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In recent years the European MDMA
market has been characterised by the increasing
availability of high-strength products, resulting in a
number of deaths. Most studies documenting the
patterns and trends in use of this stimulant have
grouped tablet (‘ecstasy’) and powder/crystal
forms together into a single category, which could
lead to an underestimation of MDMA use. This
study uses data from nine countries covered in the
European Web Survey on Drugs (EWSD) to study
intensity of use and patterns of buying behaviours
among MDMA users, with specific attention given
to comparing the use of MDMA in tablet form and
in the form of powder/crystals. The results indicate
significant price differences across the countries
and that the number of tablets and quantity of
powder/crystals consumed on a typical occasion
was higher for regular users than occasional
users. Through this analysis, this paper shows how
using web surveys for drug data collection can be
an effective way to develop a better understanding
of the use of particular forms of drugs. This is
especially of high importance in the case of rapidly
evolving drug market changes, such as the volatile
nature of MDMA purity in Europe

Introduction

Over the past decade there has been a gradual revival of the
MDMA (3,4-methylenedioxy-methamphetamine) market in
Europe (EMCDDA, 2018). In 2020, 2.6 million European adults
had used MDMA in the last year, with the highest prevalence of
last-year use found among young adults (1.9 % of individuals
between the ages of 15 and 34; EMCDDA, 2021). The use of
MDMA is typically associated with recreational settings and
problematic use is uncommon (EMCDDA, 2016), although
frequent MDMA use has been associated with increased
dosage (Fox et al., 2001; Frijns and van Laar, 2013; Scholey

et al,, 2004). However, in recent years the MDMA market has
been characterised by the increasing availability of high-purity
products that present difficulties for individual dosing (Smith
etal,, 2009; van der Gouwe and Rigter, 2018; Winstock, 2017),
resulting in a number of deaths (EMCDDA, 2019). While for
some time tablets (known as ‘ecstasy’) have been assumed to
be the predominant form of MDMA consumed in Europe (Frijns
and van Laar, 2013), the use of MDMA in the form of crystals
or powder is on the rise in some countries (Brunt et al., 2015;
Giné et al., 2016; Winstock et al., 2019).

Despite the fact that MDMA powder and crystals have both
been available on the European drug market since the
beginning of the 1990s (Smith et al., 2009), most studies
documenting the patterns and trends in use of this stimulant
have grouped tablet and crystalline forms together into a
single category. As such, data on the use of powders and
crystals are limited. This omission is unfortunate since clear
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differences between tablets and these two forms have arisen,
both with regard to chemical composition and related health

risks (Brunt et al.,, 2015; Giné et al.,, 2016; Palamar et al., 2016).

Increasingly, users appear to be perceiving the extended
assortment of MDMA products as different psychoactive
substances, in form, in name (ecstasy and MDMA), and in
terms of the risks involved and the quality of the product
(Edland-Gryt et al,, 2017; Mounteney et al., 2018). Among the
most recent generation of MDMA users, there appears to be a
lack of understanding when it comes to terminology, especially
surrounding the terms ‘ecstasy’ and ‘'MDMA', despite these
referring to the same psychoactive substance (EMCDDA,
2016; Palamar, 2017, 2018; Turner et al., 2014).

A better understanding of this differentiation in MDMA

forms — both in terms of the products available and the
people who use them — is required to identify any potential
changes to public health messages and strategies that may
be needed to reduce the health and social harms associated
with MDMA use. As such, this paper focuses on exploring the
characteristics of MDMA users in the European Web Survey
on Drugs (EWSD), studying intensity of use and patterns of
buying behaviours, with specific attention given to comparing
the use of MDMA in tablet form (ecstasy) and in the form of
powder/crystals.

Methodology

Data were taken from the second wave (2017-2018) of the
European Web Survey on Drugs (EWSD). In this analysis, only
countries with sample sizes of at least 100 respondents to
the MDMA module were included, namely Austria, Belgium,
Estonia, Finland, Italy, Latvia, Lithuania, Luxembourg and
Poland. The sample for the current study (N = 6 465) consists
exclusively of last-year users who were over 18 years old and
residents of the country of data collection. The EWSD allowed
for data collection related to the form in which MDMA was
consumed, as indicated by the respondents. Since the MDMA
market varies considerably across the countries covered by
the EWSD, caution is required when interpreting the variation
between country samples. In addition, there are differences in
the sampling methodology between EWSD countries, which
may affect the composition of the final samples. For this
reason, in the following sections, patterns in consumption and
related buying behaviours will be presented based mainly on
individual country samples.

