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ABSTRACT 

Objective: To study the use of alcohol and drugs among the general driving population in the south-eastern part 

of Norway and to compare the findings with the results from a similar roadside survey in 2008-9. 

Methods: A roadside survey of drivers of cars, vans, motorcycles and mopeds was performed from April 2016 

to April 2017 in collaboration with the Mobile Police Service. Oral fluid was collected using the Quantisal 

device and analysed for alcohol, illicit drugs and psychoactive medicinal drugs. Age, sex, time and geographical 

region were recorded. 

Results: Of the 5556 drivers who were asked to participate in the study, 518 drivers (9.3%) declined to 

participate, and four samples contained insufficient volume of oral fluid to be analysed; thus, 5034 drivers were 

included. Fifteen drivers (0.3%) suspected by the police for driving under the influence of alcohol or drugs 

refused to participate in the study, so the alcohol and drug findings represent minimum values. The weighted 

prevalence of alcohol concentrations above the legal limit 0.2 g/L was 0.2%, which is similar to the finding in 

the 2008-9 survey. The weighted prevalences of medicinal drugs and illicit drugs were 3.0% and 1.7%, 

respectively; those numbers included some more drugs than in 2008-9 survey and are therefore not comparable. 

The most prevalent illicit and medicinal drugs were tetrahydrocannabinol (1.3%) and zopiclone (1.4%). The 

prevalences of benzodiazepines and amphetamines were significantly lower than detected in the 2008-9 survey. 

Only one sample tested positive for a New Psychoactive Substance.  

Conclusions: The proportion of samples that tested positive for alcohol had not changed since 2008-9, whereas 

the proportions that tested positive for benzodiazepines and amphetamines were lower. There are several 

possible reasons for the reduction: implementation of legal limits for 28 drugs in 2012-16, increased use of drug 

recognition tests, the implementation of drug screening instruments and automatic number plate recognition by 

the police since 2010, more focused enforcement of the DUI law, better information to drivers, and changes in 

drug prescriptions.  
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INTRODUCTION 

Background 

Driving under the influence (DUI) of alcohol or drugs increases the risk for involvement in a road traffic crash 

(RTC). It has been estimated that about 30% of drivers killed in RTCs in Norway during 2000-10 were impaired 

by alcohol or drugs (Gjerde 2014). Norway implemented a “Vision Zero” strategy in 2001, which aims at 

working towards a future in which no-one will be killed or seriously injured in RTCs using multiple strategies 

(Elvebakk & Steiro 2009). One of the action items in this strategy was to reduce the incidence of DUI of alcohol 

or drugs (Ministry of Transport and Communications 2014). 

As early as in 1936, Norway implemented a legal limit for DUI of alcohol in blood of 0.5 g/kg (about 0.5 g/L) to 

reduce the incidence of DUI of alcohol. An impairment law on driving under the influence of drugs was 

implemented in 1959; according to that regulation, a driver could be sentenced for DUI if the drug concentration 

in blood was sufficiently high to impair the ability to drive safely, and clinical tests performed by a physician at 

the time of blood sample collection indicated impairment. In order to reduce the incidence of DUI further, the 

legal limit for alcohol was reduced to 0.2 g/kg in 2001, and per-se limits for 28 drugs were implemented in 

2012/2016 corresponding to a blood alcohol concentration (BAC) of 0.2 g/kg, as well as limits for graded 

sanction corresponding to BACs of 0.5 and 1.2 g/kg for 22 of these drugs (Vindenes et al. 2015; Vindenes et al. 

2012). Six out of the 28 drugs do not have limits for graded sanction; this includes five stimulants and one 

hallucinogenic drug. 

An important requirement for having the desired effect is that the enforcement of the law is efficient. Therefore, 

the police were allowed to use drug recognition test (field sobriety test) on a broad basis as well as drug 

screening of oral fluid at the roadside to help enforcing the law (Ministry of Justice 2012). Efficient drug 

screening instruments were introduced in 2015 when the police started using the Dräger DrugTest 5000 

instrument. The police also increased the focus on DUID by having more targeted controls, and started using 

automatic number plate recognition in 2010 to identifying drivers with previous DUI or drug convictions. 

Another important requirement for having a preventive effect is that drivers are informed about the change in 

law and enforcement. In our country, the changes in the regulation in the road traffic act and enforcement have 

been discussed in newspapers, magazines, radio and TV, and information is given in the compulsory course for 

obtaining a driver license.  

Objectives 

Our hypothesis was that the implementation of legislative limits for drugs combined with enforcement and 

information reduced the incidence of DUI. We therefore wanted to compare the prevalence of alcohol and drug 

use among drivers in five counties in south-eastern Norway in 2016-17 with the results of the roadside survey 

that was performed in the same counties in 2008-9 to determine whether a reduction had occurred. A second 

objective was to determine the prevalence of some new legal and illegal psychoactive substances that had not 

been investigated in the previous study. 

