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ABSTRACT

Objective: To study the association between self-reported road traffic crashes (RTCs) and recent use of alcohol,

medicinal and illicit drug use and self-reported speeding the previous two years.

Methods: During the period from April 2016 to April 2017, drivers of cars, vans, motorcycles and mopeds were
stopped in a Norwegian roadside survey performed in collaboration with the police. Participation was voluntary
and anonymous. The drivers were asked to deliver an oral fluid sample (mixed saliva), which was analyzed for
alcohol and 39 illicit and medicinal drugs and metabolites. In addition, data on age, sex, and self-reported
speeding tickets and RTCs during the previous two years were collected.

Results: A total of 5031 participants were included in the study, and 4.9% tested positive for the use of one or
more illicit or medicinal drug or alcohol. We found a significant, positive association between the use of
cannabis and RTC involvement (OR=1.93, 95% CI=1.05-3.57, p=0.035) and also between previous speeding
tickets and RTC involvement (OR=1.39, 95% CI=1.08-1.80, p=0.012). In addition, older age groups were found
to have a significant, negative association with RTC involvement, with ORs equal to or less than 0.49, when

using age group 16-24 as reference.

Conclusion: Speeding, as an indicator of risk behavior, and the use of cannabis was associated with previous
RTC involvement, while increasing age was significantly associated with lower risk. This is consistent with
previous studies on RTCs.

KEY WORDS: Roadside survey, oral fluid, alcohol, drugs, speeding, road traffic crashes

Word count (excluding abstract, tables and references): 3807

Number of figures: 0

Number of tables: 3



INTRODUCTION

Speeding and driving under the influence (DUI) of alcohol or drugs are among the highest risk factors for
involvement in road traffic crashes (RTCs). DUI of alcohol or drugs may be associated with impaired attention,
increased reaction time and increased risk-taking, among other things (Ogden & Moskowitz 2004; Penning et al.
2010). In Norway, it has been illegal to drive under the influence of alcohol since 1912. However, the first legal
limit was implemented in 1936, with a limit for DUI of alcohol of 0.5 g/kg in blood. Since then, the legal limit of
DUI of alcohol was reduced to 0.2 g/kg in 2001, and per-se limits were implemented for DUI for 28 illicit and
medicinal drugs in 2012/2016 (Vindenes et al. 2015; Vindenes et al. 2012). In addition to strict DUI regulations,
speed limit is an important measure for sustaining the safety of road users. Norway was among the first countries
in the world to set speed limits already in 1912, and is among the countries in Europe with the lowest speed

limits, with the aim of reducing the number of RTCs.

Despite of strict legislation in Norway concerning DUI of drug and alcohol and speeding, there were still 106
fatal RTCs in Norway in 2017, whereof 72 of the fatalities were drivers or motorcycle riders (Statistics Norway
2018). In the same year, 667 persons were severely injured in RTC, whereof 378 were drivers or riders (Statistics
Norway. 2018). Even though the number of fatal crashes is steadily decreasing, the number of severe injury in
car crashes appears to have stabilized over the last few years. Investigations of fatal RTCs in Norway during
2005-14 found that 42% of the crashes were related to speeding, while the use of alcohol or drugs was
documented in 21% of the crashes (Haldorsen 2015); the actual proportion is probably higher as one third of
fatal crashes are not investigated for alcohol or drug use (Christophersen & Gjerde 2014; Skjgnborg et al. 2015).
Previous studies have also found that drivers under the influence of alcohol generally had higher speed when
crashing compared to sober drivers (Bogstrand et al. 2015; NHTSA 2009; Phillips & Brewer 2011; Stubig et al.
2012). Although the risk of being killed in traffic in Norway is among the lowest in the world (World Health
Organization 2017), Norwegian government implemented a “Vision Zero” in 2001, with the aim of working

towards a future with no fatalities or serious injuries in RTCs (Elvebakk & Steiro 2009).

