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Abstract

Background: Monitoring emerging trends in the increasing-
ly dynamic European drug market is vital; however, informa-
tion on change at the individual level is scarce. In the current
study, we investigated changes in drug use over 12 months
in European nightlife attendees. Method: In this longitudinal
online survey, changes in substances used, use frequency in
continued users, and relative initiation of use at follow-up
were assessed for 20 different substances. To take part, par-
ticipants had to be aged 18-34 years; be from Belgium, Italy,
the Netherlands, Sweden, or the UK; and have attended at
least 6 electronic music events in the past 12 months at base-

line. Of 8,045 volunteers at baseline, 2,897 completed the
survey at both time points (36% follow-up rate), in 2017 and
2018. Results: The number of people using ketamine in-
creased by 21% (p < 0.001), and logarithmized frequency of
use in those continuing useincreased by 15% (p < 0.001; 95%
Cl: 0.07-0.23). 4-Fluoroamphetamine use decreased by 27%
(p<0.001),and logarithmized frequency of use in continuing
users decreased by 15% (p < 0.001, 95% Cl: —0.48 to —0.23).
The drugs with the greatest proportion of relative initiation
at follow-up were synthetic cannabinoids (73%, N = 30), me-
phedrone (44%, N = 18), alkyl nitrites (42%, N = 147), syn-
thetic dissociatives (41%, N = 15), and prescription opioids
(40%, N = 48). Conclusions: In this European nightlife sam-
ple, ketamine was found to have the biggest increase in the
past 12 months, which occurred alongside an increase in fre-
quency of use in continuing users. The patterns of uptake
and discontinuation of alkyl nitrates, novel psychoactive
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substances, and prescription opioids provide new informa-
tion that has not been captured by existing cross-sectional
surveys. These findings demonstrate the importance of lon-
gitudinal assessments of drug use and highlight the dynam-
ic nature of the European drug landscape.
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Introduction

In the increasingly dynamic European drug landscape,
the close monitoring of emerging trends is vital to antici-
pate and react to changes. Country-specific differences
ranging from policy frameworks to data collection meth-
ods provide a unique challenge for the assessment of drug
use in Europe. The European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA) responds to this
challenge by pooling national data, police statistics, and
methods such as wastewater analysis in their yearly report
[1]. On an international level, the Global Drug Survey as-
sesses a wide array of drug use behaviors yearly [2]. How-
ever, currently there are few longitudinal, pan-European
data that can adequately capture shifts of drug use pat-
terns at the individual level.

The Electronic Music Scene Survey (EMSS) is a longi-
tudinal online survey assessing nightlife and drug use be-
havior in young adults regularly attending nightlife events
in Belgium, Italy, the Netherlands, Sweden, and the UK.
Investigations of harder to reach populations that are
more likely to use illicit substances, like young adults in
the nightlife scene, can be used to anticipate drug use
trends that may later manifest in the general population,
adding value to patterns of use found in population sur-
veys [3-5].

In the current study, we used the following measures
from the Electronic Music Scene Survey (EMSS) in order
to assess how changes in the past 12-month use and fre-
quency of use measured on the individual level compare
to cross-sectional drug use data: (i) 12-month drug use
trajectories, (ii) frequency of drug use trajectories in con-
tinuing users, and (iii) initiation of use (i.e., first lifetime
use at follow-up) of 20 different substances.

Methods

Survey participants had to reside in one of the 5 participating
countries, be between 18 and 34 years old, and to have attended at
least 6 dance/electronic music events during the past 12 months.
Participants were recruited mostly online using convenience sam-
pling through Facebook and Instagram advertisements. A valida-
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tion study found that this online sample was broadly representa-
tive of the target population recruited from clubs and festivals [6].

Completers of the baseline survey were invited for the follow-
up survey after 12 months via email, the only contact information
stored (May-November 2018). Baseline participants were includ-
ed in alottery to win electronic gadgets (6 Macbooks, 6 I-pads, and
15 Bluetooth speakers), and those that completed the follow-up
survey received a guaranteed reimbursement (GBP 20/EUR 20
Amazon voucher).

