
Prevalence of Licit and Illicit Drugs in Whole Blood 
among Danish Drivers in Western Denmark

Introduction and aim
Driving under the influence of drugs (DUID) is an increasing problem in Denmark as in

most other countries. In 2007 fixed concentration limits in blood for drugs dangerous

to road safety were introduced into the Danish traffic legislation. According to this law

a driver is sanctioned if the blood concentration of a drug exceeds the limit + 50%

(table 1). Approximately 300 drugs are listed as dangerous to road safety in Denmark,

these drugs are illicit drugs and psychotropic substances with abuse potential. The aim

of the project was to document the prevalence and spectrum of common drugs

amongst car drivers apprehended in Western Denmark (4 police districts in Jutland) for

drug-impaired driving.
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Results and discussion
The study included 1557 blood samples from drivers suspected of driving under the

influence of drugs; 243, 602 and 712 samples from 2008, 2009 and 2010, respectively.

On average 80 percent of the analysed samples (range: 76-82 %) were positive and

above the fixed concentration limits for one or more drugs dangerous to road safety

(alcohol is not included in the study). This indicate the high value of using clinical test

to detect DUID drivers. On the other side with such a high incidence of positive samples

we also suspect a high amount of positive drivers going undetected. On average two

drugs per sample were detected and in 51 % of the positive samples two or more drugs

were detected1. Up to seven drugs1 were found in a single sample. Forty different

drugs dangerous to road safety were detected1 (table 1), and in total 88 different drugs

or metabolites were detected. Most of the suspects were male (94 %), with an average

age of 29 years (median 26 years, range from 15 to 76 years). Average age for female

was 37 years (median 35 years, range from 17 to 67 years).

Tetrahydrocannabinol (THC) was the most prominent illicit drug seen in samples above

the fixed concentration limit, ranging between 35-50 % of the samples (table 1). THC is

also the most frequently encountered illicit drug in Denmark, as 68 % of the Police

seizures in 2009 were cannabis2
.

Benzodiazepines were found in 38-47 % of the samples1, with clonazepam being the

most frequent found in 17-25 %1. Diazepam was seen in 9-17 % of the cases1, with an

average concentration of 732 μg/kg (median 455 μg/kg, range from 150 to 6500 μg/kg).

According to the TIAFT drug concentration list a concentration of 6500 μg/kg is a lethal

concentration. The blood sample with a concentration of 6500 μg/kg also contained

other illicit drugs. Amphetamine was found in 18-22 % of the cases1, with an average

concentration of 211 μg/kg (median 150 μg/kg, range from 3 to 1200 μg/kg). Morphine

was found in 8-9 % of the samples1. In 60 % of these samples morphine originated from

heroine, as 6-monoacetylmorphine and/or papaverine and noscapine were detected in

the samples. Cocaine was found in 5-6 % of the samples1 (20 μg/kg + 50 % = 30 μg/kg).

However, the inactive metabolite benzoylecgonine was found in approximately 20 % of

the samples, proving that at least 20 % of the drivers had abused cocaine. Cocaine is

also one of the most frequently encountered illicit drugs in Denmark, as 13 % of the

police seizures were cocaine in 20092. By comparison 12 % of the police seizures were

amphetamine the same year2. In the future we expect more drivers to be convicted for

driving under the influence of cocaine, as the fixed limit concentration for cocaine has

been changed from 20 μg/kg to 10 μg/kg valid from September 1st. 2011 .

After the introduction of the fixed limit law in July 2007 the number of DUID cases in

Denmark has increased more than nine-fold from 237 cases in 2006 to 2141 cases in

2010. 1above the fixed concentration limit . 2The National Police in Denmark, Statistics 2009

Conclusion
Suspected DUID cases have increased dramatically after the introduction of fixed

concentration limits into the Danish traffic legislation, and are currently nine fold

higher than before the new legislation. On average 80 percent of the samples were

above the fixed concentration limits; thus driving under the influence of drugs is a

considerable problem in Denmark.

Fig. 2: Card used by the Danish 
police for eye investigation (front 
page). 

Substance
2008
(%)

2009
(%)

2010
(%)

Fixed limitsa

(μg/kg)  
Tetrahydrocannabinol 35 44 50 1
Clonazepam 17 25 23 5
Amphetamine 21 18 22 20
Diazepam 17 15 9,1 100
Nordazepam 14 14 9,0 100
Morphine 8,6 8,5 8,1 10
Methadone 7,0 6,8 5,9 50
Cocaine 4,5 5,8 4,5 20
Alprazolam 4,9 2,7 3,8 5
Nitrazepam 9,5 3,8 2,5 20
Oxazepam 4,1 2,8 2,5 100
Methylphenidate -b -b 2,0 10
Chlordiazepoxide 1,6 0,5 1,8 200
Methamphetamine 3,3 3,2 1,8 20
Buprenorphine 0,8 1,0 1,7 0.5
Bromazepam 0,8 1,2 1,4 50
Oxycodone 1,2 0,7 1,3 10
Cathine 2,1 2,7 1,1 50
MDMA 4,1 0,3 1,1 20
Zopiclone 0,8 0,5 1,1 10
Ketamine 1,2 1,2 1,0 10
* < 1 < 1 < 1

*Phenobarbital (10,000 ng/ga), Fentanyl (0.5 ng/ga), Flunitrazepam (5 ng/ga), Lorazepam (20 ng/ga), Ketobemidone
(25 ng/ga), Zolpidem (80 ng/ga),  Alfentanil (2 ng/ga), Cathinone (20 ng/ga), MDA (20 ng/ga),  GHB (20,000 ng/ga), 
LSD (0.5 ng/ga), Midazolam (50 ng/ga), Pethidine (100 ng/ga), Triazolam (2 ng/ga), Clobazam (100 ng/ga), 
Meprobamate (5,000 ng/ga) and Dextropropoxyphene (50 ng/ga). 
aFixed concentration limits in whole blood; offenders are sanctioned if the blood content of the specific drug 
exceeds that level + 50 %. 
bDetection methods for methylphenidate were inadequate until December 2009.

Table 1: Prevalence of drugs above the fixed concentration limits in drivers suspected 
of driving under the influence of drugs in 2008-2010

Fig. 1: 
A: pupil from a person having used cocaine. 
B: pupil from a person having used morphine. 

A B

Substance Range
(μg/kg) 

Median
(μg/kg) 

Average concentration
(μg/kg) 

Tetrahydrocannabinol 1-140 5 8
Clonazepam 8-1003 34 60
Amphetamine 30-1200 150 211
Diazepam 150-6,500 455 732
Nordazepam 150-11,000 405 688
Morphine 15-810 50 80
Methadone 50-900 230 287
Cocaine 30-370 60 86

Table 2: Range, median and average for the most frequently detected drugs in 2008-2010

Methods
Whole blood samples from drivers suspected of

driving under the influence of drugs were collected

by the police and a physician and sent to the

Department of Forensic Medicine in Aarhus for

toxicological analysis. To identify impaired drivers

the police used an eye investigation (fig.1), where

they among others evaluate the size of the drivers

pupils using a card, see figure 2. The present study

covers three consecutive years (2008-2010). Whole

blood samples were subjected to comprehensive

screening analysis using immunological methods

(until December 2009), UPLC-TOFMS (from

December 2009 onwards) and LC-MS/MS. All

positive results were quantified using LC-MS/MS

and GC-MS.