METHODS 
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Study Design 

A cross-sectional study was performed in the following counties in south-eastern Norway: Oslo, Akershus, 

Buskerud, Hedmark, and Oppland. Those counties were selected because a similar study was performed in those 

counties in 2008-9 as part of the DRUID project (Gjerde et al. 2013). The population of those counties was 1.9 

million, and constituted 37% of the Norwegian population. The study was performed as a roadside survey in 

collaboration with the Norwegian Mobile Police Service and Oslo Police District. Drivers of cars, vans, 

motorcycles and mopeds were included; participation was anonymous and voluntary. We used the same study 

design as in our previous roadside survey (Gjerde et al. 2013), except that time intervals for selecting drivers 

were not chosen by random, but instead selected systematically to ensure an even representation of all weekly 

time intervals over one year.  

Participants 

Due to the sparsely population in rural areas of Norway, roadside sampling could not be performed completely 

by random. Therefore, drivers were selected from April 2016 to April 2017 using a multistage cluster sampling 

procedure.  

First, we selected the same geographical areas as those used in the previous study (one area west of and one area 

east of Oslo). Roadways included in the 2008-9 study made the foundation when choosing roads for data 

collection. Second, time intervals for the study were selected systematically in a repetitive pattern to cover 

working days and weekends, the morning, afternoon, evening and night; and the last stage consisted of stopping 

drivers and asking for participation.  

The time periods of data collection consisted of eight five-day periods, two within each season of the year; one 

for the study area west of Oslo and one for the area east of Oslo. Important holidays were avoided. For each 

period, the study protocol specified a fixed pattern: the first day of sampling started between 6 a.m. and 8 a.m., 

the following day at 10 a.m., next day at 4 p.m., the day after at 10 p.m., and the final day around midnight. To 

cover 7 days a week, the start day was altered for each period. The time interval from 4 a.m. to 6 a.m. was not 

included due to working time regulations in the Mobile Police Service. 

For each day, the sample collection consisted of 2x2 hours of collection on site. After the first two hours of 

collection, the research team and the police had a break for one hour, while moving to a new location. 

Two additional two-day periods were added in order to include drivers from the central part of Oslo. 

The recruitment of drivers was performed in collaboration with the police, who first stopped drivers and 

performed a routine control of breath alcohol level and driver license before asking the drivers to continue to the 

research team. To ensure the privacy of the participants, the police and the research team kept a minimum 

distance of 5-10 meters to establish a distinct separation between the two groups. Oral and written information 

about the project was given to each driver. After an informed consent was obtained, an oral fluid sample was 

collected and a questionnaire was answered. No personal information was registered and the oral fluid samples 

were not analysed on site. 
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Recorded Data 

The following data were recorded: age, sex, citizenship, type of vehicle (car, van, motorcycle or moped), time 

period of the day (2 hour intervals), day of the week, month, and collection site. These data were also recorded 

for drivers who refused to provide an oral fluid sample. 

Collection of Oral Fluid 

Oral fluid samples were collected using the Quantisal™ Oral Fluid Collection Device (Immunalysis Corporation, 

Pomona, CA). The collection pad was placed under the tongue or between tongue and cheek until the indicator 

turned blue, or until five minutes had passed. The pad was then placed in the collector tube containing a 

preservative buffer solution. The tube was labelled with a barcode identical to the barcode of the questionnaire 

and placed in a cooling bag at a temperature of approximately 5°C. The samples were transported to the 

laboratory in Oslo within five hours after the end of the collection period and stored at -20°C until analysis.  

Analysis of Oral Fluid 

Prior to analysis, the samples were thawed and weighed to determine the volume of oral fluid collected. The 

weight of oral fluid collected was used to calculate drug concentrations in undiluted oral fluid. Aliquots were 

pipetted to separate tubes for analysis of alcohol and drugs. Alcohol analysis was performed by an automated 

enzymatic method using alcohol dehydrogenase (Kristoffersen & Smith-Kielland 2005). Analysis of drugs was 

performed by ultra-high-performance liquid chromatography with tandem mass spectrometry detection using a 

5-point calibration curve.  

Samples were extracted using an automatic procedure (Valen et al. 2017b). Samples were analysed as previously 

described (Lund et al. 2011) with some minor modifications. Separation was performed with an Acquity HSS 

T3-column (2.1 x 100 mm, 1.8 µm; Waters Corporation, Milford, MA) using an Agilent 1290 Infinity LC 

System (Agilent Technologies, Palo Alto, CA), with an injection volume of 2 µL. An Agilent 6490 Triple 

Quadrupole was used for detection, operating with positive ionization in multiple reaction monitoring (MRM) 

mode, with two transitions for each compound, except for phenobarbital, which only had one transition. 