Differences in buying practices were explored in terms of
prices and purchase methods. Prices per quantity (euro per
tablet and euro per gram for powder/crystals) were obtained
by combining information regarding the price users reported
paying per purchase and the usual amount of drugs (number
of tablets or grams of powder/crystals) bought per purchase.

Characteristics of users and their consumption patterns

were compared based on respondent data related to age,
consumption of other substances in the past year (1) and
frequency of MDMA use over the same period. In relation to the
latter, two categories of user types were defined based on the
frequency of use in the past year: occasional users, reporting
MDMA use on fewer than 11 days in the last year (less than
once a month) and regular users, reporting MDMA use on

11 days or more in the last year (almost once a month and
above) (3).

Analyses were carried out using SAS (version 9.3). Non-
parametric tests (Mann-Whitney U and Kruskal-Wallis) were
used for examining differences in continuous variables across
groups.

Results

Characteristics of MDMA users in the EWSD
sample

While the age range of the survey respondents who reported
MDMA use was 18 to 71 years old, the vast majority of
respondents were young adults (93 % in the age category 18—
34 years old) and respondents over the age of 40 were much
less common (2.3 %). The majority (78 %) of all respondents
were occasional MDMA users. Across all countries, the
proportion of respondents that used MDMA regularly (at least
on 11 days or more in the last year) ranged from 13 % in Italy to
32 % in Austria.

Furthermore, recent use (defined as use in the last year)

of multiple substances was clearly the norm: just 1.4 % of

the respondents indicated that they used only MDMA in the
past 12 months, while about half (51 %) of the respondents
reported the use of more than three different types of
psychoactive substances (not including alcohol) in that period.
Combinations of substances used during the past year were
highly diverse within and across country samples, although
cannabis was the most widespread (with last-year and last-
month use at 93 % and 78 % respectively).

The total number of respondents who provided valid answers
to the question about the forms of MDMA usually consumed
was 6 396 (99 %). Respondents could indicate whether they
habitually consumed MDMA in tablets, as powder/crystals or
in both forms. The results by country are shown in Figure 1.

() This included cannabis, cocaine, crack, amphetamine, methamphetamine,
heroin, LSD and other hallucinogens, GHB, ketamine, and new psychoactive
substances; while alcohol was not included

(?) The categorisation is based on the earlier research of Frijns and van Laar
(2013); a further breakdown for comparison with heavy MDMA use (defined as
weekly use) was not possible since country samples were not large enough to
provide valid results
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FIGURE 1

Sample and distribution of usual MDMA forms across countries
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The proportion of respondents usually consuming powder/
crystals was the lowest in Lithuania (10 %) and the highestin
Italy (70 %).

A comparison of the subgroups using different forms of MDMA
showed that people who usually only consume powder/
crystals were on average slightly older (25 years old) than
those who usually only consume tablets (23.5 years old) or
those combining the two forms (23.9 years old). The age
differences were small but statistically significant. At the
country level, the age difference between powder/crystals
users and tablet users was clear for most of the countries,
with the exception of Belgium, Italy and Latvia. In addition, in
Estonia, Finland, Italy, Latvia and Poland people that generally
only consume powder/crystals reported significantly fewer
types of substances used in the past year.

Patterns of buying behaviour in the retail MDMA
market

A total of 6 328 respondents (98 %) provided information

with regard to their habitual methods for acquiring MDMA.

The biggest group of respondents (46 %) indicated that they
usually buy their MDMA. Notably, almost one in four (23 %)
indicated that they had not bought MDMA themselves in the
past year because it was free, shared or given. This proportion
ranged from 15 % of respondents in Finland to 34 % in Latvia.
Only 8.7 % of the total sample indicated that they usually (also)

Belgium

I Missing values

Austria Italy
(N=642) (N=1256) (N=1079) (N=237)

make purchases via online sources, of which the majority
(57 %) were Finnish respondents.

