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Summary

Objective. Road injuries are the leading injury-related cause 
of death among people aged 15-44. A clear dose-effect relation-
ship has been demonstrated for drug and alcohol use and road 
traffic accidents. The objective of our study was to estimate the 
prevalence of drug and/or alcohol use in subjects admitted for 
road traffic accidents to an Emergency Department.
Methods. In this study, conducted between January and April 
2006, 100 patients of both sexes (age 18-65) examined after 
road traffic accidents were consecutively enrolled. A commer-
cial rapid urine test was used to detect drugs by the Emergency 
Department staff. The alcohol concentration was determined 
from a blood sample at the central laboratory.
Results. Most of the patients were drivers under 35 years of age. 
67/100 road traffic accidents occurred at the weekend (Friday-
Sunday), nearly 60% between 24:00-09:00 hrs; on non-weekend 
days about 80% of road traffic accidents were recorded between 
14:00-24:00 hrs (p < 0.0001). With the alcoholemia test and 
urine test for drugs detection 43/100 patients showed a single 
or multiple positivity. Alcohol and drug presence is relevant 
during the weekend (37/43 cases), in contrast with non week-

end (6/43 cases) [OR 3.04 (95% CI 1.43; 6.46)]. Alcohol was 
the most frequently detected abuse substance (72%), followed 
by benzodiazepines (42%), tetrahydrocannabinol (21%) and 
cocaine (14%).
Discussion. 43% of patients examined were under the influ-
ence of psychotropic substances (alcohol, drugs or both). The 
greater part of road traffic accidents in positive test patients 
occurred during the week-end, in particular during the late 
night/early morning hours, probably after recreational time. 
The high incidence of alcohol and/or drug abuse may have 
caused physical and/or psychological problems, therefore the 
high number of road traffic accidents, especially if taken in 
combination.
Conclusion. The rapid urine test used cannot represent a diag-
nosis, and requires a confirmation test. It can be used for medi-
cal purposes as an easy and fast preliminary response which 
enables a faster diagnostic and therapeutic guideline, but it 
cannot be used for sanctions. Further studies are advisable with 
an increase of number of patients, in a wider temporal range, 
including control subjects, and using confirmation tests.

Introduction

a traffic accident is defined as any vehicle accident oc-
curring on a public road (i.e. originating on, terminating 
on, or involving a vehicle partially on the road). these 
accidents therefore include collisions between various 
kind of vehicles, or with bicyclists, or pedestrians, or 
fixed obstacles. according to iStat, the italian national 
institute of Statistics, in italy in 2003 there were 225,141 
road traffic accidents (Rta), about 71,000 (31.5%) of 
them serious, with 6,015 (2.7%) deaths [1]. the World 
Health organization reports that road injuries are the 
leading injury-related cause of death among people aged 
15-44 [2] and estimates that injuries are expected to take 
the third place in the rank order of disease burden by 
2020 [3, 4].
Drug and alcohol use may be associated with inju-
ries, and in particular a clear dose-effect relationship 

between alcohol and road traffic accidents has been 
demonstrated [5-11]. Many medicines (prescription 
or over-the-counter) and illicit drugs affect the nerv-
ous system [12]. Driving under the influence of drugs 
in addition to alcohol is considered to be an increasing 
cause of traffic accidents worldwide [11, 13]. causal-
ity between both licit and illicit drugs or/and alcohol 
consumption and trauma is multifactorial [14]. Such 
factors include age, fatigue, personality traits, medical 
conditions, and environmental conditions. Many obser-
vational studies have shown that drug use, as determined 
by biological sampling among drivers, is prevalent and 
increasing [15-17].
Different approaches have been made to this problem, 
including toxicological screening and self report question-
naires in seriously injured trauma patients admitted to a 
trauma centre, trauma patients with altered levels of con-
sciousness, drivers under arrest, and Rta fatalities [11]. 
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it could be argued that the emergency Department doctors 

have a medical and social responsibility to detect reversible 

influences such as alcohol and drug intoxication, as studies 

have shown that such intoxication is associated with recur-
rent trauma, and shelter from culpability [18-21].
the objective of our preliminary study was to estimate 
the prevalence of drug and/or alcohol use in subjects 
admitted for Rta to an emergency Department in the 
verona area (north italy).

