
in the United States, Australia, the UK and many
European countries (Drummer et al., 2012 ; Hartman
&Huestis, 2013).Despite the fact that cannabis use is
associated with significant risk of motor vehicle crashes
(Asbridge et al., 2012 ; Li et al., 2012), more than half of
those who used cannabis and drove did not believe
cannabis use increased safety risks (Swift et al., 2010). In
fact, cannabis is often viewed as the "least risky illicit
drug" and fewer consequences are expected by cannabis
users (Arterberry et al., 2012).

In Egypt, more than 20 thousands accidents
occur annually, the majority of which were by drug
influenced truck drivers (Obada, 2009).Impaired drivers
risk injuring themselves and others, often without
realizing that ingesting certain medications can lead to
greater impairment. Understanding the contribution of
marijuana smoking to adverse consequences, such as
serious injury or trauma resulting from road traffic
accidents is of great concern to the clinicians responsible
for counseling such patients(Zavala & French, 2003).

However, there has been a relative dearth of
studies conducted to illuminate the problem of drugged
driving particularly in Egypt. Hence, the present study
was conducted to compare injuries pattern and
subsequent clinical outcome that occur in both marijuana
smoking drivers and non-drugged drivers due to motor
car accidents in Tanta University Emergency Hospital.

Patients and methods

This prospective comparative cross sectional study was
conducted in Tanta University Emergency Hospital,
Tanta, Egypt. It was approved by the Research Ethical
Committee, Faculty of Medicine, Tanta University. A
written informed consent was obtained from each patient
or his relatives (if the patient is comatose). All individual
information was securely protected by giving a code
number for everyone and was available to investigators
only. All the data were analyzed anonymously.
Eligibility criteria

Over a period of six months (March 2015toSeptember
2015), drivers of both sexes admitted to emergency
department, Tanta University Emergency Hospital,
whether admitted to intensive care unit or who became
candidates for surgical interference for recent road traffic
injury were included in this study. Likewise, drivers who
are presented either for the first time or with a history of
repeated injury were included. Drivers were divided into
two groups ;non-drugged drivers (group I) and marijuana
smoking drivers(group I1).The latter was furtherly
divided into two subgroups; died patients and survived
patients.

Exclusion criteria include drivers who are
returning for check-ups were excluded. Moreover,
drivers who registered abused substances other than
cannabis or more than one substance in urine were

excluded. Patients who died either at the scene or en
route to the hospital were similarly excluded from the
study. In the same way, patients with history of current
diseases that may lead to road traffic accident (epilepsy,
diabetes mellitus, coronary heart disease, hypertension,
liver diseases and problems of binocular vision) were
excluded.

A standard sheet was conducted to record
complete clinical assessment of each patient. The
following data were recorded for each patient:

e Personal history: it includes name, age, gender,
residence, marital status, special habits (first time or
repeated use), educational level, occupation and
socioeconomic status.

e Past history: it includes history of operations,
chronic systemic illness (diabetes, hypertension, renal,
liver or blood disease or others),types of abused
substances before injury, and history of previous
admissions for traumatic injury.

o Pre-hospital care: if any intervention occurred
before reaching the hospital.

e Clinical Examination: Vital signs,
neurological, respiratory system, cardiovascular system,
GIT, urinary system and orthopedic examination were
done for every patient.

e Injury Examination: Assessment of all
injuries, recording and sorting according to site into:
Head and neck injuries, abdomen and pelvic contents
injuries, bony pelvis and limbs injuries, chest injuries,
face injuries and body surface wounds.

e Injury Severity Score (ISS): is an index of
anatomical injury was calculated from the Abbreviated
Injury Scale (AIS) as shown in table (I)(Nayeem et al.,
1992 and Van Natta & Morris, 2000). An Injury Severity
Score (ISS) more than 15was considered to represent
severe injury (Nayeem et al., 1992).

e Revised Trauma Score (RTS): is based on
scales of three main systems likely to show physiological
response to injury; the respiratory system, the
cardiovascular system, and the central nervous system.
This scale in crude form runs from 0 to 12 (Table II). For
the purposes of medical audit, a weighted form is used in
which the crude coding values are corrected with
weighting factors. The coded value derived from the
Glasgow Coma Scale is multiplied by 0.9368, the code
for systolic blood pressure by 0.7326 and the code for the
respiratory rate by 0.2908. After these weights are used,
the Revised Trauma Score has a corrected value between
0 and 8, which correlates very well with survival
probability (Nayeem et al., 1992 and Van Natta &
Morris, 2000).
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Table (1): The Abbreviated Injury Score (AIS)