Analytical cut-off concentrations are presented in Table 1. 

Study Size 

Our previous roadside survey in the same region in 2008-9 included 5393 drivers. Our aim was to design a study 

that could detect a statistically significant prevalence change (p<0.05 using Pearson chi-square testing) of ±0.2% 

from a prevalence of 0.3% in the previous study and ±0.6% from 2.0% in the previous one. We calculated that a 

study size of 5000 participants would be appropriate.  

Statistics 

Pearson’s chi-square test was used to compare participant characteristics and refusal rates.  

Weighted prevalences of alcohol and drugs in oral fluid and odds ratios were calculated using SPSS® Statistics 

version 23 (IBM Corporation, Armonk, NY). The weighted prevalence was estimated by first calculating 
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preliminary weights for distribution of drivers over time periods of the week (wt) and geographic region (wg) to 

adjust for under- and oversampling. The time periods were: (1) Monday to Friday 4:00 a.m. to 9:59 a.m.; (2) 

Monday to Friday 10:00 a.m. to 3:59 p.m.; (3) Monday to Thursday 4:00 p.m. to 9:59 p.m.; (4) Monday to 

Thursday 10:00 p.m. to 11:59 p.m. and Tuesday to Friday 12:00 a.m. to 3:59 a.m.; (5) Saturday to Sunday 4:00 

a.m. to 9:59 a.m.; (6) Saturday to Sunday 10:00 a.m. to 3:59 p.m.; (7) Friday to Sunday 4:00 p.m. to 9:59 p.m.; 

(8) Friday to Sunday 10:00 p.m. to 11:59 p.m. and Saturday to Monday 12:00 a.m. to 3:59 a.m. Time periods 5 

to 8 were defined as weekend. Preliminary weights for time periods were calculated to make the weighted 

distribution match the distribution of motor vehicles in random road traffic based on data from the Norwegian 

Public Roads Authority (Table 2). The geographical regions were: (1) Greater Oslo area and (2) outside greater 

Oslo. Preliminary geographical weights were calculated so that the geographically adjusted distribution of the 

2016-17 study matched the distribution of drivers in the 2008-9 survey. The final weights for all drivers for time 

period t and region g were given by wt∙wg. See Gjerde et al. (2013) for more details. 

Adjusted odds ratios (ORs) with 95% confidence intervals (95% CI) were calculated using multivariate 

unconditional logistic regression. The dependent variable was drug detection, the independent variable was 

roadside survey period (2008-9 or 2016-17; the 2008-9 survey was used as the referent). The following 

covariates were entered in the logistic model: driver’s sex, age, time period and geographical region. 

Wilson binomial confidence intervals for proportions (Wilson 1927) were calculated incorporating continuity 

correction (Blyth & Still 1983; Newcombe 1998) using VassarStats online software (www.vassarstats.net). 

Ethics 

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

2015/2092. 

RESULTS 

Participants 

The study included drivers of passenger cars, vans, motorcycles and mopeds. A total of 5556 drivers were asked 

to participate in the study, of which 518 drivers (9.3%) declined to participate. Four samples contained 

insufficient volume of oral fluid to be analysed; those four drivers were excluded from the study. In total, 5034 

drivers were therefore included. 

The characteristics of those who participated and those who refused to participate are presented in Table 3, 

together with data for the participants in the roadside survey performed in 2008-9. There were differences 

regarding the proportion of females (p<0.001) and geographical distribution (p<0.001). There were also 

differences in age distributions and distributions over time periods.  

The refusal rates were higher during weekday and weekend mornings compared to the rest of the week 

(p<0.001) as well as weekend nights comped to weekends between 10:00 a.m. and 9:59 p.m. (p<0.001), and 

higher in the greater Oslo area than in other areas (p<0.001). It was highest among those aged 25-44 years 

http://www.vassarstats.net/
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compared to other age groups (p<0.001) and higher among men than women (p<0.001). We did not collect data 

for drivers who refused to provide oral fluid sample during the 2008-9 study. 

Analytical Findings in Oral Fluid 

Crude analytical results above the analytical cut-off limits are presented in Table 1. The total crude prevalence of 

alcohol or drugs among the drivers was 4.9%; when weighting for the distribution of road traffic in the eight 

time periods, the weighted prevalence was 4.8%. 

The weighted prevalences of alcohol, medicinal drugs and illicit drugs were 0.2%, 3.0% and 1.7%, respectively. 

The most prevalent illicit drugs were tetrahydrocannabinol (THC; 1.3%), amphetamines (amphetamine or 

methamphetamine; 0.3%) and cocaine (including the metabolite benzoylecgonine; 0.2%); the most prevalent 

medicinal drugs were zopiclone (1.4%), tramadol (0.6%) and codeine (0.4%). 