The EMSS investigated different aspects of nightlife and drug
use behaviors (see online suppl. Table S1; for all online suppl. ma-
terial, see www.karger.com/doi/10.1159/000520118). The follow-
ing items of the EMSS will be discussed here: at baseline, ever use
of alist of 21 drugs was assessed with the item “Have you used any
of the following drugs in your lifetime”?; past 12-month use was
assessed both at baseline and follow-up with the item “Have you
used this drug in the past 12 months”?; frequency of use was as-
sessed both at baseline and follow-up with the item “How often did
you use this drug in the last 12 months”?, with the response options
“3 times a week or more” [6], “weekly” [5], “fortnightly” [4],
“monthly” [3], “every 2 or 3 months” [2], and “3 times or less in
the year” [1]. All drugs assessed in the survey were investigated
here (with the exception of heroin due to its rare use): alcohol, am-
phetamines, benzodiazepines, cannabis, cocaine, N,N-dimethyl-
tryptamine, ecstasy, 4-fluoroamphetamine (4-FA), gamma hy-
droxybutyrate, heroin, ketamine, lysergic acid diethylamide, mag-
ic mushrooms, mephedrone, nitrous oxide, alkyl nitrite
(“poppers”), prescription opioids, synthetic cannabinoids, syn-
thetic dissociatives, synthetic hallucinogens, and tobacco.

Analysis

The baseline survey had 8,045 completers and the fol-
low-up 2,897 (36% follow-up rate). Only responses of
participants that completed both baseline and follow-up
were included in this study (N = 2,897).

Attrition was investigated by comparing baseline de-
mographics and the past 12-month substance use of fol-
low-up completers (N = 2,897) with noncompleters (N =
5,148) using X* tests. Percentage change for use of each
drug is described by the ratio of difference between past
12-month use at follow-up and past 12-month use at
baseline to the past 12-month baseline use.

Relative initiation at follow-up for each drug is de-
scribed by the ratio of participants indicating 12-month
use at follow-up only to the overall 12-month use of this
drug at follow-up. This was done to standardize incidence
rates against drug-specific prevalence, which was consid-
ered more meaningful in this context than calculating the
ratio of initiation of 1 specific drug to the overall sample.
Twelve months of use at follow-up only comprised par-
ticipantsindicating never use atbaseline, no past 12-month
use at baseline, and past 12-month use at follow-up.
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Fig. 1. The relationship of changes in the past 12-month use
(“prevalence”), changes in the past 12-month logarithmized fre-
quency of use (“frequency”), and relative initiation of use at follow-
up (e.g., first ever use). The size of each dot indicates the amount
of past 12-month users at baseline (range: 33-2,785), and the color
indicates the percentage of novel use at follow-up (range: 1.12%-
73.12%). *Change in baseline prevalence Bonferroni adjusted

The past 12-month frequency of use was converted
into days of use per year. Days of use per year were then
log-transformed for analysis due to the skewed distribu-
tion of the variable.

Changes in drug use at baseline and follow-up were
analyzed using McNemar’s x> test, and for the calculation
of odds ratios and associated 95% confidence intervals,
the McNemar exact test was used [7]. Changes in loga-
rithmized frequency of drug use at baseline and follow-
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(0.05/20 = 0.0025); *change in logarithmized frequency Bonfer-
roni adjusted (0.05/20 = 0.0025). DMT, N,N-dimethyltryptamine;
4-FA, 4-fluoroamphetamine; Benzo, benzodiazepines; GHB, gam-
ma hydroxybutyrate; LSD, lysergic acid diethylamide; Px Op, pre-
scription opioids; Syn Can, synthetic cannabinoids; Syn Dis, syn-
thetic dissociatives; Syn Hall, synthetic hallucinogens.

up were analyzed using dependent-samples ¢ tests.
Changes in logarithmized frequency were only assessed
in participants who indicated use at both time points, re-
ferred to as “continued users.” All p values described
were Bonferroni adjusted to account for multiple testing.
All analyses were conducted using R statistical software
(Foundation for Statistical Computing, Vienna, Aus-
tria).
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Results

Attrition

A comparison of follow-up completers and noncom-
pleters at baseline revealed a lower percentage of male
than female follow-up completers, a greater number of
Dutch follow-up completers, and fewer Italian follow-up
completers compared to baseline completers. Significant
differences in drug use were found for tobacco, which fol-
low-up completers were less likely to use, and 4-FA,
which was much higher in follow-up completers (online
suppl. Table S1).