Driver personality may predict risky driving behavior, which again may increase the risk of RTC involvement
(Elander et al. 1993; Lucidi et al. 2014; Yang et al. 2013). Speeding may be regarded as an indicator of risk-
taking behavior (Golias & Karlaftis 2001; lversen 2004), which can be linked to sensation seeking (Zuckerman
& Neeb 1980). Associations have also been found between sensation seeking or risk-taking personality and the
use of illicit drugs (Donohew et al. 1999a; Donohew et al. 1999b) and alcohol (Earleywine & Finn 1991;
Earleywine et al. 1990; Shapiro & Kim 2002). These are substances, which themselves may increase risk-taking

behavior.

It has also been proposed that attitudes and subjective norms may predict certain behaviors (Ajzen & Fishbein
1980; Fishbein & Ajzen 1975). The perceived behavioral control (PBC) may be a third predictor of behavior, as
described in the theory of planned behavior (TPB) (Ajzen 1985; Ajzen 1991). In several studies where TPB was
applied to predict the intention to exceed speed limits, it was found that attitude, subjective control and PBC can
be used to predict the intention (Conner et al. 2007; Elliott et al. 2003; Letirand & Delhomme 2005). Speeding
may thus often be a result of several factors related to personality, subjective norms and attitudes, as well as

perceived subjective control.



The literature on the association between speeding, DUI and RTC is primarily based on studies on fatal crashes.
We therefore wanted to investigate the association between speeding and DUI on RTC risk in normal road
traffic.

We hypothesize that, in spite of strict speed limits and DUI limits implemented to reduce the number of RTCs,
speeding as an indicator of risk-taking behavior and DUI of alcohol and drugs are still predominant risk factors
for RTCs. The aim of this study was to investigate the association between the use of alcohol or drugs before

driving, self-reported speed violations, and self-reported RTC involvement among drivers in random road traffic.
METHODS
Study design

A cross-sectional study was performed in the Norwegian counties of Oslo, Akershus, Buskerud, Hedmark and
Oppland. The aim was to collect anonymous survey data and oral fluid (mixed saliva) samples from volunteer
drivers of cars, vans, motorcycles and mopeds stopped by the Norwegian Mobile Police Service and the Road
Traffic Department in Oslo Police District.

Participants

The sampling was performed from April 2016 to April 2017, as described by Furuhaugen et al. (2018). The
participants were asked to deliver an oral fluid sample and answer a survey regarding speeding tickets and

involvement in RTCs during the last two years.
Variables

As part of the survey, we collected information about the sex and age group of the participants, and we asked if

they had been given a ticket for speeding or been involved in any RTCs the previous two years.
Oral fluid analyses

Oral fluid samples were collected from the participants using Quantisal™ Oral Fluid Collection Device
(Immunalysis Corporation, Pomona, CA, USA) as described by Furuhaugen et al. (2018). An automated
enzymatic method using alcohol dehydrogenase, as described by Kristoffersen & Smith-Kielland (2005), was
used for alcohol analysis. Analysis of illicit and medicinal drugs was performed using ultra-performance-liquid
chromatography coupled with tandem mass spectrometry, as described by Furuhaugen et al. (2018), who also
listed the cutoff limits for each compound. All analyses were performed at the laboratory of the Department of

Forensic Sciences at Oslo University Hospital.
Statistical analyses

Pearson’s chi-square test was used to test for associations between self-reported speeding tickets and the use of
illicit and medicinal drugs and alcohol. We decided to divide illicit drugs into cannabis (tetrahydrocannabinol;
THC) and stimulants (amphetamines, cocaine or benzoylecgonine), and medicinal drugs into opioid analgesics

(morphine, codeine, tramadol, buprenorphine or methadone) and sedatives and hypnotics (benzodiazepines with



some metabolites and z-hypnotics) to investigate which groups of illicit drug or medicinal drug might be
associated with previous speeding tickets. We also wanted to test if there was an association between speeding
tickets, the use of alcohol, illicit and medicinal drugs (and groups of drug) and self-reported RTCs. The alpha

value was set at 0.05.