Score Example
1 Minor Wrist sprain
2 Moderate Closed, undisplaced

tibial fracture

3 Serious Fractured femur
4 Severe Ruptured spleen
5 Critical Extradural haemorrhage
6 Fatal Laceration of brain stem

Injury Severity Score

A. Score every injury using the Abbreviated Injury Scale.
B. Identify the highest AIS in each of the following six
areas:

Head and neck

Abdomen and pelvic contents

Bony pelvis and limbs

Face

Chest

Body surface

C. Add together the squares of the three highest area
scores

According to Nayeem et al. ( 1992)

Table (2): Values for Revised Trauma Score (crude

form)

Glasgow Systolic Respiratory Coded

Coma Scale  blood rate value
pressure

13-15 >89 10-29 4

9-12 76-89 >29 3

6-8 50-75 6-9 2

4-5 1-49 1-5 1

3 0 0 0

According to Nayeem et al.( 1992)

Sampling methods

Ten ml urine was obtained from each patient at the time
of admission and before receiving any treatment. Any
turbid samples or those containing blood were excluded.
Catheterization was done if the patient was unable to
void urine or comatose. Each sample was collected in a
clean dry and labeled container with code number and
sample date. Each sample was subjected to rapid
qualitative screening by ACON® DOA™ kits(multi-drug
panel Enzyme Immunoassay kits) for qualitative
screening  analysis  of  cannabinoids,  opiates,
benzodiazepines, barbiturates and amphetamines(Joseph
& Ronald, 2006). Non-drugged drivers are non-drugged
by any of these drugs. Samples that revealed positive
drugs other than cannabis were excluded. Then, urine
samples were subjected to Axsym® Abbott Cannabinoids
assay (a semi-quantitative reagent system). This step was
done to detect the cannabinoids level in positive urine
samples with cut off value 50 ng/ml (Joseph & Ronald,
2006).

Statistical analysis of data

Data were collected and entered to the computer using
SPSS program for statistical analysis (version 20). Data
were entered as numerical or categorical, as appropriate.
Kolmogorov-Smirnov test (KS) revealed significance in
the distribution of variables (i.e. not-normally distributed
data), so, non-parametric statistics was carried out.

- Exploration of the data: This vyielded
complete descriptive statistics including the minimum
and maximum, range, mean, standard deviation and
median for each variable.

- Comparisons were carried out between the
two studied subgroups using Mann-Whitney test.

- Chi- square test and fisher exact test were
used to measure association between qualitative
variables. Monte Carlo correction and Fisher Exact
correction were carried out when indicated (expected
cells less than 5) (Field, 2006).

Results
Study population characteristics

During the study period(March 2015 to September
2015), a total of 53 drivers of both sexes were admitted
to Tanta University Emergency Hospital for road traffic
injury. There were 22(41.51%) non-drugged drivers; they
comprise group I, while, marijuana smoking drivers
(group 1) included 16 (30.19%) victims. Drivers who
were either multiple-drugged drivers or drugged with
drugs other than marijuana were excluded.

Table (3) showed that, age in the total study
population ranged between 18 and 63 years
(30.31+£9.937). Males represented 32 patients (84.2%),
while females represented 6 patients (15.8%). No
significant statistical difference in both age and gender
distribution could be detected between non-drugged
drivers and marijuana smoking drivers (p=0.693 and
p=0.370 respectively).

Vital signs and Glasgow Coma Scale of the total
study population are shown in table (4). Comparison
between non-drugged drivers and marijuana smoking
drivers did not demonstrate any statistical significant
association in either vital signs or Glasgow Coma Scale
(p value > 0.05).

Injury pattern of non-drugged drivers and
marijuana smoking drivers

The injury pattern, mortality, Injury Severity
Score (ISS) and Revised Trauma Score (RTS)of the total
study population are presented in table (5). It revealed
significant statistical difference between non-drugged
drivers and marijuana smoking drivers in mortality,
Injury Severity Score (ISS) and Revised Trauma Score
(RTS), where p values were0.043*, 0.035* and
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0.040*respectively. On the other hand, injury pattern did
not register any significant statistical difference between
non-drugged drivers and marijuana smoking drivers(p
value > 0.05).