Methods

this was a prospective hospital based study, conduced 
between january and april 2006 in an emergency De-
partment in northern italy with an admission of approxi-
mately 98,800 patients per year, with approximately 
53,458 trauma victims among witch over 1,920 subjects 
concerned by Rta.
inclusion criterion was based on the consecutive enrolment 
of the first 100 patients aged between 18 and 65 years of 
both sexes examined for RTA with a prognosis ≥ 7 days.
each day was considered beginning at 00:01 to 24:00 
hrs. So the weekend was considered from 00:01 hrs on 
Friday to 24:00 hrs on Sunday.
all these subjects were tested for the presence of alco-
hol, drugs or pharmaceuticals usable as drugs respec-
tively in blood and urine.
the protocol was carried out according to the Helsinki 
Declaration and approved by the local ethical commit-
tee. a written informed consent was obtained from all 
the patients before the urine and blood samples were 
taken. When samples were taken anonymous matching 
bar codes, non-specific to the patient, were used. ad-
ditional data added to the matching bar codes were sex 
(male or female), age (18-65 years), and notices on Rta 
(by car, motorcycle, bicycle; driver, passenger, pedes-
trian; type of road where accident occurred).
the urine test for the drug screening was performed 
by a commercially multi-column drug profiling sys-
tem (toX/See™ Rapid urine Drug Screen tests, 
Bio-Rad® Laboratories, Hercules, ca, uSa) [22] 
performed by the emergency Department staff. this 
system permits the qualitative detection of 10 among 
pharmaceutical agents, drugs or drug metabolites in 
human urine. the final result is obtained after ap-
proximately 5-10 minutes. the test results are stable 
and readable for a minimum of one hour to accom-
modate busy laboratory schedules. urine may be 
conserved at + 2/+ 8 °c with a time limit of 48 hours, 
or at - 20 °c for a longer time.
the urine samples were tested for pharmaceuticals as 
benzodiazepines (BZo), cut-off value of the test (c.o.) 
= 300 ng/mL; tricyclic antidepressant (tca), c.o. = 
1,000 ng/mL; barbiturates (BaR), c.o. = 300 ng/mL; 
abuse-drugs as single substance as tetrahydrocannabi-
nol (tHc), c.o. = 50 ng/mL; cocaine (coc), c.o. = 300 
ng/mL; opiates (opi), c.o. = 300 ng/mL; amphetamines 

(aMp), c.o. = 1,000 ng/mL; 3,4-Methylenedioxymeth-
amphetamine (MDMa), c.o. = 500 ng/mL; metham-
phetamine (Met), c.o. = 1,000 ng/mL; methadone 
(MtD) c.o. = 300 ng/mL [23].
the alcohol concentration was determined from the 
blood sample within one hour at the central laboratory 
of the same hospital as the emergency Department, 
using the enzymatic “alcohol dehydrogenase” method, 
with the uv spectrophotometer. the minimum meas-
urable amount was of 0.1 g/L. Blood samples were 
collected in well sealed tubes containing K3eDta + 
naF as anticoagulant and preserved at + 4/+ 8 if not im-
mediately processed [24].

StatiStical analySiS

in order to report the results of the analysis, categorical 
variables were presented as numbers and percentages; 
the comparison between subgroups was carried out us-
ing chi-square test or Fischer test, when appropriate, for 
qualitative data.
the main outcome considered was positivity to alcohol 
and drugs.
p-values were considered significant when less than or 
equal to 0.05.

Results

the characteristics of the 100 consecutively enrolled 
patients (47 males and 53 females) victims of Rta exam-
ined at the emergency Department are shown in table i.

Tab. I. characteristics of the 100 patients enrolled after road 
traffic accidents.

Driver 
characteristics

N. = 100 Circumstances N. = 100

Age group 
(years)

N. Role N°

18-35 42 drivers  
(car & motorcycle)