Only one drug defined as New Psychoactive Substance (NPS) was found: one sample tested positive for 5F-

APINACA, which is a synthetic cannabinoid. 

The proportions of samples that tested positive for alcohol, illicit drugs and medicinal drugs for different time 

periods of the week are presented in Table 4. The prevalence of medicinal drugs was highest during daytime (10 

a.m. to 3:59 p.m.) on weekdays and weekends, and lowest during night-time (10 p.m. to 3:59 a.m.) in weekends. 

The prevalence of illicit drugs and alcohol was highest during night-time in weekends. 

The police apprehended 31 drivers suspected of driving under the influence of alcohol or drugs who were 

transported to a medical doctor for collection of blood samples for forensic toxicology testing. Fifteen of those 

drivers refused to participate in the study. We do not know whether influence of alcohol or drugs was suspected. 

Hence, the results presented should be considered as the minimum estimate of the prevalence. 

A comparison of analytical findings in the present study with the findings from the same regions in the roadside 

survey performed in 2008-9 (Gjerde et al. 2013) is presented in Table 5; results for buprenorphine, etizolam, 

fentanyl, phenazepam, phenobarbital, tramadol and NPS are not included, because those substances were not 

analysed for in the former investigation. The prevalences of amphetamines and benzodiazepines, as well as the 

total prevalence of alcohol or drugs, were significantly lower in the study performed in 2016-17 as determined 

by logistic regression analysis.  

Estimation of driving with drug concentrations above the legislative limits 

The prevalence of driving with drug concentrations above the legislative limits was estimated by first estimating 

drug concentrations in oral fluid that were equivalent to the legislative limits in blood in the same way as 

performed in our roadside survey of 2008-9 (Gjerde et al. 2013). The estimated weighted prevalence of driving 

with drug concentrations above the legislative limits was for illicit drugs 0.7% and medicinal drugs 1.1%. The 

equivalent data from the survey of 2008-9 were for the same selection of counties for illicit drugs 0.8% and 

medicinal drugs 1.5% (Gjerde, unpublished results). The prevalence of driving with BAC above 0.2 g/kg was 

0.2% in both studies. 

DISCUSSION 



8 

 

The main finding in this study was a statistically significant reduction in the prevalence of benzodiazepine and 

amphetamines in the 2016-17 study compared to the 2008-9 study. 

Several changes in the DUID law and its enforcement have been implemented in Norway during the period 

between the two studies. Legislative limits have been implemented for 28 drugs, the DUI enforcement  have 

been changed by having more targeted controls, increasing the use of drug recognition tests, roadside oral fluid 

drug screening, as well as automatic number plate recognition to identify drivers with previous DUI of drug 

convictions. As a result of this, the number of blood samples submitted for forensic toxicological testing of drugs 

from suspected DUI offenders has increased by about 50% from 2008 to 2015 (Valen et al. 2017a). 

The prescription of psychoactive medicinal drugs has also declined during the last years. The number of 

diazepam users decreased from 30 to 20 per 1000 inhabitants from 2008 to 2016, according to the Norwegian 

Prescription Database (www.norpd.no); the number of users of nitrazepam decreased also (from 8 to 4 per 1000), 

as well as prescription users of flunitrazepam (from 2 to 0.2 per 1000), whereas the number of oxazepam users 

declined only slightly (from 28 to 26 users per 1000 inhabitants). The number of zopiclone users decreased from 

64 to 57 per 1000, while the number of zolpidem users increased from 11 to 13 per 1000 inhabitants, according 

to data from the prescription database. However, those changes do not fully explain the reduction in medicinal 

drug use among random drivers.  

New regulations on which drugs and doses a driver can take without suspending the driver license were 

implemented during the study period (in October 2016). It is likely that information about the coming new strict 

regulations may have caused a reduced prescription of benzodiazepines and similar drugs to drivers even before 

they came into effect; it is also likely that better information was given by prescribing doctors and pharmacists to 

drivers about the risks associated with driving while using those drugs.  

As a result of changes in regulations and enforcement, as well as information in news media and magazines, we 

assume that drivers and their relatives and friends have got better understanding of the risk of being apprehended 

if driving after using psychoactive drugs. It is likely that a combination of the changes described above have 

contributed to a reduction in the use of drugs among drivers in random road traffic. 