Non-drugged drivers revealed extra-dural
hemorrhage with black eye in three drivers. Out of them,
only one driver showed depressed fracture with sub-
Dural hemorrhage. All of the head and neck injured non-
drugged drivers registered sever 1SS (29, 29, 38). Sciatic
nerve injury and retroperitoneal hematoma occurred in
one non-drugged driver. Dislocation and different
fractures in the bonny pelvis and limbs were detected in
fourteen non-drugged drivers. Out of them, only two
drivers registered sever 1SS (20, 38), they were presented
by amputation of parts of fingers and open fracture tibia.
Facial affection in non-drugged drivers was limited to
fracture body of mandible and facial laceration in two
cases. Involvement of the chest was restricted to fracture
clavicle and fracture rib in two non-drugged drivers. All
cases of group | exhibited various types of injuries on the
body surface; abrasions, bruises, contusions, contused,
lacerated and cut wounds.

Marijuana smoking drivers showed depressed
comminuted Fracture with extradural hemorrhage in
three patients, all of them recorded sever ISS (38, 29,
38). Fracture with extradural hemorrhage was noticed in
two marijuana smoking drivers who were as well in the
sever ISS (42, 38). Depressed fracture and black eye
were observed in two cases, one of them suffered extra-
Dural and sub-Dural hemorrhage. Both of them recorded
sever ISS (45, 29). Pelvi-abdominal injuries were in the
form of rupture spleen and intraperitoneal hemorrhage
which occurred in two sever ISS marijuana smoking
drivers (42, 20). Fracture pelvis and pelvic hematoma
were noted in one marijuana smoking driver whom ISS

was sever (20). Marijuana smoking drivers registered two
cases of simple fracture femur and one case of simple
fracture tibia, only one of them was sever ISS (38). Open
fractures in radius, patella, tibia and fibula were seen in
three different marijuana smoking drivers, out of them
two cases recorded sever ISS (38, 38). One marijuana
smoking driver suffered fracture humerus with shoulder
dislocation. Chest involvement was represented by two
cases of fracture ribs one of them was open (sever ISS
45) in marijuana smoking drivers. All cases of group Il
exhibited various types of injuries on the body surface;
abrasions, bruises, contusions, contused and cut wounds.

The previously mentioned injuries in marijuana
smoking drivers and non-drugged drivers are illustrated
according to type of bony injuries and injury severity
score in tables (6 and 7) respectively.

Table (8) revealed the cause of death in both
marijuana smoking drivers and non-drugged drivers.
Two patients of non-drugged drivers have died due to
severe head injury and multiple fracture ribs with flail
chest and lung injury. On the other hand, six of marijuana
smoking drivers have died due to severe head injury and
Heamorrhagic shock.

Association between marijuana urine level and
both ISS, RTS and mortality

Cannabis urine level ranged between 52 and
1418.12ng/ml. There was no significant correlation
between cannabis urine level and RTS(t =0.152,
p=0.445) or between cannabis urine level and ISS
(==0.207, p=0.275). Additionally, there was no
significance difference in cannabis urine level between
died (n=6) and survived (n=10) patients (ZMW=1.302,
p=0.193) as shown in tables(9&10).

Table (3): Chi-Squared test with Fisher exact correction analysis of demographic data of marijuana smoking drivers

(n=16) and non-drugged drivers (n=22)

\% total study sample | Marijuana smoking drivers Non-drugged drivers Test of
ariable (n=38) (n=22) significance
(p value)
Age in years
Minimum-Maximum 18.00-63.00 18.00-40.00 18.00-63.00 Z=0.415
Mean + Std. Deviation 30.31+9.937 28.87+7.338 31.36+£11.524 p=0.693
Median 30.00 30.00
Gender Male 32(84.2%) 15 (93.8%) 17 (77.3%) X?=1.891
Female 6(15.8%) 1 (6.3%) 5 (22.7%) p¢e)=0.370

FE: Fisher Exact p value, P* < 0.05 = significant, P >0.05 = non significant
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Table (4): Mann-Whitney U test and Chi-Squared test with Monte Carlo correction analysis of initial vital data of
marijuana smoking drivers (n= 16) and non-drugged drivers (n=22)

