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Abstract
Objectives: Drug checking as a tool for harm reduction is of-
fered in certain cities throughout Europe, the USA, and Aus-
tralia, but in general, it is internationally still scarcely avail-
able and controversially discussed. This study aimed at in-
vestigating the potential impact of a drug-checking offer on 
Berlin nightlife attendees’ illicit drug use and at identifying 
the encouraging and discouraging factors for using or re-
fraining from such an offer. Methods: Using an online ques-
tionnaire, we conducted a cross-sectional survey in a Berlin 
party scene. A total of 719 people participated in the survey 
that took part in 2019. Results: The vast majority of partici-
pants (92%) stated that they would use drug checking, if ex-
istent. If the test revealed the sample to contain a high 
amount of active ingredient, 91% indicated to take less of 
the substance than usual. Two-thirds (66%) would discharge 
the sample if it contained an unexpected/unwanted agent 
along with the intended substance. If the sample contained 
only unexpected/unwanted substances and not the intend-
ed substance at all, 93% stated to discharge the sample. Ad-
ditional brief counseling was stated to be useful. Participants 

showed a comparatively high substance use. Conclusions: 
Drug checking as a harm reduction tool was highly accepted 
in the scene, and the majority of participants stated to align 
their consumption behavior accordingly, in a reasonable 
manner. A concomitant consultation would be appreciated, 
which may be used to direct educational information about 
harms and risks to users. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Aside from potential long-term side effects of illicit 
drug use in the nightlife setting, mainly two aspects are 
discussed with respect to short-term risks and harm re-
duction: overdosing and contamination with other psy-
choactive substances or potentially harmful cutting 
agents [1–3].

To face the risks of unexpectedly large doses or un-
knowingly used adulterants, “drug checking” or “pill test-
ing” has been established in several European countries 
since the early 1990s [4, 5]. Drug checking refers to a 
harm reduction tool which provides information about 
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ingredients and doses of the samples submitted by night-
life attendees and is conducted either on-site at night-
clubs and festivals or in stationary testing facilities [5]. 
Presentation of the analysis results is often accompanied 
by an individual feedback or a brief intervention [5]. In 
addition, the results are frequently posted online as an 
easy accessible source of information for users (e.g., pill 
reports), creating a worldwide network to share data (e.g., 
Trans-European Drug Information project), which can 
also be used for (inter)national warning campaigns pre-
venting severe intoxications [5–8].

Recent studies showed that the large majority of night-
life attendees would use drug checking if it was more 
widely available [6, 9–11]. In addition to most nightlife 
attendees believing that drug checking could contribute 
to harm reduction, several studies showed that it could in 
fact influence the user’s consumption patterns: After hav-
ing encountered unexpected substances, most users in-
tended to use less of the sample or not at all [3, 6, 11–14]. 
These findings do not only apply to the heterogenous 
group of nightlife attendees but also to heavy and addict-
ed drug users, which is why drug checking might be used 
to face the fentanyl overdose epidemic in the USA [15, 
16].

Critics of drug checking fear that it might encourage 
nightlife attendees to use (more) illicit drugs due to an 
unjustified feeling of safety: even if adulterants and unex-
pectedly high doses are minimalized, illicit drug use re-
mains potentially harmful, as the intended substance it-
self is generally assumed to be the most harmful ingredi-
ent [9, 17–19].

Although the majority of Berlin nightlife attendees 
have recently been shown to use illicit drugs and rated 
drug checking as the most useful preventive measure, no 
drug-checking service could be established in Germany 
until date due to the interpretation of German narcotics 
regulation by political decision makers [20, 21]. A recent 
juridical evaluation by Nestler, however, confirmed the 
compatibility of a drug-checking offer with German nar-
cotics regulation [22]. These findings provide the basis 
for a pilot project offering drug checking in Berlin: users 
will be able to anonymously submit their samples in one 
of three stationary facilities, where they will simultane-
ously get a (mandatory) consultation by prevention work-
ers [23]. The results will be provided by an external labo-
ratory within a few days and communicated by telephone, 
online, or in the course of a further consultation at the 
stationary facility [23]. The costs will be covered by the 
Berlin public health administration; an exact start date 
has not yet been set [23]. This study thus aimed at inves-

tigating reasons for using or not using drug checking and 
its potential impact on Berlin nightlife attendees’ con-
sumption patterns.