In the latest roadside study, analysis of tramadol was also included. Tramadol has not been assigned with a 

legislative limit because few studies on cognitive and psychomotor impairment have been published (Vindenes 

et al. 2015). Therefore, individual assessments are made in cases of suspected DUI of tramadol. The prescription 

of this opioid analgesic has increased over time; the number of tramadol users increased from 22 to 41 per 1000 

inhabitants from 2008 to 2016. At the same time, the prescription of codeine was reduced from 83 to 69 users 

per 1000 inhabitants (www.norpd.no). Thus, the reduction in the number of codeine users may have been 

compensated by the increased number of tramadol users. As tramadol was not included in the roadside survey of 

2008-9, Table 5 does not reflect the actual change in opioid use. It is likely that the number of users was about 

the same.  

A roadside survey using the Quantisal device was also performed in the northernmost county of Finnmark in 

2014-15 (Jamt et al. 2017) using the same cut-off concentrations as in the present study, but without including 

tramadol, fentanyl and some NPS. The weighted prevalences of alcohol, illicit drugs and medicinal drugs were 

http://www.norpd.no/
http://www.norpd.no/
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0.2%, 1.1% and 2.5%, respectively. The use of illicit drugs was thus less common than in the present study of 

drivers in south-eastern Norway, but the use of alcohol and medicinal drugs was similar.  

The most commonly found illicit drugs found in blood samples submitted for drug testing by the police from 

suspected DUI offenders in Norway during 2016 were THC (2619 drivers), amphetamine (2008 drivers), and 

methamphetamine (1157 drivers), whereas MDMA (167 drivers) and cocaine (133 drivers) were more rarely 

detected. The most commonly detected medicinal drugs were clonazepam (1787 drivers), diazepam (749 drivers) 

and alprazolam (416 drivers). As a mean, three drugs were detected in blood samples from suspected DUI 

offenders (Oslo University Hospital 2017).  

The main differences between arrested DUI offenders and drivers who tested positive for drugs in random road 

traffic was that arrested offenders more often tested positive for benzodiazepines and were multidrug users. The 

proportion of problematic drug use is probably much more common among arrested drug-impaired drivers than 

among drivers in random road traffic who tested positive for drugs in oral fluid. Another marked difference was 

the low prevalence of cocaine among arrested drivers. One reason is that cocaine is faster metabolized and 

eliminated from blood than amphetamine; we have therefore observed that a number of drivers who tested 

positive for cocaine in oral fluid when the police used on-site drug testing had cocaine concentrations below the 

legal limit in the blood sample that was taken 1-2 hours later (Gjerde et al. 2018). Another possible reason for 

the difference in stimulant use among arrested DUI offenders versus random drivers might be that Norwegian 

amphetamine users and cocaine users to a large extent belong to different populations: arrested amphetamine 

users are often problematic drug users taking large doses over several days and therefore driving aberrantly, 

whereas drivers who tested positive for cocaine might mostly be recreational users who drove more carefully and 

therefore not arrested for DUI. 

Roadside surveys of alcohol and drug use among drivers in random road traffic have been performed in several 

other countries. However, it is difficult to compare findings because different drugs were tested for, analytical 

cut-off concentrations were different, and different time periods may have been studied. 

The European DRUID project performed in 2007-9 was the largest study of this kind; the same study protocol 

was used in 13 European countries (Houwing et al. 2011). The results indicated that the prevalence of alcohol 

was much lower among Norwegian drivers than the European average, whereas the prevalence of illicit drugs 

was somewhat lower and the prevalence of medicinal drugs somewhat higher than the average. The results of the 

present study indicate that the prevalence of medicinal drugs has now declined. A study in Spain performed in 

2013 also found that the prevalence alcohol and drug use among drivers had declined after the DRUID project 

was performed (Fierro et al. 2015); a study performed in 2015 found that the prevalence of drugs was slightly 

higher than in 2013 but the prevalence of alcohol had declined further (Domingo-Salvany et al. 2017). 

The prevalence of alcohol and drugs among drivers in random road traffic in the USA in 2013-14 (Kelley-Baker 

et al. 2016; Ramirez et al. 2017) was found to be higher than the European average. At night-time in weekends, 

the prevalence of drugs was 20.1%, while 8.3% tested positive for alcohol. The use of alcohol among random 

drivers was also found to be higher than in Norway in roadside surveys in Thailand (Ingsathit et al. 2009) and 

Brazil (Gjerde et al. 2014) and at night-time in weekends in Canada (Beasley & Beirness 2012; Beirness & 

Beasley 2010), whereas the prevalence of stimulants was also fairly high in those countries as well as in 
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Australia (Chu et al. 2012; Davey et al. 2014). The studies listed above found that among the stimulant drugs, 

cocaine was most common in the USA, Canada, Spain and Italy, whereas amphetamines were more common in 

the Czech Republic, Lithuania and Australia. Cannabis was the most commonly detected illicit drug in Europe, 

USA, Canada, and Australia.  

The findings in our study, as well as findings in the Spanish roadside surveys  (Domingo-Salvany et al. 2017; 

Fierro et al. 2015), indicate that changes in law, enforcement and information to drivers and their family and 

friends can be used to reduce the incidence of DUI. 