To test for associations between self-reported RTC involvement, speeding tickets and the use of illicit drugs,
medicinal drugs and alcohol, we employed multivariable logistic regression analysis. Self-reported RTC was
used as dependent variable and self-reported speeding tickets and the use of alcohol and different groups of illicit
and medicinal drugs were used as independent variables together with sex and age group, regardless whether any
of the variables was statistically significantly associated with the dependent variable or not. Interactions between

independent variables were studied.

All statistical analyses were performed using SPSS® Statistics version 23 (IBM Corporation, Armonk, NY).

Ethics

The study was approved by the Regional Committee for Medical and Health Research Ethics, approval no.
2015/2092.

RESULTS

A total of 5556 drivers of cars, vans, motorcycles and mopeds were stopped and asked to participate in this
study, whereof 518 drivers (9.3%) declined to participate, and four participants delivered oral fluid samples with
insufficient volume and were subsequently excluded. The total number of participants who delivered oral fluid
samples was 5034. Further, two participants were excluded because their age was not recorded, and one

participant because sex was not recorded, resulting in a dataset of 5031 participants.

As Table 1 shows, there was a higher percentage of men compared to women among the participants (67.2% vs
32.8%), and the mean age was approximately the same for men as for women (45.9 and 44.1, respectively).
Generally, men reported higher number of RTCs and speeding tickets the previous two years compared to
women (76.1% vs 23.9%, and 70.4% vs 29.6%, respectively).

Analyses of oral fluid samples from the 5031 participants found 298 positive substance detections. However,
several participants tested positive for more than one compound, resulting in 4.9% of the participants testing
positive for one or more illicit drug, medicinal drug or alcohol. A total of 1.4% of the participants tested positive
for THC, indicating recent use of cannabis, with a larger proportion of those being men (84.7%). There were also
more men among those testing positive for other illicit drugs, mainly stimulants. Of the medicinal drugs, 1.1% of
the participants tested positive for opioid analgesics, and these were predominantly men. Within the opioid
analgesics, most drivers tested positive for codeine and tramadol, with the sex-distribution being almost the same
within the users of these substances (data not shown). Sedatives and hypnotics were the only subgroup of drugs

where the users were predominantly women. A more detailed overview of sex-distribution of each illicit and



medicinal drug, together with cutoff limits, has been published by Furuhaugen et al. (2018). The cutoff limits
used in this study are the same as those used in a previous roadside study (Gjerde et al. 2013), except that some
additional substances were included; this included tramadol because of increased number of prescriptions,
phenobarbital because it is commonly used in a neighboring country, fentanyl because of increasing misuse, and
ten of the most likely used New Psychoactive Substances. Findings of alcohol or drugs were categorized as
positive if above the cutoff concentrations, and reflected use of alcohol or single doses for most drug types
during the last 1-2 days. For chronic users of some drugs, oral fluid sample may test positive for more than two

days after the last intake.

Bivariate analyses (Table 2) showed that the use of any illicit drug had a significant, positive association with
self-reported speeding tickets (p=0.008). However, when sub-dividing illicit drugs into cannabis and stimulants
separately, there was no significant association with self-reported speeding tickets (p=0.105 and 0.063,

respectively).

A larger proportion of those reporting to have been speeding also reported to have been involved in RTCs
compared to those who did not report speeding (p=0.002). Also the use of any illicit and medicinal drugs was
significantly associated with self-reported RTC involvement (p=0.004 and p=0.009, respectively), with
participants testing positive for illicit drugs reported to have been in RTCs more frequently compared to those
testing negative for the use of any illicit drugs (17.2% vs 8.6%), while participants testing positive for the use of
medicinal drugs reported to have been involved in RTCs less frequently compared to those that tested negative
for the use of medicinal drugs (2.8% vs 9.0%). The use of cannabis was found to be significantly associated with
reported RTCs, with users having been in crashes more often than non-users (p<0.001), while the use of
sedatives and hypnotics confers a lower risk for having been in RTCs compared to those not using those
substances (1.9% vs 8.9%, p=0.012).