Methods

An online questionnaire was designed and distributed in a Ber-
lin party scene. Data collection occurred from January 01 to March 
11, 2019, after approval by the Ethical Review Committee of Chari-
té – Universitätsmedizin Berlin (application no. EA4/157/17).

The questionnaire contained questions concerning demo-
graphic information, such as age, gender, and highest degree of 
education. The questionnaire also covered the 30-day, 1-year, and 
lifetime prevalence for legal and illegal substances. With regard to 
the way of substance acquisition ([un]familiar dealers/friends/on-
line) and the questions concerning drug checking, symmetrical 
and balanced 5-point Likert items from 1 to 5 (1 = strong disagree-
ment, 2 = disagreement, 3 = neutral, 4 = agreement, and 5 = strong 
agreement) were used (Fig. 1). Anticipated reactions to different 
results were rated by a nonsymmetrical, unbalanced scale (use 
more/less/the same amount/discharge the sample; Table 2). Re-
sults are reported as percentages for each answer.

The questionnaire was accessible via the platform SoSci Survey. 
The participants were directed toward the questionnaire by post-
ing the invitation to the survey on social media platforms of in-
cluded clubs (e.g., Facebook group of Club X) and scene-intern 
communication platforms which are not tied to a specific club 
(e.g., portals where parties are announced). (For inclusion criteria 
concerning the selected clubs, see Betzler et al. [20].)

Although it was aimed to depict a realistic sample of the Berlin 
nightlife scene by this algorithm, the sample does not claim repre-
sentativity. The questionnaire was composed in German and Eng-
lish and tested for its acceptance and understandability prior to 
being deployed. All participants gave informed consent prior to 
online survey participation. (For details of data analysis and plau-
sibility filter, see Betzler et al. [20].) The filter was additionally set 
at excluding cases with more than 20% missing values. In total, 150 
participants were excluded. Missing values were handled by pair-
wise deletion. Only explorative analysis and descriptive statistics 
were applied.

In order to test the association between nominal demographic 
variables (gender, educational level, and psychiatric disorder) and 
nominal Likert items (anticipated reaction to test results), χ2 tests 
were used. Results are reported as Fisher’s exact test as cell fre-
quency was partially <5.

Correlations between age and encouraging/discouraging as-
pects and intention to use drug checking were calculated using 
nonparametric correlation analysis (Spearman). The level of sig-
nificance was set at 0.05.

Results

In total, 719 questionnaires met the filter criteria and 
were included into data analysis.
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Sociodemographic Data
In all, 45.6% (N = 326) of the participants stated their 

sex to be female, 53.4% (N = 382) to be male, and 1%  
(N = 7) specified it as “other.” The mean age of the par-
ticipants was 30.3 years, ranging from 18 to 60 years. Con-
cerning the highest degree of education, 53.3% (N = 383) 
of the participants reported to have a college degree, 
26.4% (N = 190) to have obtained an upper secondary 
school degree (“Abitur,” A-level), 14.6% (N = 105) to have 
finished an apprenticeship, 4.2% (N = 30) to have an in-
termediate secondary school degree, 0.8% (N = 6) to have 
a lower secondary school degree, and one participant 

(0.1%) stated to have no degree. With regard to psychiat-
ric disorders, 18.4% (N = 131) of the participants an-
swered to have or have had a (diagnosed) psychiatric dis-
order, now and/or in the past.