Limitations 

The collection of oral fluid was performed using a different collection device than in the study of 2008-9. The 

differences between the two devices are, to our knowledge, only the buffer composition and volume. We 

changed the type of collection device primarily because we experienced that the manufacturing of the Statsure 

device was not of sufficient high quality, as about 5% of the collection tubes contained no or little preservative 

buffer (Gjerde et al. 2013). A second reason was that the Quantisal device had been used in a several similar 

roadside surveys with good experience. We do not expect that the differences between the devices have had any 

significant effect of the drug findings, neither regarding the recovery nor stability of drugs (Langel et al. 2008; 

Lee et al. 2012; Lund et al. 2011; Moore et al. 2007; Moore et al. 2006; Quintela et al. 2006; Valen et al. 2017b; 

Wille et al. 2013). 

We included a limited number of NPS; some drivers may have used other NPS than those we looked for. 

However, the use of NPS is not widespread in Norway, so it seems unlikely that many users were undetected. 

The participation rate was somewhat lower than in the 2008-9 study. It is likely that the proportion of drug users 

is higher among those who refused to participate in the study; therefore, a lower participation rate may explain a 

small proportion of the decline in drug prevalence. 
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Table 1. Substances analysed, cut-off limits, and crude prevalences in samples of oral fluid from drivers. 

Substances 

 

Cut-off 

concentrations 

(ng/mL) 

Crude prevalence 

(%) 

Any substance 

 

– 4.91 

Alcohol (Ethanol) 

 

0.2 g/L 

 
0.30 

 

Illicit drugs –  1.84 

5F-APINACA
a
 0.15 0.02 

5F-PB-22
b
 0.2 0.00 

6-Acetylmorphine (6-AM; heroin metabolite) 5 0.00 

α-Pyrrolidinovalerophenone (Alpha-PVP) 1 0.00 

Amphetamine 25 0.20 

Cocaine 10 0.28 

Benzoylecgonine (cocaine metabolite) 10 0.20 

Diclazepam 0.2 0.00 

Dimethyltryptamine (DMT) 0.2 0.00 

Ethylphenidate 0.2 0.00 

Fentanyl 1 0.00 

Flubromazepam 0.5 0.00 

Flubromazolam 0.2 0.00 

Lysergic acid diethylamide (LSD) 0.05 0.00 

3,4-Methylenedioxymethamphetamine (MDMA, Ecstasy) 25 0.04 

Methamphetamine 25 0.12 

Methiopropamine 1 0.00 

Tetrahydrocannabinol (THC) 

 

1 1.43 

Medicinal drugs – 2.88 

Alprazolam 1 0.00 

Buprenorphine 12 0.02 

Clonazepam 0.5 0.10 

7-aminoclonazepam (clonazepam metabolite) 0.7 0.02 

Codeine 20 0.40 

Diazepam 1 0.22 

Nordiazepam (diazepam metabolite) 1 0.30 

Etizolam 0.5 0.00 

Flunitrazepam 0.3 0.00 

7-aminoflunitrazepam (flunitrazepam metabolite) 0.3 0.00 

Meprobamate 1000 0.02 

Methadone 20 0.02 

Morphine 10 0.10 

Nitrazepam 0.5 0.04 

7-aminonitrazepam (nitrazepam metabolite) 0.7 0.04 

Oxazepam 5 0.12 

Phenazepam 0.5 0.04 

Phenobarbital 20 0.16 

Tramadol 200 0.64 

Zolpidem 10 0.12 

Zopiclone 10 1.35 
a
A synthetic cannabinoid with chemical name N-(adamantan-1-yl)-1-(5-fluoropentyl)-1H-indazole-3-

carboxamide. 
b
A synthetic cannabinoid with chemical name 1-(5-fluoropentyl)-1H-indole-3-carboxylic acid 8-

quinolinyl ester. 
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Table 2. Calculation of weighting factors for distribution of drivers over time periods. 

Time period Distribution of 

normal road traffic 

Distribution of 

included drivers 

Weight 

Weekday 6:00 a.m.-9:59 a.m. 0.1496 0.1327 1.128 

Weekday 10:00 a.m.-3:59 p.m. 0.2664 0.1873 1.422 

Weekday 4:00 p.m.-9:59 p.m. 0.2309 0.1929 1.197 

Weekday 10:00 p.m.-3:59 a.m. 0.0590 0.0723 0.816 

Weekend
a 
6:00 a.m.-9:59 a.m. 0.0147 0.0612 0.240 

Weekend
a 
10:00 a.m.-3:59 p.m. 0.0804 0.1331 0.603 

Weekend
a 
4:00 p.m.-9:59 pm 0.1528 0.1214 1.259 

Weekend
a 
10:00 p.m.-3:59 a.m. 0.0462 0.0991 0.467 

a
Weekend was defined as Friday 4 p.m. until Monday 4 a.m.  
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Table 3. Characteristics of participants (2008-9 and 2016-17) and those who refused to participate (2016-17) and refusal rates. 