Variable total study sample Marijuana Non-drugged Test of
(n=38) smoking drivers drivers (n=22) significance
(n=16) (p value)
Heart rate (per minute)

Minimum-Maximum 73.00-130.00 73.00-123.00 77.00-130.00 Z=0.313

Mean * Std. Deviation 93.92+15.676 92.68+14.781 94.81+16.580 p=0.759

Median 88.00 88.00 88.00

Systolic blood pressure (mmHg)

Minimum-Maximum 70.00-130.00 80.00-130.00 70.00-130.00 Z=0.648

Mean + Std. Deviation 108.15+15.571 106.87+16.620 109.09+15.089 p=0.529

Median 110.00 100.00 110.00

Diastolic blood pressure (mmHg)

Minimum-Maximum 40.00-90.00 50.00-90.00 40.00-90.00 Z=0.433

Mean + Std. Deviation 68.94+11.098 68.75+10.878 69.09+11.509 p=0.693

Median 70.00 70.00 70.00

Respiratory rate(per minute)

Minimum-Maximum 12.00-34.00 16.00-34.00 12.00-23.00 Z=1.355

Mean + Std. Deviation 19.39+4.207 21.00+5.189 18.224+2.926 p=0.191

Median 18.00 21.00 18.00

Glasgow Coma Scale

3-8 7(18.4%) 3 (13.6%) 4 (25.0%) X?=4.965

9-12 5(13.2%) 1 (4.5%) 4 (25.0%) Pmcy=0.087

13-15 26(68.4%) 18 (81.8%) 8 (50.0%)

MC: Monte Carlo correction, P* < 0.05 = significant, P >0.05 = non significant

Table (5): Mann-Whitney U test and Chi-Squared test with Fisher exact correction analysis of injury pattern in
marijuana smoking drivers (n=16) and non-drugged drivers (n=22)

Variable total study Marijuana Non-drugged Test of significance
sample (n=38) smoking drivers drivers (p value)
(n=16) (n=22)
Injuries

Head injury 10(26.3%) 7 (43.8%) 3 (13.6%) X?=4.332, pre) =0.062
Abdomen & pelvic contents 3(7.9%) 2 (12.5%) 1 (4.5%) X?=0.806, p(re) =0.562
Bony pelvis & limbs 22(57.9%) 8 (50.0%) 14 (63.6%) X?=0.707, prg) =0.401
Chest 4(10.5%) 2 (12.5%) 2 (9.1%) X?=0.114, pe) =0.735
Face 2(5.3%) 0 (0.0%) 2 (9.1%) X?=1.535, pre) =0.215
Body surface 38(100%) 16 (100%) 22 (100%) NA

Mortality 8(26.3%) 6 (37.5%) 2 (9.1%) X?=4.498

p(Fe)=0.043*
Injury Severity Score(ISS)
Minimum-Maximum 1.00-45.00 1.00-45.00 2.00-38.00 Z=2.101
Mean + Std. Deviation 16.68+12.702 22.37+14.700 12.5449.343 p=0.035*
Median 13.00 20.00 10.00
Revised Trauma Score (RTS)

Minimum-Maximum 3.57-7.84 4.30-7.84 3.57-7.84 Z=2.049
Mean + Std. Deviation 7.10+1.281 6.82+1.289 7.31+1.263 p=0.040*
Median 7.84 7.22 7.84

FE: Fisher Exact p value P* < 0.05 = significant, P >0.05 = non significant
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Table (6): Type and percentage of bony injuries in marijuana smoking drivers and non-drugged drivers

Type

Marijuana smoking drivers (n=16) | Non-drugged drivers (n=22)

Total
(n=38)

% %

%

Head

injuries

43.75 13.63

26.32

Fracture Femur

125 4.55

7.89

Fracture tibia & fibula

125 13.63

13.16

Fracture humerus /radius & ulna

125 13.63

13.16

Fracture ribs

4.55

NININININ|DS
RPWWkFL W|S

125

[y
(AJU'IU'I(AJOZ

7.89

Table (7): Details of marijuana smoking drivers and non-drugged drivers with ISS >15

Group

Injuries RTS

ISS

Outcome

Non-drugged drivers

1-Sciatic nerve injury and retroperitoneal hematoma. 6.904
2-Fracture acetabulum.
3-Bruises

19

1-Deprssed fracture, extra-Dural, sub-Dural hemorrhage and | 3.5652
black eye.
2-Abrasions, contusion and contused wounds.