56

36-55 33 passengers 15

56-65 25 Bicyclists 12

pedestrians 17

Gender

male 47

female 53

Kind of trauma N° Road N°

cranial 32 urban road 43

cervical 15 extra urban road 50

thoracic   7 motorway   7

limb fracture 14

polytrauma 16

contusions 16
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Most of them are under 35 years of age, drivers, with a 
cranial trauma; only few Rta occurred on the motorway.
out of the 100 Rta recorded during the whole week 
(Monday 00:01 hrs–Sunday 24:00 hrs), 67 have oc-
curred at the weekend (Friday 00:01 hrs–Sunday 24:00 
hrs); the weekly distribution were: 5 on Monday, 7 on 
tuesday, 10 on Wednesday, 11 on thursday, 21 on Fri-
day, 31 on Saturday, 15 on Sunday.
the distribution of the Rta rate (Rta/hour rate = n. 
of Rta per 1 hour during each day interval) in the 24 
hours both during the entire week, weekend and non-
weekend days is shown in Figure 1. considering all the 
100 Rta occurring during the entire week, two major 
peaks were recorded: between 19:01 and 24:00 (30%) 
and between 00:01 and 04:00 (25%). the distribution 
of Rta appears significantly different when comparing 
weekend days (from Friday 00:01 hrs to Sunday 24:00 
hrs) and other days (from Monday 00:01 hrs to thurs-
day 24:00 hrs): the majority of the events (nearly 60%) 
occur between 24:00 and 09:00 hrs on weekend days, 
while about 80% between 14:00 and 24:00 hrs on non-
weekend days (p < 0.0001).
With the urine test for drugs detection and alcoholemia 
test 43 out of 100 patients resulted positive. a multiple 
positivity to psychoactive substances can be found in a 
single subject as alcohol plus psychoactive, or for more 
than one psychoactive (substance).
out of the 43 positive-test-subjects, the alcohol and 
drug presence is relevant during the weekend (37 cases) 
in contrast with the Monday-thursday period (6 cases) 
[oR 3.04 (95% ci 1.43; 6.46)] (Fig. 2).
as regards to alcohol consumption there is no signifi-
cant difference among Rta studied groups of subjects 
but a significantly higher proportion of drug users was 
found in passenger and bicyclists than other groups (p 
= 0.001) (Fig. 3).
Figure 4 describes the distribution of alcohol and psy-
choactive substances revealed in the 43 positive subjects. 
the total rate may be over 100% as a patient may result 
positive to more than one tested substance. alcohol is 
the most frequently detected substance of abuse (rate 
of cases total: 72%; alone: 27%; with BZo: 21%; with 
tHc: 14%). in relation to the frequency of positivity to 
substances abuse, in second place there is BZo (cases 
total: 42%; alone: 16%; with alcohol: 21%; with tca: 
5%), and respectively, in third and fourth places, there is 
tHc (cases total: 21%; alone: none; with alcohol: 14%; 
with aMp: 7%) and coc (cases total: 14%; alone: 7%; 
with opiates: 5%; with alcohol: 9%).
among all the detected substances, including alcohol, in 
over 65% of cases the use of sedatives was found.

Discussion

57% of the 100 Rta patients studied at the emergency 
Department resulted negative to alcohol and drug tests, 
and their road accidents can probably to be ascribed to 

hurry, tiredness after work time, inattention, adverse 
road or meteorological conditions, fatality. nevertheless 
this study found that nearly half of the sample examined 
(43%) was under the influence of psychotropic substanc-
es. as reported by international literature, alcohol, drugs 
and some pharmaceuticals lead to driving disability and 
to a higher number of Rta [25-27]. 31% of the drivers 
were found positive to alcohol testing: 12% positivity 
only to alcohol and 19% with drug association (tHc, 
coc, BDZ). Given that even low alcoholemics levels 
(> 50 mg/100 ml) produce disabilities to drive [28, 29], 
about one third of drivers tested were in psychophysical 
altered conditions. as regards exclusive drug intoxica-
tion, another the 31% of tested patients resulted posi-
tive. the most frequently detected substance was BZo, 
then coc, tHc and aMp. the larger portion (over 
65% of cases) of the detected psychotropic substances 
was the sedatives. in positive subjects to psychotropic 
substances the greater part of Rta is found during the 
week-end and in particular during the late night/early 
morning hours, probably after recreational time (parties, 
weekend get together, clubs, leisure time) [30]. the high 
incidence of alcohol and/or drug abuse may explain 
the high number of Rta, and if taken in combination 
they increase exponentially the degree of physical and 
psychological disability, hence the risk of Rta [31-33]. 
there is experimental and epidemiological evidence 
about the disabling role of drugs which affect the abil-
ity to drive through an effect of sedation (e.g. opiates, 
hypnotics etc.) or altered perception of risk (e.g. co-
caine, amphetamines), exacerbated by the simultaneous 
intake of alcohol. the effects of stimulant drugs cause 
heightened alertness and confidence. this may give a 
false sense of security regarding their actual levels of 
impairment and may make the person feel to be “in full 
control” and able to drive a motor vehicle [31]. this 
study shows that alcohol and drug use involves not only 
car drivers, bicyclists and motorcyclists, but also pas-
sengers and pedestrians. each of them may be involved 
in an accident because of a self alteration, or the effects 
of someone else’s psychophysical disturbances.
the rapid urine test used cannot represent a diagno-
sis, and requires a confirmation test with the Gc/MS 
method. However for the majority of the urine samples 
studied, the triage with the rapid urine test produce 
identical results to other commercial-instrument-based 
immunoassay [34].
the most significant advantage with on-site testing is 
provision of rapid results, usually within 5-10 minutes. 
Disadvantages are the risks of false positive and false 
negative results, the fact that numerous drugs cannot 
be tested for, and the limited possibilities to detect ma-
nipulation.
positivity to the urine drug test gives a qualitative an-
swer and does not allow us to determine the substance 
concentration, its intoxication level or its administra-
tion route. nevertheless the cut-off value used by the 
commercial test employed to detect drugs or their me-
tabolites in the urine allows to consider positive results 
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Fig. 2. distribution of positivity to drug and alcohol consumption on week days in subjects involved in rta.