 Participants  Non-participants 

 2008-9 

% (95% CI) 

2016-17 

% (95% CI) 

 2016-17 

% (95% CI) 

Refusal rate 

% (95% CI) 

Gender      

   Men 72.6 (71.4-73.8) 67.1 (65.8-68.4)  76.6 (72.7-80.2) 10.5 (9.6-11.5) 

   Women 27.4 (26.2-28.6) 32.8 (31.6-34.2)  21.8 (18.5-25.6) 6.4 (5.3-7.6) 

   Not recorded 

 

0.04 (0.01-0.15) 0.02 (0.0-0.1)  1.5 (0.7-3.1) –  

Nationality      

   Norwegian 91.0 (90.2-91.7) 88.7 (87.8-89.6)  71.4 (67.3-75.2) 7.7 (6.9-8.4) 

   Foreign 9.0 (8.3-9.9) 10.9 (10.1-11.8)  11.8 (9.2-15.0) 10.0 (7.8-12.7) 

   Not recorded 

 

0.0  0.4 (0.2-0.6)  16.8 (13.7-20.4) – 

Age      

   <25 9.2 (8.4-10.0) 10.3 (9.5-11.2)  9.3 (7.0-12.2) 8.5 (6.4-11.2) 

   25-34 17.7 (16.7-18.8) 18.0 (17.0-19.1)  28.4 (24.6-32.5) 14.0 (12.0-16.2) 

   35-44 24.6 (23.5-25.8) 20.1 (19.0-21.2)  26.8 (23.1-30.9) 12.1 (10.3-14.1) 

   45-54 21.3 (20.3-22.5) 22.2 (21.1-23.4)  20.8 (17.5-24.7) 8.8 (7.3-10.6) 

   55-64 17.4 (16.4-18.4) 16.5 (15.5-17.6)  7.9 (5.8-10.7) 4.7 (3.4-6.4) 

   65+ 9.7 (9.0-10.6) 12.8 (11.9-13.8)  4.8 (3.2-7.1) 3.7 (2.5-5.5) 

   Not recorded 

 

0.1 (0.03-0.23) 0.04 (0.0-0.2)  1.9 (1.0-3.6) – 

Time period      

   1 WD 4:00 a.m.-9:59 a.m. 10.6 (9.8-11.4) 13.3 (12.4-14.3)  22.4 (18.9-26.3) 14.8 (12.4-17.5) 

   2 WD 10:00 a.m.-15:59 p.m. 27.4 (26.2-28.6) 18.7 (17.7-19.8)  12.4 (9.7-15.6) 6.1 (4.8-7.7) 

   3 WD 4:00 p.m.-9:59 p.m. 10.0 (9.2-10.8) 19.3 (18.2-20.4)  10.8 (8.3-13.9) 5.5 (4.2-7.1) 

   4 WD 10:00 p.m.-3:59 a.m. 4.8 (4.3-5.4) 7.2 (6.5-8.0)  7.1 (5.1-9.8) 9.2 (6.7-12.6) 

   5 WE 4:00 a.m.-9:59 a.m. 3.4 (2.9-3.9) 6.1 (5.5-6.8)  9.5 (7.2-12.4) 13.7 (10.4-17.8) 

   6 WE 10:00 a.m.-15:59 p.m. 19.2 (18.2-20.3) 13.3 (12.4-14.3)  11.8 (9.2-15.0) 8.3 (6.5-10.6) 

   7 WE 4:00 p.m.-9:59 p.m. 18.0 (17.0-19.1) 12.1 (11.3-13.1)  7.3 (5.3-10.0) 5.9 (4.2-8.0) 

   8 WE 10:00 p.m.-3:59 a.m. 

 

6.6 (6.0-7.4) 9.9 (9.1-10.8)  18.7 (15.5-22.4) 16.3 (13.5-20.0) 

Vehicle      

   Car 84.3 (83.3-85.2) 84.5 (83.5-85.5)  82.4 (78.8-85.6) 9.1 (8.3-10.0) 

   Van 15.2 (14.3-16.2) 14.3 (13.3-15.3)  10.4 (8.0-13.5) 7.0 (5.3-9.1) 

   Motorcycle/moped 0.5 (0.4-0.8) 0.8 (0.5-1.0)  0.4 (0.1-1.6) 5.0 (0.9-18.2) 

   Not recorded 

 

0.0 (0.0-0.1) 0.4 (0.3-0.7)  6.8 (4.8-9.4) – 

Region      

   Greater Oslo area 43.4 (42.1.44.8) 38.2 (36.9-40.0)  51.5 (47.1-55.9) 12.2 (10.9-13.7) 

   Other areas 

 

56.6 (55.2-57.9) 61.8 (60.4-63.1)  48.5 (44.1-52.9) 7.5 (6.6-8.4) 

Total number 5393 5034  518 9.3 (8.6-10.1) 

WD = weekday; WE = weekend, defined as from Friday 4:00 p.m. until Monday 3:59 a.m.  
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Table 4. Prevalence of alcohol and drugs in oral fluid samples from drivers in relation to time of the week, % (95% CI). 