Demographics

The mean age at baseline was 23.8 (SD 4.46) years, and
the sample was predominantly male (66.4%). Residence at
baseline assessment was distributed as follows: 17.09% of
participants resided in Belgium, 11.77% in Italy, 29.00% in
the Netherlands, 17.19% in Sweden, and 24.96% in the UK.

Drug Use

The relationship of drug use frequency and prevalence,
as well as the relative initiation for all drugs in the sample,
is displayed in Figure 1. All results reported below are sta-
tistically significant. The most widely used drugs at both
time points were alcohol (96% at baseline [BL]), tobacco
(68% BL), cannabis (62% BL), and ecstasy (54% BL) (see
online suppl. Table S3). The greatest increase in the past
12-month use was recorded for ketamine from 744 at BL
to 902 at FU (21%, x* [1] = 58.41, OR 2.20, 95% CI: 1.78-
2.72), amphetamines from 675 at BL to 770 at FU (14%, x*
[1] =22.48, OR 1.64, 95% CI: 1.33-2.02), and cocaine from
1,055at BLto 1,156 at FU (10%, x* [1] = 23.41, OR 1.62,95%
CI: 1.33-1.98) (see online suppl. Table S3). On the country
level, this increase was biggest in the Netherlands for all 3
drugs (see online suppl. Table S4). The greatest significant
decrease was for 4-FA from 333 at BL to 243 at FU (-27%,
X* [1] = 38.83, OR 0.39, 95% CI: 0.28-0.53), cannabis from
1805 at BL to 1,672 at FU (=7%, x* [1] = 33.19, OR 0.60, 95%
CI: 0.50-0.71), and tobacco from 1971 at BL to 1,874 at FU
(=5%, x? [1] = 20.17, OR 0.65, 95% CI: 0.54-0.79) (see on-
line suppl. Tables S2 and S3). On the country level, the de-
crease of 4-FA was greatest in the Netherlands (the only
country with considerable use), the decrease of cannabis
was greatest in the UK, and the decrease of tobacco was
greatest in the Netherlands (see online suppl. Table S4).

The only significant increase of logarithmized fre-
quency in continued users was recorded for ketamine
(MD 0.15, 95% CI: 0.07-0.24). Due to the natural log
transformation, this mean difference can be interpreted
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as a percentage change: participants increased their fre-
quency of use by 15% between baseline and follow-up.
Thus, on average, a participant using ketamine 6 times in
the past 12 months at baseline would have increased their
use to about 7 times in the past 12 months at follow-up.
High-risk ketamine use (weekly or more) did not increase
and was relatively low at both time points (<30 partici-
pants). The greatest significant decrease in logarithmized
frequency for continued users was found for 4-FA (MD
0.15, 95% CI: —0.48 to —0.23), and thus participants de-
creased their frequency of use by 15% between baseline
and follow-up (online suppl. Table S5).

The greatest percentage of relative initiation at follow-
up was recorded in synthetic cannabinoids (73%, N = 30),
mephedrone (44%, N = 18), alkyl nitrates (42%, N = 147),
synthetic dissociatives (41%, N = 15), and prescription
opioids (40%, N = 48) (see online suppl. Table S3). On the
country level, the UK had the highest percentage of fol-
low-up past 12-month use of synthetic cannabinoids, me-
phedrone, and prescription opioids and the Netherlands
of alkyl nitrates and synthetic dissociatives (see online
suppl. Table S4).