29

Died

1-Extra-Dural hemorrhage and black eye. 5.0304
2-Bruises & contused wound.

29

1-Amputation of parts of fingers. 7.8408
2-Cut wound.

20

1-Extra-Dural hemorrhage and black eye. 4.2978
2-Open fracture tibia.
3-Abrasions, bruises and contused wound.

38

Marijuana
smokingdrivers

1-Fracture pelvis and pelvic hematoma. 7.8408
2-Cut wound.

20

1-Depressed comminuted Fracture and extra-Dural hemorrhage. 6.904
2-Fracture radius open.
3-Cut wound.

38

1-Depressed fracture, extra-Dural, sub-Dural hemorrhage and | 5.0304
black eye

2-Fracture ribs- open.
3-Cut wound.

45

Died

1-Depessed fracture and black eye. 6.904
2-Contused wound.

29

1-Fracture and extradural hemorrhage. 4.7396
2-Rupture spleen and intraperitoneal hemorrhage.
3-Contusions.

42

Died

1-Rupture spleen and intraperitoneal hemorrhage. 4.2978
2-Abrasions and cut wound on left leg.

20

Died

1-Fissure fracture and extra-Dural hemorrhage. 6.904
2-Fracture femur.
3-Abrasions, bruises and contused wound on left foot.

38

Died

1-Depressed comminuted Fracture and extra-Dural hemorrhage. 5.004
2-Fracture patella open.
3-abrasion, bruises and contused wound on left leg.

38

1- Depressed comminuted Fracture and extra-Dural hemorrhage. | 6.904
2-Abrasion, bruises and contused wound.

29

Died
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Table (8): Causes of death in died marijuana smoking drivers and non-drugged drivers

Group Injuries Cause of death
Non- 1-Deprssed fracture, extra-Dural, sub-Dural | Severe head injury
drugged hemorrhage and black eye.

drivers

2-Abrasions, contusion and contused wounds.

1-Fracture ribs.

hand.

2-Abrasions, bruises and contused wound in left

Multiple fracture ribs with flail chest and lung
injury

Marijuana | 1-Depressed fracture, extra-Dural, sub-Dural

hemorrhage and black eye
2-Fracture ribs- open.
3-Cut wound.

smoking
drivers

Severe head injury and multiple fracture ribs
with underlying injury to the lung and
heamopnuemothorax.

3-contusions.

1-Fissure fracture and extra-Dural, hemorrhage.
2-rupture spleen and intraperitoneal hemorrhage.

Severe Head trauma and heamorrhagic shock
attributable to concomitant abdominal injury.

1-Fracture femur .
2-Multiple bruises.

Heamorrhagic shock

1-Rupture spleen and
hemorrhage.
2-Abrasions and cut wound on left leg.

intraperitoneal

Heamorrhagic shock attributable to concomitant
abdominal injury.

2-Fracture femur.

foot.

1-Fissure fracture and extradural hemorrhage.

3-Abrasions, bruises and contused wound on left

Severe Head trauma and hemorrhagic shock.

Dural hemorrhage.
2-Fracture patella open.
3-Abrasion, bruises and contused wound.

1-Depressed comminuted fracture and extra-

Severe head trauma and hemorrhagic shock.

Table (9): Kendall's tau b correlation of cannabis urine level with both ISS and RTS

Cannabis urine level (ng/ml) ISS RTS
T p P
Cannabis urine level (total 16)
Minimum-Maximum 52-1418.12 0.207 | 0.275 | 0.152 | 0.445
Mean + Std. Deviation ~ 502.35+464.31

7 :Kendall's tau b correlation coefficient

Table (10): Mann-Whitney U test for comparison of cannabis urine level in survived and died marijuana smoking

drivers
Cannabis urine level (ng/ml)
z p
Cannabis urine level (survived 10)
Minimum-Maximum 52-1418.12
Mean + Std. Deviation ~ 400.26+ 443.43 1.302 0.193

Cannabis urine level (died 6)
Minimum-Maximum 63.9-1169.08
Mean + Std. Deviation  672.49+487.08