 Weekday 

6:00 a.m.- 

9:59 a.m. 

Weekday 

10:00 a.m.- 

3:59 p.m. 

Weekday 

4:00 p.m.-9:59 

p.m. 

Weekday 

10:00 p.m.- 

3:59 a.m. 

Weekend
a
 

6:00 a.m.- 

9:59 a.m. 

Weekend
a
 

10:00 a.m.- 

3:59 p.m. 

Weekend
a
 

4:00 p.m.-9:59 

pm 

Weekend
a
 

10:00 p.m.- 

3:59 a.m. 

Any substance 4.5 (3.1-6.4) 6.5 (5.0-8.3) 2.8 (1.9-4.1) 4.1 (2.4-6.9) 4.9 (2.9-8.1) 5.5 (4.0-7.6) 4.6 (3.1-6.6) 6.8 (4.8-9.5) 

Alcohol 0.4 (0.1-1.4) 0.0 (0.0-0.5) 0.1 (0.0-0.7) 0.0 (0.0-1.3) 0.3 (0.1-2.1) 0.4 (0.1-1.4) 0.0 (0.0-0.8) 1.4 (0.6-3.0) 

Medicinal drugs 2.2 (1.3-3.8) 5.3 (4.0-7.0) 1.8 (1.1-2.9) 1.9 (0.8-4.1) 2.6 (1.2-5.3) 4.2 (2.9-6.1) 2.5 (1.4-4.1) 1.0 (0.4-2.5) 

Illicit drugs 1.8 (1.0-3.2) 1.2 (0.6-2.2) 1.1 (0.6-2.1) 2.5 (1.2-4.8) 1.9 (0.8-4.4) 1.0 (0.5-2.2) 2.1 (1.2-3.7) 4.8 (3.2-7.2 

No. of samples 668 943 971 364 308 670 611 499 
a
Weekend was defined as from Friday 4:00 p.m. until Monday 3:59 a.m. 
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Table 5. Comparison of drug findings in the roadside surveys of 2008-9 and 2016-17: weighted prevalence
a
 and adjusted odds ratio (AOR) determined by multivariate 

logistic regression analysis
b
 using 2008-9 data as the referent.  

Substance groups 2008-9 

% (95% CI) 

2016-17 

% (95% CI) 

AOR (95% CI) p 

Alcohol >0.02 g/dL 0.2 (0.1-0.4) 0.2 (0.1-0.4) 0.99 (0.48-2.03) 0.977 

Illicit drugs
c
 1.9 (1.5-2.3) 1.7 (1.4-2.1) 0.96 (0.72-1.29) 0.791 

  Tetrahydrocannabinol (THC) 1.5 (1.2-1.9) 1.3 (1.0-1.7) 0.99 (0.71-1.37) 0.928 

  Amphetamine/methamphetamine 0.5 (0.3-0.7) 0.2 (0.1-0.4) 0.46 (0.23-0.92) 0.029 

  Cocaine/benzoylecgonine 0.6 (0.4-0.9) 0.3 (0.1-0.5) 0.56 (0.29-1.05) 0.070 

Medicinal drugs
d
 3.4 (2.9-3.9) 2.3 (2.0-2.8) 0.61 (0.47-0.78) 0.000 

  Benzodiazepines 1.3 (1.1-1.7) 0.5 (0.3-0.7) 0.33 (0.21-0.54) 0.000 

  Zopiclone 1.7 (1.4-2.1) 1.4 (1.1-1.8) 0.73 (0.52-1.02) 0.062 

Any substance 5.3 (4.7-5.9) 4.1 (3.6-4.7) 0.79 (0.65-0.95) 0.011 
a
Weighted for time period and geographical region (Greater Oslo or outside). 

b
Adjusted for sex, age group, time period and geographical region. 

c
Illicit drugs included in this 

table are amphetamine, benzoylecgonine, cocaine, methamphetamine, MDMA, and THC. 
d
Medicinal drugs included in this table are alprazolam, clonazepam, codeine, 

diazepam, flunitrazepam, methadone, morphine, nitrazepam, oxazepam, zolpidem, and zopiclone. 

 