Discussion

Our analysis assessing changes in drug use on the in-
dividual level in a European nightlife sample has several
implications. First, due to the longitudinal nature of this
study, we were able to investigate individual uptake of
drugs between baseline and follow-up. Furthermore, as
ever use was assessed at baseline, we could establish ini-
tiation at follow-up. The drugs with the greatest propor-
tion of relative initiation at follow-up were synthetic can-
nabinoids, mephedrone, alkyl nitrates, synthetic dissocia-
tives,and prescription opioids. However, the total number
of initiators for synthetic cannabinoids, mephedrone,
and synthetic dissociatives was each below 30. Interest-
ingly, there was almost no change in the overall past
12-month use of alkyl nitrates and a decrease in the past
12-month use of mephedrone, synthetic dissociatives,
and prescription opioids. This suggests that a high pro-
portion of participants who had indicated use of these
drugs at baseline had discontinued use, and different par-
ticipants had initiated use at follow-up. The infrequent
use of these drugs could point toward an interest in trying
them in parts of the population, as well as unexpected or
unwanted effects leading to discontinuation after initial
use, which could explain the high rate of discontinuation
after baseline. However, there are other explanations for
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this finding such as discontinued availability, or given
that the number of users of some of these substances is
quite small, a subpopulation that is generally more ex-
perimental in their drug use. Overall, these findings show
that cross-sectional data can mask the uptake of a drug in
specific parts of the population. This is especially relevant
as the risk associated with first-time use might be higher
than that in other drug use occasions. Further research
should investigate whether harm reduction strategies for
these substances may best be directed at first-time users.

Second, measures of ketamine use showed the highest
increase in the past 12 months and in logarithmized fre-
quency of use at the individual level as well as a consider-
able increase in new initiates (237) at follow-up. However,
high-risk ketamine use (weekly or more) did not increase.
This longitudinal increase in the past 12-month ketamine
use aligns with cross-sectional population surveys show-
ing an increase in use in European countries, such as the
UK and the Netherlands [8, 9]. Here, we show that con-
tinued users also increased the frequency of use by ap-
proximately 15% at the individual level. Both initiation
and escalation of drug use are potentially harmful behav-
iors, and further research should investigate whether po-
tential first-time users and regular users might benefit
from different harm reduction approaches. For example,
potential first-time users might benefit from information
promoting prevention of first use or information on min-
imizing risk at the first use, whereas current users might
benefit from information about and strategies directed at
preventing escalation of use. Amphetamines and cocaine
showed a significant increase in the past 12-month use in
line with findings from the EMCDDA indicating in-
creased use across Europe, according to population sur-
veys as well as wastewater analyses, and an increase in sei-
zures of these drugs [1]. Especially in the case of cocaine,
this has led to a recent surge in treatment demand related
to cocaine use, likely boosted by an increase in purity as
well as a decrease in price in the European market [10]. In
the current survey, a total of 171 participants indicated
they initiated cocaine use by follow-up. Future research,
including the linkage of different datasets, might allow for
estimating the time span between initiation of use, in-
crease of use, and need for treatment, potentially allowing
for the prediction of future treatment seeking.

Last, the drug with the greatest decrease in both past
12-month use and logarithmized frequency of use was
4-FA. This development might be linked to health warn-
ings followed by a ban of 4-FA in the Netherlandsin 2017,
where it previously had a high prevalence [11]. Our anal-
ysis shows that the frequency of use by continuing users

Drug Use Changes at the Individual Level
in Europe

also decreased by 15%. However, as this sample was
somewhat biased toward 4-FA users, these results should
be interpreted with caution.

Limitations

Attrition was relatively high with only one-third of base-
line participants completing the follow-up survey. Even
though there were no significant differences between com-
pleters and noncompleters on most variables, several key
variables showed significant differences: completers were
more likely to be female, Dutch, and users of 4-FA and less
likely to be Italian and tobacco smokers. Thus, even though
the baseline sample has been validated against the target
population at clubs and festivals, we cannot exclude the
possibility of bias specifically regarding gender, nationality,
4-FA use, and smoking status in the current sample.

Conclusion

The individual uptake and discontinuation of use of
alkyl nitrates, certain novel psychoactive substances, and
prescription opioids over time is varying more than cross-
sectional data might suggest. We furthermore show that
the increase of ketamine in recent years is accompanied
by increases in both logarithmized frequency of use and
initiation of use. These findings demonstrate the impor-
tance of longitudinal assessments of drug landscapes,
particularly with regard to developing targeted harm re-
duction strategies and drug policy initiatives.
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