About 96 % of those that bought MDMA reported that they
usually make a purchase of no more than 10 tablets or 10
grams or less when buying powder/crystals. In addition, about
98 % of the respondents reported that they did not make
purchases of more than EUR 100 or EUR 200 per occasion

for tablets and powder/crystal respectively, indicating that the
sample mainly reflects information relating to the retail level
of the drug market (Aldridge et al,, 2016). Table 1 displays the
average prices respondents reported paying for MDMA tablets
and powder/crystals in their usual purchase by country. To
prevent the averages being affected by exceptional deviating
values, 5 % trimmed means were calculated.

The results indicate significant price differences across the
study countries, with the lowest prices both for tablets and
powder/crystals found among Belgian and Polish respondents,
while the highest prices were reported by Finnish respondents.
It should be underlined that accurate comparison between
countries remains difficult and requires further research since
prices are intertwined with multiple aspects such as purity,
frequency of use and the social status of respondents, for
which available information is currently limited.
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TABLE 1

Trimmed mean and median prices of MDMA tablets and powder/crystals of usual purchases by country

Austria 666 10.77 [10.25-11.29] 10.00
Belgium 705 522 [5.05-5.39] 5.00
Estonia 307 9.92 [9.53-10.31] 10.00
Finland 618 16.72 [16.34—-17.09] 18.33
[taly 48 11.92 [10.34-13.49] 10.00
Latvia 251 897 [8.55-9.39] 10.00
Lithuania 141 7.53 [7.01-8.06] 8.00
Luxembourg 74 8.80 [8.00-9.60] 10.00
Poland 594 537 [5.17-5.55] 4.70

Abbreviation: Cl 95 %, 95 % confidence interval.

Intensity of MDMA use

To obtain information on the usual doses taken by people
when using MDMA, the habitual number of tablets and/or
amount of powder/crystals taken were asked for separately,
and answers could include decimals to indicate the amounts in
grams as well as the number of tablets. For respondents who
indicated that they usually consume both forms, estimates

for the number of tablets and grams were correlated (r= .27,

p <.001), and therefore, it is assumed that most people
reported equivalents of a total consumption at a certain
occasion, regardless of form. To account for this, the responses
of those that consume both forms were combined with those
of the other subgroups for further calculations on the intensity
of use.

In the total sample, the number of tablets used per occasion
ranged from 0.15 to 12, with a median of 1 tablet. Only 9.1 % of
the subgroup using tablets reported taking less than one tablet
per occasion, while 79 % usually consumed 1 to 2 tablets. For
the amount of powder/crystals used per occasion, the range
was from 0.05 to 6 grams, with a median of 0.30 grams.

Previous studies have indicated that people who use drugs
more frequently may also use larger quantities on each
occasion. Therefore, further analysis looked at variation in usual
amounts used by different subgroups based on frequency of
use — categorised as occasional (fewer than 11 days of use in
the last year) and regular users (11 or more days of use in the
last year) (Table 2).

Overall, the number of tablets consumed on a typical occasion
was higher for regular users than occasional users across
all country samples. The number of tablets consumed by

540 40,07 [37.88-42.25]  40.00
471 26.70 [26.00-27.79]  30.00
199 58.15 [53.86-62.45]  60.00
338 79.28 [75.03-83.53]  80.00
144 50.14 [45.23-5505]  50.00
115 28,58 [23.33-33.83]  20.00

41 52.37 [20.52-84.22]  20.00

53 36.15 [37.88-42.25]  35.00
250 27.49 [25.41-29.56]  23.50

regular users was at least 40 % higher than for occasional
users. Furthermore, in most countries, the median values for
occasional users were lower than the mean numbers, which
indicates that the distribution of the numbers was skewed to
the right, with a small proportion of occasional users indicating
the use of relatively high numbers of tablets. Similarly, for users
of powder/crystals, significantly higher amounts of grams used
per occasion were reported by regular users in all countries
(with the exception of Lithuania). However, for both frequency
subtypes, it is again important to consider the potential of
skewed numbers to lead to larger disparities between the
frequency subtypes across countries. For example, a larger
difference in consumption between occasional and regular
users was found for Italy and Latvia, while the difference was
smaller in other countries, such as Belgium and Poland.