on the right of the graph: comparison between non weekend and weekend (p < 0.002); rta = road traffic accident

Fig. 1. distribution time (24 h) of the rta/hour rate* during the entire week, monday-thursday and friday-sunday.

rta = road traffic accident; monday-thursday = from 00:01 to 24:00 hrs; friday-sunday = from 00:01 to 24:00 hrs; * = rta/hour rate (n° of rta per 
1 hour during each day interval)
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Fig. 3. presence of alcohol and drugs according to role during the road traffic accident.

Fig. 4. positivity to alcohol and psychoactive substances abuse in subjects involved in road traffic accidents.

thc = tetrahydrocannabinol; coc = cocaine; opi = opiates; mtd = methadone; tca = tricyclic antidepressant; BZo = benzodiazepines; amp = am-
phetamines; mdma = 3,4-methylenedioxymethamphetamine; met = methamphetamine; Bar = barbiturates



g. ricci et al.

94

References

[1] http://www.istat.it/salastampa/comunicati/non_calendario/ 
20041112_00/testointegrale.pdf

[2] http://www.euro.who.int/Document/e90142.pdf
[3] http://whqlibdoc.who.int/publications/2002/9241562323.pdf
[4] http://www.safecarguide.com/exp/statistics/statistics.htm)
[5] carrigan tD, Field H, illingworth Rn, Gaffney p, Hamer 

DW. Toxicological screening in trauma. j accid emerg Med 
2000;17:33-7.

[6] Seppala t, Linnoila M, Mattila Mj. Drugs, alcohol and driving. 
Drugs 1979;17:389-408.

[7] Resnick RB, Kestenbaum RS, Schwartz LK. Acute systemic 
effects of cocaine in man. Science 1977;195:696-8.

[8] Drummer oH. Drugs and accident risk in fatally injured 
drivers. Proceedings of the 13th international conference on 
alcohol, drugs, and traffic safety. adelaide 1995;1:426-9.

[9] Barbone F, McMahon aD, Davey pG, Morris aD, Reid ic, 
McDevitt DG. Association of road-traffic accidents with 
benzodiazepine use. Lancet 1998;352:1331-6.

[10] Honkanen R, ertama L, Linnoila M, alha a, Lukkari i, 
Karlsson M, et al. Role of drugs in traffic accidents. Br Med j 
1980;281:1309-12.

[11] Movig KLL, Mathijssen MpM, nagel pHa, van egmond 
t, de Gier jj, Leufkens HGM, et al. Psychoactive substance 
use and the risk of motor vehicle accidents. accid anal prev 
2004;36:631-6.

[12] Ramaekers jG. Behavioural toxicity of medicinal drugs. 
Practical consequences, incidence, management and avoidance. 
Drug Saf 1998;18:189-208.

[13] Mercer GW, jeffery WK. Alcohol, drugs, and impairment in 
fatal traffic accidents in British Columbia. accid anal prev 
1995;27:335-43.

[14] carrigan tD, Field H, illingworth Rn, Gaffney p, Hamer 
DW. Toxicological screening in trauma. j accid emerg Med 
2000;17:33-7.

[15] Gjerde H, Beylich KM, Mørland j. Incidence of alcohol and 
drugs in fatally injured car drivers in Norway. accid anal prev 
1993;25:479-83.