Substance Use
The most prevalent illicit substances used were canna-

bis, amphetamine, 3,4-methyl-enedioxy-methamphet-
amine (MDMA), cocaine, and ketamine. The 1-month, 
1-year, and lifetime prevalence of substance use are visu-
alized in Table 1.
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Fig. 1. Encouraging and discouraging aspects for the use of drug checking. Distribution of answers ranging from 
total disagreement to total agreement is presented as percent. 
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Substance Acquisition
When asked for the way of substance acquisition (“If 

you are planning to consume at an event, where do you 
purchase or get your substances?”), 77% of the participants 
stated to get their substances prior to attending an event 
(36.2% always and 40.8% mainly before the event); 19.7% 
stated partly before and partly at the event; and only 3.3% 
at the event (3.3% mainly and 0% always at the event). If 
substances were not purchased at the event, users mostly 
received them from familiar dealers (74.6% agree or strong-
ly agree, hereafter clustered to just “agree,” and 13.5% dis-
agree or strongly disagree, hereafter clustered to just “dis-
agree”) or from friends (74.1% agree and only 7.3% dis-
agree). Less often, users purchased their substances from 
unknown dealers (only 7.4% agree and 75.9% disagree) or 
by online order (7.7% agree and 86.4% disagree).

Encouraging and Discouraging Aspects concerning 
Drug Checking
Participants stated that avoiding contamination with 

cutting agents to be the most important motivator to use 

drug checking, whereas concerns regarding criminal 
prosecution were stated to be the most discouraging as-
pect. All encouraging and discouraging aspects for the 
use of drug checking are shown in Figure 1.

A positive correlation between age and the motivation 
to avoid overdoses could be found (rs = 0.08, p = 0.03) 
and a nonsignificant trend between age and the motiva-
tion to avoid unintended psychoactive substances (rs = 
0.07, p = 0.09). Furthermore, a negative correlation was 
found between age and just curiosity toward ingredients 
(rs = –0.08, p = 0.04). No significant correlation was 
found between age and other motivations (contamina-
tion/testing the dealer/personal consultation).

Concerning discouraging aspects of drug checking, a 
positive correlation between age and concerns of ano-
nymity/data privacy was found (rs = 0.09, p = 0.02). No 
significant correlation was found between age and other 
discouraging aspects (concerns of criminal prosecution/
being recognized by others/too complicated/useless-
ness).

Table 1. Thirty-day, 1-year, and lifetime prevalence of participants

Substance Total, 
N

Thirty-day, 
%

One-year, 
%

Lifetime, 
%

Alcohol 714 88.2 95.2 99.6
Nicotine 710 74.4 84.4 95.2
Cannabis 711 60.9 82.0 97.2
Amphetamine (speed, fet, powder) 709 53.3 81.7 92.9
MDMA (ecstasy) 711 47.1 84.0 94.4
Cocaine 709 41.5 73.5 89.3
“K” 701 36.7 62.2 78.2
GHB/GBL (liquid ecstasy, “G”) 690 10.9 16.1 32.9
LSD (acid) 689 9.9 38.1 59.7
Benzodiazepines (e.g., Tavor, Valium) 694 8.2 19.0 37.0
Neuro-enhancer (e.g., methylphenidate, modafinil) 692 4.5 10.0 32.2
Poppers (e.g., amyl nitrite) 691 4.3 14.5 39.8
Psilocybin (magic mushrooms) 696 3.9 29.0 67.4
Synthetic cathinones 692 3.8 7.8 17.8
Opioid-based painkillers (e.g., tramal, tilidin) 693 2.6 10.5 28.7
Methamphetamine (crystal meth, ice) 694 1.9 3.9 15.4
RCs 692 1.7 4.9 17.5
Heroin 693 0.6 1.0 4.6
Synthetic cannabinoids 687 0.4 1.5 19.2
Othersa 233 6.4 21.5 34.8

MDMA, 3,4-methylenedioxy-methamphetamine; K, ketamine; GHB, gamma-hydroxybutyric acid; GBL, 
gamma-butyrolactone; LSD, lysergic acid diethylamide; RC, research chemical. 

a Ten most popular substances stated in this category are given as follows, in descending order: 2C-B (n = 40), 
(5-Meo-)DMT (n = 16), nitrous oxide (n = 7), kratom (n = 5), mescaline (n = 4), salvia (n = 4), ayahuasca (n = 
3), 4-FA (n = 3), khat (n = 2), and methoxetamine (n = 2).
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Willingness to Use a Drug-Checking Offer
Of all participants, 91.9% stated that they would use a 

drug-checking offer in general (67.7% total agreement 
and 24.4% agreement). It was neutrally stated by 6.3%, 
and only 1.5% stated not to use it (0.8% disagreement and 
0.7% total disagreement). We found a nonsignificant 
trend of a negative correlation between willingness to use 
drug checking and age (rs = −0.07, p = 0.06).