Crude and adjusted ORs for RTCs are presented in Table 3, showing that there was an association between age
groups and RTCs after adjusting for all variables, with ORs of 0.49 or less for older age groups when using age
group 16-24 years as reference (p<0.001 for all age groups). Having previous speeding tickets was also
significantly associated with previous RTCs after adjusting for all variables, with an OR of 1.39 (95% CI=1.08-
1.80). Drug use as independent variables shows that THC was significantly associated with RTCs (adjusted
OR=1.93, 95% CI=1.05-3.57).

When grouping the use of any illicit drug separately into one variable, a significant association between the use
of illicit drugs and RTCs was found (OR=2.20, 95% Cl=1.27-3.81), but this association was not significant after
adjusting for sex, age group, speeding and the use of medicinal drugs (OR=1.68, 95% CIl= 0.95-2.96). When
grouping opioid analgesics, sedatives and hypnotics into one variable (medicinal drugs), a negative association
with reported RTC was found (OR=0.29, 95% CI=0.11-0.78), but this was not significant after adjusting for sex
and age groups (OR=0.43, 95% C1=0.16-1.19).

We did not find any significant interactions between the independent variables.



Discussion

In this study we found several factors that were associated with self-reported road traffic crash (RTC)
involvement. In general, men reported more frequently to have been involved in RTCs and having received
speeding tickets the previous two years compared to women, especially those in the youngest age group (16-24
years). This is in agreement with a study from the United States where men, and especially young men aged 16-
25, pose the highest risk of causing fatal crashes, based on data from 2001-2003 (Eustace & Wei 2010). That
study also found that speeding was the most unsafe driving action contributing to fatal crashes, and that driving
errors contribute more to fatal RTCs caused by women compared to men. Also Storie et al. (1977) found that
while women were involved in crashes associated with errors of perceptual nature, such as distraction, not seeing

hazards and in making turning maneuvers, men were involved in drink driving and speeding-related crashes.

We also found that a larger proportion of male drivers tested positive for the use of illicit drugs or alcohol, while
a larger proportion of female drivers tested positive for the use of medicinal drugs. As Buccelli et al. (2016)
discusses in a review article, several studies confirm gender differences in drug use patterns, with predominantly
men using illicit drugs and women using medicinal drugs, which is rooted in both sociocultural and biological
differences.

The data presented in Table 2 indicated that speeding and the use of various groups of illicit and medicinal drug
use were associated with self-reported RTC, and also that the use of illicit drugs was associated with self-
reported speeding. From the multivariable analysis data in Table 3, we saw that after adjusting for age group and
sex, the use of cannabis and previous speeding tickets was still found to be significantly associated with RTCs.
While speeding itself is a risk factor for crashes (Lancaster & Ward 2002), it has also been found to be
associated with other risky driving behavior, such as DUI of alcohol, stimulants and cannabis (Golias & Karlaftis
2001; Iversen 2004; Liu et al. 2016). As already mentioned, 42% of fatal RTCs were found to be related to
speeding in Norway during 2005-14, while at least 21% were related to DUI of drugs or alcohol (Haldorsen
2015). When analyzing specific groups of illicit drugs and medicinal drugs, we found that only the use of
cannabis had a significant association with self-reported RTC after adjusting for age group, sex and use of other
substances. Previous studies have also found a significant association between the use of cannabis and fatal or
injurious traffic crashes (Asbridge et al. 2012; Ramaekers et al. 2004). Blows et al. (2005) found a strong

association between habitual cannabis use and previous car crash injury.