[16] Soderstrom ca, Smith GS, Dischinger pc, McDuff DR, 
Hebel jR, Gorelick Da, et al. Psychoactive substance use 
disorders among seriously injured trauma center patients. 
jaMa 1997;277:1769-74.

[17] Mørland j. Toxicity of drug abuse – amphetamine designer 
drugs (ecstasy): mental effects and consequences of single dose 
use. toxicol Lett 2000;112-113:147-52.

[18] Lowenstein SR, Weissberg Mp, terry D. Alcohol intoxication, 
injuries, and dangerous behaviors. j trauma 1990;30:1252-8.

[19] Rivara Fp, Koepsell tD, jurkovich Gj, Gurney jG, Soderberg 
R. The effects of alcohol abuse on readmission from trauma. 
jaMa 1993;270:1962-4.

[20] Brewer RD, Morris pD, cole tB, et al. The risk of dying in 
alcohol related automobile crashes among habitual drunk 
drivers. n engl j Med 1994;331:513-7.

[21] Maull Ki, Kinning LS, Hickman jK. Culpability and 
accountability of hospitalised injured alcohol-impaired drivers. 
jaMa 1984;252:1880-3.

[22] http://www.bio-rad.com
[23] http://www.bio-rad.it/cmc_upload/Literature/209253/c-243_

toX-See_Brochure.pdf
[24]. pasquinelli F, caldini M,valenza t. Diagnostica e tecniche di 

laboratorio. Firenze: Rosini ed. S.p.a. 1980;1:1708-9.
[25] Wennig R, origer a, Bour j, pepin G, Maurer HH, Gillard c, 

et al. Alcohol, pharmaceuticals, illicit drugs and driving. Bull 
Soc Sci Med Grand Duche Luxemb 2005;1:23-53.

[26] Hausken aM, Skurtveit S, christophersen aS. Mortality 
among subjects previously apprehended for driving under the 
influence of traffic-hazardous medicinal drugs. Drug alcohol 
Depend 2005;79:423-9.

[27] Gjerde H, Bjørneboe a, Bjørneboe Ge, Bugge a, Drevon 
ca, Mørland j. A three year prospective study of rearrests for 
driving under influence of alcohol or drugs. accid anal prev 
1988;20:53-7.

[28] Ferrara SD, Zancaner S, Giorgetti R. Low blood alcohol 
concentrations and driving impairment. int j Legal Med 
1994;106:169-77.

[29] Giorgetti R, Zancaner S, Brusini G, castagna F, Fenato F, Rossi 
a, et al. Low blood alcohol concentrations and psychomotor 
performance in tolerating and non-tolerating subjects. in: 
Kloeden cn, McLean aj, ed. Alcohol, Drugs and Traffic 
Safety. adelaide, australia: t’95, nHRMc 1995, p. 640-6.

[30] akram G, Forsyth ajM. Speed freaks? A literature review 
detailing the nature and prevalence of dance drugs and driving. 
int j Drug policy 2000;11:265-77.

[31] pavarin RM. Substance use and related problems: a study 
on the abuse of recreational and not recreational drugs in 
Northern Italy. ann ist Super Sanità 2006;42:477-84.

[32] Gjerde H, Kinn G. Impairment in drivers due to cannabis in 
combination with other drugs. Forensic Sci int 1991;50:57-60.

[33] Drummer oH, Gerostamoulos j, Batziris H, chu M, caplehorn 
jRM, Robertson MD, et al. The incidence of drugs in drivers 
killed in Australian road traffic crashes. Forensic Sci int 
2003;134:154-62.
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enough or substance in the urine. So on-site testing can 
be used for medical purposes, but cannot be used as the 
only method if a positive result may cause sanctions.
this rapid urine test may give the medical personnel of 
an emergency Department a preliminary easy and fast 
response which enables a faster diagnostic guideline, to 
avoid therapeutic faults such dangerous pharmaceuti-
cal association may induce, to inform the anaesthetist 
in case of urgent surgical intervention. it is an aid to 
anaesthesiologists, given the high frequency of patients 

with drug abuse history who are admitted to intensive 
care units and who undergo anaesthesia for emergency 
surgery [35-40].
this paper reports a preliminary study to evaluate the 
presence of the use of psychotropic substances in road 
traumatized subjects admitted to an emergency Depart-
ment. to further our knowledge of the distribution of 
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events, further studies are advisable with an increase 
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due to Rta), and using confirmation tests.
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