Additional Counseling
Drug checking is usually accompanied by a consulta-

tion conducted by the drug-checking team including re-
flection on the user’s consumption behavior. With re-
gard to this consultation, participants mostly stated this 
to be useful (79.3% agree and only 5.6% disagree). The 
item “this may be useful for others, but not for myself” 
was stated neutral (33% neutral, 33.6% agree, and 33.4% 
disagree). The item “unnecessary” was rated with dis-
agreement (5.8% agree and 79.1% disagree). The item “a 

reason not to make use of a drug-checking offer” was also 
rated with disagreement (8.9% agree and 79.1% dis-
agree).

Anticipated Reaction to Drug-Checking Results
If the test revealed the sample to contain a high amount 

of active ingredient, 90.5% indicated to take less of the 
substance than usual. Two-thirds (66%) would discharge 
the sample if it contained an unexpected/unwanted agent 
in addition to the intended substance. If the sample con-
tained only unexpected/unwanted substances and not the 
intended substance at all, 93.1% stated to discharge the 
sample. Significant associations between gender (but not 
level of education or psychiatric record) and the antici-
pated reaction to test results were found. Table 2 shows 
how users indicated to react to the test results, specified 
by gender.

Table 2. Cross table of anticipated reaction to the test results, specified according to gender

Variable Total, 
n (%)

Take usual 
amount, 
n (valid %)

Take less, 
n (valid %)

Take more, 
n (valid %)

Discharge, 
n (valid %)

Other, 
n (valid %)

Reaction in case of high amount (χ2 [6] = 17.76, p = 0.01, φ = 0.11)
Total 715 (100) 33 (4.6) 647 (90.5) 0 18 (2.5) 17 (2.4)
Female 326 (45.6) 12 (3.7) 269 (90.8) 0 15 (4.6) 3 (0.9)
Male 382 (53.4) 21 (5.5) 344 (90.1) 0 3 (0.8) 14 (3.7)
Other 7 (0.9) 0 7 (100) 0 0 0
Missing values 4 (0.5)

Reaction in case of contamination (χ2 [6] = 6.6, p = 0.37, φ = 0.06)
Total 715 (100) 9 (1.3) 155 (21.7) 0 472 (66) 79 (11)
Female 326 (45.6) 5 (1.5) 64 (19.6) 0 222 (68.1) 35 (10.7)
Male 382 (53.4) 4 (1.0) 91 (23.8) 0 245 (64.1) 42 (11)
Other 7 (0.9) 0 0 0 5 (71.4) 2 (28.6)
Missing values 4 (0.5)

Reaction in case of only unexpected substances (χ2 [8] = 17.32, p = 0.04, φ = 0.10)
Total 715 (100) 4 (0.6) 19 (2.7) 1 (0.1) 666 (93.1) 25 (3.5)
Female 326 (45.6) 0 15 (4.6) 0 301 (92.3) 10 (3.1)
Male 382 (53.4) 4 (1) 4 (1) 1 (0.3) 358 (93.7) 15 (3.9)
Other 7 (0.9) 0 0 0 7 (100) 0
Missing values 4 (0.5)

Most commonly stated reactions in the category “other” are given as follows, in descending order: In case of 
high amount, depending on the setting/substance (n = 4), consume according to your body weight (n = 3), start 
with small dose (n = 3). In case of an unexpected substance, depending on the risk potential of the unexpected 
substance detected (n = 44), obtain additional information on the unexpected substance detected (friends, online, 
etc.) (n = 39). In case of only unexpected substances, depending on the risk potential of the unexpected substance(s) 
detected (n = 14), obtain additional information on the unexpected substance(s) detected (friends, online, etc.) 
(n = 11).