Discussion

In Egypt, epidemiological data on drug abuse are still
very scarce. Very little reports can be gathered because
drug abuse is prohibited by religious and legal systems
(Emara, 1998). Most drivers believes that substance
abuse relieves fatigue, makes the journey easier, and
even prevents sleepiness, although sleep debt

accumulates and cannot be relieved without normal
restorative sleep (Lyznicki et al., 1998). Against a
backdrop of clarity about dangers of driving under
influence of drugs, questions have been rightfully raised
in general community about impact of cannabis use on
driving performance and risk of motor vehicle crashes.
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A recent review by the European Monitoring
Centre for Drugs and Drug Addiction (EMCDDA,2008b)
revealed that 0.3%-7.4% (3.9% on average) of drivers
tested positive for cannabis. This review included seven
roadside surveys conducted between 1997 and 2007 in
Australia, Denmark, the Netherlands, Norway, the United
Kingdom, and the United States, using blood, urine or
saliva tests. Hand in hand with this review, the results of
the current study revealed that 53 drivers have arrived to
Tanta University Emergency Hospital for road traffic
injury. Out of them, sixteen drivers (30.19%) registered
cannabis in urine, fifteen drivers (28.3%) registered
multiple drugs and twenty two (41.51%) were non-
drugged drivers.

Such results could be explained in light of
cannabis ability to induce performance degradation and
increased risk of accident. Besides, it can produce risk-
taking behavior that can impair driving skills (Lane et al.,
2005;Ramaekers et al., 2006). Furthermore, it causes
impairments in hand-eye coordination, vigilance, time
and distance perception, decision making, and
concentration. Recent controlled laboratory research has
suggested that cannabis impairs tasks of selective and
divided attention, time estimation, and executive function
(Kelly et al., 2004;Turner, 2007). Experimental studies
have shown that cannabis has negative effects on
cognitive functions and psychomotor skills. It is
demonstrated that cannabis affects short-term memory,
reaction time, ability to process information,
maneuverability (tracking) and learning (Kurzthaler et
al., 1999;Menetrey et al., 2005;Messinis et al., 2006).

However, several comparable accident records
all over the world declared nothing certain about causal
relationships between accidents and marijuana smoking
(Asbridge et al., 2005;Laumon et al., 2005; Walsh et al.,
2005;Christophersen, 2006). This may explain absence of
significant statistical difference in both demographic and
initial clinical data between marijuana smoking drivers
and non-drugged drivers. Nevertheless, age of marijuana
smoking drivers ranged from 18-40 years with
prevalence of male gender (15 drivers who
represented93.8%) that coincide with Guo et al. (2002)
who stated that illicit drug abuse is a youth phenomenon.
Numerous Egyptian studies recorded more or less similar
age and gender for prevalence of cannabis abuse in
traumatized patients (Asaad et al., 2003; Abu El-Einen,
2004;Hamed, 2006; Abd EI-Wahaab et al., 2009;Lashin,
2011).

Relating cannabis in particular, several
researchers have surveyed the general driving population
for cannabis abuse in both urine and blood (Compton
&Berning, 2009; Lacey et al., 2009 and EMCDDA,
2008b).Likewise, studies have examined the relationship
between cannabis use and driving performance (Lane et
al., 2005;Ramaekers et al., 2006;Turner, 2007). Different
studies have shown significant proportion of road traffic
crashes attributable to marijuana use while driving
globally (Sharma, 2008 and Mir et al., 2012).

Yet, according to the best of available
knowledge, none of these researches have discussed
severity of injuries in marijuana smoking drivers.
Furthermore, association between severity of injuries and
marijuana level was not established in previous
investigates. In the current study, there was no statistical
significant difference in the spectrum of injuries
(distribution and type) among different body parts
between both non-drugged drivers and marijuana
smoking drivers. This could be attributed to being seated
in identical seat. Subsequently, the mechanism of injury
is unchanged in both non-drugged drivers and marijuana
smoking drivers.

Fractures of skull associated with intracranial
injury were detected in 17.93% of total road traffic
injured patients (both drugged and non-drugged)
according to Pan et al. (2014). In the present study, they
were recorded in 43.75% of marijuana smoking drivers
and in 13.63% of non-drugged drivers. Such variable
incidence might be due to seat belt use and air bag-
equipped cars (Martin et al., 2000). As recorded by Pan
et al. (2014), fracture of upper limb registered 12.22% of
total road traffic injured patients which coincide with the
current study. Where, 12.5% of marijuana smoking
drivers and 13.63% of non-drugged drivers have shown
upper limb fracture.