It has also been found that the combined use of cannabis and alcohol can result in synergic impairing effects
(Bramness et al. 2010; Chihuri et al. 2017; Ramaekers et al. 2004). However, in our study, only one participant

tested positive for both THC and alcohol.

A survey of alcohol and drug use among about 2300 persons in Norway found that 3% reported that they had
been driving with BAC above the legal limit, or being passenger where the driver had BAC above the legal limit
during the last year. Only 1% reported the same for drug driving (Hesjevoll & Fyhri 2017). A survey among
Norwegian young adults aged 17-28 years found that 7.6% reported having driven a motor vehicle under the
influence of alcohol during the previous 12 months; 11.8% of males and 4.2% among females (Moan et al.
2013). An American survey from 2014 reported higher proportions of drunk and drugged driving; 11.1% of the
participants (age 16 years and older) had been DUI of alcohol the last 12 months, while 4.1% had been DUI of



illicit drugs during the same time (Lipari et al. 2016). DUI of alcohol was highest between age 21 and 24 years,
where 18.9-19.4% reported DUI, and the numbers steadily declining to 4.1% of the participants 65 years and
older reporting to have been DUI of alcohol. Similarly, the self-reported prevalence of DUI of illicit drugs was
highest between age 20 and 22, with 12.4-12.7%, and the numbers declining to 0.2% of the participants aged 65
and older reporting to have been DUI of illicit drugs. The self-reported incidence of DUI was thus lower in
Norway than in the USA.

The DRUID project, comprising roadside surveys from 13 countries in Europe from 2007 to 2009, concluded
that testing positive for medicinal drugs was most prevalent in (Gjerde et al. 2013; Houwing et al. 2011). This

finding may explain why those who tested positive for medicinal drugs reported less RTC involvement.

Bivariate analyses might give the impression that medicinal drugs can have a somewhat protective effect on
previous RTCs, with the use of medicinal drugs conferring lower traffic crash risk, specifically the use of
sedatives and hypnotics. In multivariable analysis adjusting for age group and sex, no significant association was
found. Most studies involving traffic crashes and medicinal drug use have focused on benzodiazepines,
indicating that benzodiazepines are associated with increased crash risk, although there seems to be a
contribution from having sleep problems (Orriols et al. 2009). A Norwegian registry-based study from 2007
found that filling a prescription for z-hypnotics increased the risk of RTCs with standardized incidence ratios of
2.2-4.0 (Gustavsen et al. 2008). However, being a young and unexperienced driver seems to constitute a larger

crash risk than being an elderly driver who is using benzodiazepines or similar drugs for therapeutic purposes.

The association between cannabis use and RTC involvement does not prove that cannabis use increases the risk
for RTC involvement more than alcohol or other drugs. Many experimental studies have found that cannabis use
affects the ability to drive safely, both driving simulator studies (Lenne et al. 2010; Papafotiou et al. 2005; Ronen
et al. 2008) and on-road studies (Ramaekers et al. 2000; Robbe 1998), and epidemiological studies have also
found increased crash risk associated with cannabis use (Asbridge et al. 2012; Bedard et al. 2007; Gjerde et al.
2015), although less than for alcohol impairment. Because of the increasing decriminalization and legalization of
cannabis at a global level, it is likely that the incidence of driving under influence of cannabis will also increase.
A road-side study from six jurisdictions in California in 2010 showed an increase in cannabis use among drivers
compared to 2007 (Johnson et al. 2012). The study also found that drivers with medical cannabis permits were
more likely to test positive for THC compared to non-permit users, and that drivers testing positive did not think
their cannabis-use affected their driving skills. These findings might indicate that the legalization and
decriminalization of cannabis has led to increased acceptance and tolerance towards use and disregard for the

effects it has on driving skills.