D
o
w
n
l
o
a
d
e
d
 
f
r
o
m
 
h
t
t
p
:
/
/
k
a
r
g
e
r
.
c
o
m
/
e
a
r
/
a
r
t
i
c
l
e
-
p
d
f
/
2
7
/
1
/
2
5
/
2
7
0
1
0
7
1
/
0
0
0
5
0
7
0
4
9
.
p
d
f
 
b
y
 
g
u
e
s
t
 
o
n
 
2
0
 
J
u
n
e
 
2
0
2
6



Betzler/Helbig/Viohl/Ernst/Roediger/
Gutwinski/Ströhle/Köhler

Eur Addict Res 2021;27:25–3230
DOI: 10.1159/000507049

Discussion

This study was the first to examine Berlin nightlife at-
tendees’ attitudes toward drug checking as a harm reduc-
tion tool in detail, given the fact that it has been shown to 
be the most favored preventive measure in this target 
group by a previous study, the SuPrA-Survey [20]. Al-
most all participants stated they would use drug checking 
if available. The majority of the participants indicated to 
use less when facing a high amount of active ingredient 
and to discharge the sample in case only unexpected sub-
stances were detected. In contrast to previously conduct-
ed studies, most participants also indicated to discharge 
samples containing an unexpected agent in addition to 
the intended substance [14, 24]. This aspect might point 
out the awareness among Berlin nightlife attendees of the 
risks associated with uninformed drug use and polysub-
stance use, and underlines the potential harm reduction 
effects of drug checking [25].

In accordance with nightlife attendees from other sur-
veys, the participants stated brief counseling accompany-
ing presenting the analysis results to be useful [12, 13]. 
The counseling could be used to apply prevention on an-
other level than just perform a chemical analysis, for ex-
ample, inform about the potential harms of specific sub-
stances detected by the analysis or of illicit drug use in 
general. This might lead to a low-threshold contact to il-
licit drug use by nightlife attendees who are otherwise dif-
ficult to address with preventive measures [5].

Most participants indicated to acquire their substanc-
es prior to the events at which they use them; hence, users 
may check their substances in advance, using stationary 
drug-checking services, as planned by the Berlin public 
health administration. Previous studies, however, showed 
that on-site drug-checking services might be used by 
more nightlife attendees, in general, and high-risk users, 
in particular, compared to stationary services [6, 26]. Fu-
ture studies might, therefore, investigate if this also ap-
plies for Berlin nightlife attendees to prospectively imple-
ment on-site services also. Moreover, most participants 
stated to get their substances either from friends or famil-
iar dealers. First, drug-checking results could, thus, be 
shared with other nightlife attendees, creating a multi-
plier effect. This phenomenon has also been shown in 
previous studies, in which data on samples containing 
unexpected or highly dosed substances have been ex-
changed among users [6]. Second, the results could pro-
vide an incentive for dealers to sell less adulterated sub-
stances – even though participants did not state “testing” 
their dealer as one of the most important reasons to use 

drug checking. The latter mostly included avoiding cut-
ting agents or unexpected psychotropic substances; how-
ever, avoiding overdoses was rated slightly less important. 
Given the major risk factors associated with drug over-
doses [27], this aspect could be emphasized in counseling 
services. By securing anonymity and immunity from 
criminal prosecution, the planned drug-checking service 
in Berlin would address the participants’ main discourag-
ing reasons which have also been pointed out by nightlife 
attendees in previous studies [6, 13].

With regard to the association between these aspects 
and demographic variables, we found that with age, the 
motivation to avoid overdoses (and other psychoactive 
substances [trend]) plays a higher role, as opposed to “just 
curiosity of ingredients,” which was negatively correlated 
with age. This finding might reflect an increasing aware-
ness toward complications in nightlife which may come 
along with nightlife experience (e.g., witnessing overdos-
es or having experienced overdoses themselves). Experi-
ence, in turn, is supposedly associated with age. However, 
level of “nightlife experience” was not evaluated in our 
study, so this aspect remains hypothetical and may be ad-
dressed by further research. Apparently, concerns on an-
onymity and data privacy also increase with age, which 
might be explained by the assumption that for people of 
higher age, potentially more is at stake when engaging in 
illegal activities (e.g., losing job) as opposed to younger 
people who are still attending college or apprenticeship.