Fracture femur has occurred in two marijuana
smoking drivers (12.5%) and one non-drugged driver
(4.55 %). Whereas, femoral shaft fracture incidence from
road traffic collisions in low and middle income countries
was between 15.7 and 45.5 per 100,000 people per year
according to Agarwal-Harding et al. (2015). Both soft
tissue injury and bony fractures are expressed in injury
severity score (ISS).

Both Injury Severity Score (ISS) and Revised
Trauma Score (RTS) exhibited statistical significant
difference between non-drugged drivers and marijuana
smoking drivers. Together, (ISS) and (RTS) represent
anatomical injury and physiological response to injury
respectively. The later includes Glasgow Coma Scale,
systolic blood pressure and respiratory rate. Here, as a
result of short or long-term ingestion of cannabis,
individuals may experience changes in physiological
functioning (Atkinson et al., 2009).

Consequently, mortality revealed statistical
significant difference between non-drugged drivers and
marijuana smoking drivers. Even though (ISS) has been
reported to influence mortality of trauma patients, head
trauma and age has also been shown to affect mortality
rates in these patients (Hill et al., 1996; Hui et al., 2002).

In the present study, two(9.09%)non-drugged
drivers have died due to severe head injury (ISS = 29)
and multiple fracture ribs with flail chest together with
lung injury (ISS = 13). This difference in expected and
observed mortality may be attributed to the quality of
trauma care in hospital settings. It also reflects the quality
of prehospital care including time to definitive care. In
the same way, one (6.25%) of the marijuana smoking
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drivers has died from hemorrhagic shock due to fracture
femur (1SS = 10).

In marijuana smoking drivers, hemorrhagic
shock was the most common cause of death. It might be
induced by rupture spleen (ISS = 42, 20), fracture femur
(ISS = 38) and head injury (ISS = 29). Severe head injury
with multiple fracture ribs, underlying lung injury and
heamopnuemothorax were the cause of death in
one(6.25%) marijuana smoking driver (ISS = 45). Four
(25%) marijuana smoking drivers have registered severe
ISS = 20, 38, 29 and 38, however, they did not die. These
survivals might be attributed to prompt diagnosis, early
involvement of senior members of medical staff in their
care, and being able to utilize on-site diagnostic imaging
facilities, thus avoiding unnecessary transfers.

There was no significant correlation between
urine cannabis level and both ISS and RTS. Additionally,
there was no significant difference in urine cannabis level
between died and survived patients. Absent correlation
could be clarified on account of analyzing drivers’ urine
samples, which contain only inactive THC metabolite
that does not necessarily indicate recent cannabis use
(Ramaekers et al., 2004). Featuring blood samples that
detect active THC metabolites, in further future
researches might reveal more accurate idea about such
correlation.

A major limitation of the current study was
cannabis detection in urine and limited sample size.
Therefore, future comparable researches are required
with detection of accurate cannabis blood level.
Moreover, larger scale of registration of road traffic
injury victims in multiple emergency hospitals all over
the country will record more accurate and representative
data. Such data will help both prevention and better
management of marijuana smoking drivers, with
subsequent decrease in morbidity and mortality.
Conclusion
From the current study, it could be concluded that,
marijuana smoking is a common public health problem.
As a result of short or long-term ingestion of cannabis,
individuals might experience changes in physiological
functioning which have led to elevated ISS and RTS.
Consequently, death induced by injuries has occurred in
marijuana smoking drivers more than non-drugged
drivers.

Recommendations

Overall public health education about adverse effects of
short and long term cannabis abuse, especially,
producing risk-taking behavior that can impair driving
skills, to prevent and reduce road accidents.

Continuous and period checkup and drug
monitoring should be a must to acquire or recommence
driving license to exclude cannabis abusers to avoid
unsafe driving that may take place with cannabis abusers.

Motor car accident patients should be routinely
screened for cannabis in Emergency departments and, if
they are found positive, interventions should be initiated
as identification and referral of these patients to treatment
programs, providing an opportunity to help them to

develop insight into the consequences of their abuse to

decrease the risk of repeated accidents and decrease

burden on the workload and financial resources of the
hospital.
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