Discussion

Currently, most general population surveys in Europe do
not consider differences in the use of the two forms of
MDMA outlined in this paper (tablets and powder/crystals),
which could lead to an underestimation of MDMA use
(Palamar, 2017; Palamar et al., 2016). Unlike most general
population surveys, the EWSD reached a large sample of
MDMA users across several countries, which allowed for

a further breakdown and study of specific patterns of use,
which could again be broken down by the different forms
of MDMA consumed. In addition to the existing prevalence
data generated by general population surveys, this type of
information is yet another important piece of the puzzle, which
can help inform professionals in the drug domain on actual
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TABLE 2

Mean and median amounts of MDMA consumption on a usual occasion, by usual form, user frequency and by countries

Total sample 3683 143 [1.39-1.46] 1
Austria 553 121 [1.13-1.28] 1
Belgium 713 15 [1.42-1.58] 1
Estonia 368 1.58 [1.47-1.69] 1
Finland 676 149 [1.43-1.55] 1
Italy 50 111 [0.98-1.25] 1
Latvia 375 1.38 [1.27-1.49] 1
Lithuania 140 1.54 [1.33-1.76] 1
Luxembourg 91 128 [1.23-1.44] 1
Poland 717 1.42 [1.36-1.48] 1
Total sample 2118 0.68 [0.64-0.71] 0.4
Austria 354 0.49 [0.43-0.55] 0.3
Belgium 479 0.62 [0.56-0.68] 0.5
Estonia 235 0.6 [0.50-0.72] 03
Finland 367 0.76 [0.65-0.87] 0.3
Italy 167 0.55 [0.46-0.63] 0.4
Latvia 153 0.79 [0.63-0.96] 0.5
Lithuania 33 123 [0.77-1.71] 1
Luxembourg 58 0.45 [0.34-0.57] 2
Poland 272 0.96 [0.82-1.10] 0.5

1154 198 [1.90-206] 2 =
287 1.89 [1.71-206] 15 “
233 1.99 [1.77-221] 15 <
103 2.12 [1.84-240] 2 =
167 204 [1.87-222] 2 *x
16 163 () [1.28-197] 2 *x
65 1.87 [151-223] 2 “
48 2.26 [1.77-2.74] 2 =
16 163 (%) [1.15-2.10] 2 ns.
219 1.98 [1.83-2.13] 2 =
765 09 [0.83-0.98] 05 g
214 0.71 [062-0.79] 05 g
176 0.74 [063-085] 05 «
75 1.24 [0.73-1.30] 05 =
93 121 [091-152] 05 &
29 1.12 [0.73-151] 1 *
39 1.16 [0.74-158] 1 *
20 1.04 [0.42-166] 05 ns.
14 0.46 (%) [0.28-065] 05 ns.
105 111 [0.87-136] 07 ns.

Mann-Whitney test: * p < 0.05; ** p < 0.01. Abbreviation: n.s., not significant; Cl 95 %, 95 % confidence interval. (?) Occasional use is defined as fewer
than 11 days of use in the past year. (°) Regular use is defined as 11 or more days of use in the past year. () Please note small sample size.

trends and developments, as well as the related health and
social threats posed by substance use.

The results from the EWSD indicate that MDMA in powder or
crystal form has become established in the European drug
market. In particular, the large proportion of respondents in
Italy who reported using powder/crystals hints at a high level of
accessibility to this form of MDMA in that country. It may also
be the case that MDMA users in Italy prefer to consume the
substance in powder/crystal form rather than tablets, due to
unknown factors, or that the EWSD recruited a larger number
of powder/crystals users in that country - although this seems
unlikely. Importantly, since the EWSD does not recruit people

who use drugs from a known sampling frame, it is not known
how representative these results are in relation to the total
number of people who use drugs in the study countries.