Recreational use of cannabis is illegal in Norway, and its use is not commonly accepted in the population. It is
likely that cannabis users might therefore not represent a random selection of drivers in the actual age and sex
groups, but might be over-represented by individuals with risk-taking personalities or drivers with norms and
attitudes that allow risk-taking behavior in road traffic. Future studies should therefore also investigate driver’s

attitudes towards driving after cannabis use in addition to other risk-taking behavior.



Strengths and limitations

The main strengths or this study were that information on substance use was based on analytical testing, not self-
reports, and that a large number of drivers were included. The refusal rate in our study was less than 10%, which
is good in this type of studies. Finally, the use of validated questionnaires and well-documented methods for

analyzing oral fluid samples strengthens the findings.

The main limitation is that we have to be careful not to make strong assumptions on the association between
substance use, speeding and RTC involvement because we combined drug test results from the sampling date

with self-reported speeding and RTCs during the two years prior to sampling.

It is likely that some of those who declined to take part of the survey had recently been using alcohol, illicit or
medicinal drugs. In addition, under-reporting of previous RTCs and speeding tickets is likely in these kinds of

surveys. We have no information whether the medicinal drugs are used as prescribed or in an illegal context.

We do not know the time of drug intake or dose; it may have been taken many hours before collection of the oral
fluid sample, so testing positive for a drug did not necessarily indicate driving impairment. We have no
information whether the medicinal drugs that were found in the oral fluid samples had been used in accordance

with prescription or for recreational use.

Due to low number of drivers testing positive for psychoactive substances, particularly for alcohol, the statistical
power of this study may have been too low to identify significant associations between the use of alcohol or

drugs before driving and speeding and RTC involvement.

In order to overcome some of the limitations mentioned above, a better study of the association between use of
cannabis and other psychoactive substances with RTC involvement can be performed by studying drivers injured
in RTCs who are treated at hospitals by analyzing alcohol and drugs in blood samples combined with
questionnaires. So-called responsibility studies, a type of observational study where those responsible for the

crash are compared to those not responsible (Kim & Mooney 2016), may also provide valuable data.
Conclusions

In conclusion, we found that previous speeding tickets, age and the use of cannabis were significantly associated
with previous RTCs. On this background we hypothesize that more speed controls (both automatic and police-
initiated random controls) may reduce speed-related RTCs. To reduce DUI-related crashes, we suggest
equipping more police patrols with instruments to detect DUI of substances other than alcohol. In addition, we
suggest initiation of multicomponent programs including several measures to reduce impaired driving, focusing
especially on DUI of commonly used drugs such as cannabis. Such programs have been shown to be effective in

reducing alcohol-related crashes (Shults et al. 2009).
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Table 1: Characteristics of study participants.

Total Male Female p

Participants (%) 5031 3380 (67.2%) 1651 (32.8%)

Age (mean) 454 459 441
Speeding (%) 715 (14.2%) 544 (76.1%) 171 (23.9%) <0.001
Road traffic crash (%) 442 (8.8%) 311 (70.4%) 131 (29.6%) 0.136
llicit drugs

THC 72 (1.4%) 61 (84.7%) 11 (15.3%) 0.001

Stimulants? 26 (0.5%) 25 (96.2%) 1 (3.8%) 0.002

New psychoactive substances® 1 (0.0%) 1 (100.0%) 0 (0.0%) 0.485
Medicinal drugs

Opioid analgesics® 54 (1.1%) 33 (61.1%) 21 (38.9%) 0.339

Sedatives and hypnotics? 105 (2.1%) 45 (42.9%) 60 (57.1%) <0.001
Alcohol 15 (0.3%) 14 (93.3%) 1 (6.7%) 0.031

3 Stimulants: amphetamine, methamphetamine, MDMA (ecstasy), cocaine and benzoylecgonine. ®) New psychoactive
substances: 5F-APINACA. © Opioid analgesics: buprenorphine, codeine, methadone, morphine and tramadol. 9 Sedatives
and hypnotics: 7-aminoclonazepam, diazepam, nordiazepam, clonazepam, phenazepam, meprobamate, nitrazepam,

oxazepam, phenobarbital, zolpidem and zopiclone.