With regard to the anticipated reaction on test results, 
an association with gender could be found (see Table 2); 
for example, nominally less female (as opposed to male) 
participants stated to take the usual amount in case of 
high potency (3.7 vs. 5.5%) and were more willing to dis-
charge the sample (4.6 vs. 0.8%). Also, in case of only un-
expected substances, nominally more female participants 
stated to take less than male participants (4.6 vs. 1%). This 
finding may reflect the widely known tendency of men to 
show riskier substance use and lower health awareness 
than women [28–30].

The prevalence of substance use among participants of 
this study was higher than that in studies from other par-
ty scenes, but comparably high to prevalences in Berlin’s 
party scene previously assessed [20, 26, 31]. This might be 
linked to Berlin’s internationally known club scenes and 
highlights the need for preventive measures in Berlin [32, 
33]. The previously mentioned concern expressed by crit-
ics of drug checking about substance use becoming even 
more prevalent following the implementation of drug 
checking does not build on empirical data but rather on 
hypothetical considerations [17, 19]. Contrasting this, ev-
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idence indicates that drug checking could in fact decrease 
(heavy) illicit drug use [10, 34]. Potential encouraging as-
pects of drug checking to start substance use was not cov-
ered by our questionnaire, so our data cannot contribute 
new evidence to this controversy. This aspect may be im-
portant to consider in further research though.

The most prevalently used illicit substances were typi-
cal party drugs (e.g., cannabis, amphetamine, 3,4-methyl-
enedioxy-methamphetamine, and cocaine). However, 
participants unknowingly using new psychoactive sub-
stances (NPSs) as adulterants might have led to false low-
prevalence rates of NPS use. By showing the actual ingre-
dients of the submitted samples, drug checking could im-
prove monitoring trends on the Berlin NPS market and 
help reduce risks associated with NPS use [2, 35].

Limitations
When discussing a potential effect of drug checking on 

consumption patterns, one has to keep in mind that the 
findings of this study are only based on hypothetical con-
siderations from a questionnaire and may not directly re-
flect real-life decisions. Studies examining the latter 
showed slightly lower rates of users rejecting their sample 
when in fact confronted with unexpected substances [3, 
14]. Further studies could thus investigate the actual im-
pact of drug checking on Berlin nightlife attendees’ con-
sumption patterns after being deployed.

Since only limited details about the planned pilot proj-
ect were known at the time the questionnaire was created, 
it did not cover if drug-checking users will be willing to 
wait several days for their results. Taking into consider-
ation that only about half of the nightlife attendees in pre-
vious studies were willing to wait that long, future studies 
might examine the waiting time’s impact on drug-check-
ing users in Berlin [6, 9, 13].

Even though studies of other party scenes showed 
comparably educational attainments, the participants 
stated a considerably higher level of education than peo-
ple of the same age from the Berlin general population 
and also from the recent study (SuPrA-Survey) of the Ber-
lin party scene [20, 36, 37]. The high level of education, in 
general, could indicate a self-selection bias inasmuch as 
nightlife attendees with a higher educational background 
were more willing to reflect on their consumption pat-
terns and argue with prevention measures. Higher level 
of education than that in the SuPrA-Survey may indicate 
a further sample bias as it is conceivable that users with 
particular interest in drug checking show a higher level of 
health/risk awareness which may be associated with a 
higher educational level. This particular self-selection 

bias also has to be taken into account concerning the high 
prevalence rates when deploying a questionnaire specifi-
cally addressing drug checking. Contrary to the level of 
education, the participants’ mean age was comparable to 
the SuPrA-Survey but considerably higher than that in 
studies examining nightlife attendees’ attitudes toward 
drug checking in other cities [6, 9, 20]. This might be ex-
plained by the fact that many clubs in Berlin are restricted 
to people older than 21 years as opposed to other German 
cities or other countries (18 years or older), probably rais-
ing the mean age of Berlin’s party scene, but it also poses 
the question of external validity of the data collected [9]. 
Drug-checking services and future studies, however, 
ought to target young nightlife attendees in particular 
since they have shown to use most illicit substances and, 
therefore, are at a higher risk of facing overdosed sub-
stances or harmful adulterants [38].
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