Considering MDMA's reputation of being a ‘lifestyle drug’
mainly linked to nightlife settings (Mounteney et al., 2018),
itis not surprising that mainly young adults responded to
the MDMA module. The average age of users differed only
marginally between the two different forms of MDMA, with
users of only powder/crystals being on average slightly older
than those who consume only tablets or both forms of the
substance. One could argue that the web-based nature of
EWSD and the applied recruitment strategies (for example,
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recruiting participants through social media advertising)

are more suited to engaging a mainly younger audience of
non-problematic users. However, the overall EWSD sample
clearly shows enough diversity of respondents, as described
by Matias (2022). Regardless of the form of MDMA used, the
respondents proved to be mainly occasional users, but results
also confirm earlier findings that MDMA use generally implies
high rates of polysubstance consumption (Boeri et al., 2008).
In terms of ‘poly-drug’ combinations, cannabis was by far the
most common drug taken by the respondents.

Given that the purity of MDMA products in Europe has never
been higher or more volatile (van der Gouwe et al., 2017; van
der Gouwe and Rigter, 2018), examining the habits related to
dosage is essential for assessing risk with regard to MDMA
use. Across the countries, our results confirm higher intensity
of use among regular users, in line with previous research

that has discussed, among other factors, people’s potential
temporary tolerance of MDMA when increasing frequency of
use (Frijns and van Laar, 2013; Scholey et al., 2004, Sterk et al.,
2006). It is striking that the average consumption of tablets (1
to 2 MDMA tablets per occasion) remains similar to the results
of research from several decades ago when tablets contained

much less MDMA (Frijns and van Laar, 2013; Topp et al.,, 1999).

Therefore, present-day tablet users generally consume more of
the psychoactive compound per occasion of use than users in
the past did.

For powder/crystals users, the difference in the quantities
consumed by occasional and regular users is much more
variable than for tablets, with differences being very limited

in some countries. Some research has noted that controlling
the dosage of powder/crystals might be even harder than

for tablets, due to alternative routes of administration such
as sniffing or dabbing (Smith et al., 2009; Winstock, 2017).
Overall, further research is needed that not only questions
the way users judge their doses, but which also considers the
quality (purity) of the substance consumed.

Although MDMA is reported to be in the top three online/
cryptomarket purchases, and an increasing number of people
seem to be ordering drugs through the internet (Winstock

et al., 2019), only a minority of the respondents indicated

that they usually make purchases online, with the majority

of MDMA purchases being made through dealers. This result
supports earlier findings that a large proportion of darknet
purchases of MDMA might be mainly for resale (Aldridge

and Décary-Hétu, 2016), while the EWSD data provides
information on the retail level. Again, country-level differences
are substantial, with exceptionally high rates of cryptomarket
users in Finland, which corresponds to similar results provided
in recent reporting of the Global Drug Survey and the EWSD
(Winstock et al., 2019; see also the accompanying paper by
Berndt and Seixas, 2022).

Collecting data from a large sample of people using retail
drug markets opens up new opportunities for monitoring
routine retail prices across Europe, which up until now has
been hampered not only by a lack of data and differences

in central estimates used for reporting, but also by the fact
that heterogeneously applied data collection methods do

not always exclude the possibility of inadvertently collecting
data on other (non-retail) levels of the drug market. Based on
responses to the EWSD, retail prices found for MDMA tablets
were generally similar to those found in statistics provided

by routine monitoring data sources during the same period
(EMCDDA, 2019). In addition, the EWSD data also provided
clear estimates for retail prices of MDMA powder/crystals,
which have not been systematically reported before. Price
estimates are bound to be imperfect (Caulkins, 2007) but can
nevertheless be complementary to the existing sources of
information. These kinds of data are valuable for trendspotting
since price affects use. Price is thus a determinant of
accessibility for certain user populations and can influence
change in substance use behaviours (Peters and Kok, 2009).
For instance, despite the fact that the motives behind people’s
preferences regarding the consumption of different forms of
MDMA were not asked for in the EWSD, the high retail price
observed for powder/crystals and large cross-country price
differences might support the argument that younger — and
presumably less financially stable — users may opt for the
tablet form of MDMA (which according to the analysed data
is cheaper and more consistent in price across the countries
studied). This, however, does not account for the different
levels of purity found in tablets vis-a-vis powder/crystals, and,
as such, the purity-adjusted price for MDMA powder/crystals
may actually turn out to be less than that for tablets. Thus,
one MDMA tablet cannot be directly compared with a gram

of MDMA powder/crystals in terms of use and price. Overall,
studying the different purity levels of these different forms of
MDMA is an important area for future research.
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