Table 2: Bivariate associations between the use of alcohol, illicit and medicinal drugs and speeding ticket and

road traffic crash involvement.

Factor Speeding ticket Road traffic crash involvement
No Yes No Yes
N (%) N (%0) P N (%0) N (%0) P
3959 357
Speeding ticket (No) 0.002
(97.7) (8.3)
630 85
Speeding ticket (Yes)
(88.1) (11.9)
o 4245 693 4512 426
Hlicit drugs (No) 0.008 0.004
(86.0) (14.0) (91.4) (8.6)
o 71 22 77 16
Ilicit drugs (Yes)
(76.3) (23.7) (82.8) (17.2)
4259 700 4532 427
THC (No) 0.105 0.000
(85.9) (14.1) (91.4) (8.6)
57 15 57 15
THC (Yes)
(79.2) (20.8) (79.2) (20.8)
4297 708 4567 438
Stimulants (No) 0.063 0.233
(85.9) (14.1) (91.2) (8.8)
19 7 22 4
Stimulants (Yes)
(73.1) (26.9) (84.6) (15.4)
4188 698 4448 438
Medicinal drugs (No) 0.384 0.009
(85.7) (14.3) (91.0) (9.0)
- 128 17 141 4
Medicinal drugs (Yes)
(88.3) (11.7) (97.2) (2.8)
. . 4223 703 4486 440
Sedatives and hypnotics (No) 0.409 0.012
(85.7) (14.3) (91.1) (8.9)
) ) 93 12 103 2
Sedatives and hypnotics (Yes)
(88.6) (11.4) (98.1) (1.9)
4269 708 0.792 4537 440
Opioid analgesics (No) 0.185
(85.8) (14.2) (91.2) (8.8)
47 7 52 2
Opioid analgesics (Yes)
(87.0) (13.0) (96.3) (3.7)
4302 714 4575 441
Alcohol (No) 0.402 0.772
(85.8) (14.2) (91.2) (8.8)
14 1 14 1
Alcohol (Yes)
(93.3) (6.7) (93.3) (6.7)




Table 3: Adjusted odds ratios for the association between RTCs and seX, age group, speeding tickets and the use

of various groups of illicit and medicinal drugs and alcohol.

Independent variables

Road traffic crash

OR (95% CI)

Crude Adjusted
Sex (Male) 1.18 1.17
(0.95-1.46) (0.94-1.46)
Age group 16-24 (Reference)
Age group 25-34 0.50 0.49
(0.37-0.66)*** (0.36-0.65)***
Age group 35-44 0.24 0.24
(0.17-0.33)*** (0.17-0.34)***
Age group 45-54 0.29 0.30
(0.21-0.39)*** (0.22-0.40)***
Age group 55-64 0.23 0.24
(0.16-0.32)*** (0.17-0.34)***
Age group 65+ 0.16 0.17
(0.10-0.25)*** (0.11-0.27)***
Speeding (Yes) 1.50 1.39
(1.16-1.92)** (1.08-1.80)*
THC (Yes) 2.79 1.93
(1.57-4.98)*** (1.05-3.57)*
Alcohol (Yes) 0.74 0.54
(0.10-5.65) (0.07-4.30)
Stimulants (Yes) 1.90 1.34
(0.65-5.53) (0.43-4.19)
Opioid analgesics (Yes) 0.40 0.67
(0.10-1.63) (0.16-2.80)
Sedatives and hypnotics 0.20 0.33
(0.05-0.81)* (0.08-1.35)

*p<0.05, **p<0.01, ***p<0.001. The model was adjusted for sex, age group, speeding, use of THC, alcohol, stimulants,

opioid analgesics and sedatives and hypnotics.



