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Abstract

Introduction
Amphetamine-type stimulants (ATS) are the second most commonly consumed class of

illicit drugs globally, but there is limited understanding of the precise factors associated
with problematic vs. controlled ATS consumption. This exploratory study aimed to
identify which individual, social and environmental factors are associated with
different patterns of ATS use over time.

Methods
Cross-sectional survey conducted in Germany, England, Netherlands, Poland, and the

Czech Republic via face-to-face computer assisted personal interviews to collect data
on different user groups. 1458 adults (18+) reporting: exposure to but no ATS use
(n=339); former rare/moderate ATS use (n=242); current rare/moderate ATS use
(n=273); former frequent/dependent ATS use (n=201); current frequent/dependent
ATS use (n=403). Extent of ATS/other substance use was assessed by number of
consumption days (lifetime, past year, past month) and Severity of Dependence Scale.
To identify factors associated with group membership, data were also collected on
previous injecting drug use (IDU), and consumption setting/rules. Psychological
distress was measured using the Brief-symptom-Inventory, with additional data
collected on self-reported adverse life events and physical/mental health.

Results



Currently using frequent/dependent ATS users experienced more frequent unstable
living conditions (27.5%) and psychological distress (59.8%) compared to other groups.
A multinomial logistic regression showed that currently abstinent rare/moderate users
were more likely to abstain from methamphetamine use (OR=2.48 [Cl=1.32-4.68]) and
from IDU (OR=6.33 [CI=2.21-18.14]), to avoid ATS use during working hours (OR=6.67
[CI1=3.85-11.11]), and not to use ATS for coping reasons (OR=4.55 [Cl=2.50-6.67])
compared to the reference group of currently using frequent/dependent users.

Conclusions
People who use ATS frequently and/or at dependent levels are more likely to have

experienced social and economic adversity compared to infrequent ATS users. On the
other hand, there is a substantial share of users, which show a controlled use pattern
and are able to integrate ATS use in their life without severe consequences.

Keywords: Amphetamine-type stimulants, drug use career, quantitative study, risk and
protective factor, logistic regression



1. Introduction

Amphetamine-type stimulants (ATS) such as amphetamine (“speed”, “pep”), 3,4-
Methylenedioxymethamphetamine (MDMA, “Ecstasy”) and methamphetamine
(“crystal meth”) are the second most commonly used class of illicit drugs globally, after
cannabis [1]. Evidence from the United Nations Office on Drugs and Crime suggests
that ATS production and consumption rates have risen in recent years [2]. Whilst the
highest proportion of ATS use takes place in North America and Oceania, wastewater
analysis carried out in 140 European cities also shows an upward trend in
amphetamine consumption in this region since 2011 [3, 4]. According to European
Monitoring Centre for Drugs and Drug Addiction (EMCDDA), 12.3 million (3.7%) of
European adults report lifetime amphetamine use, with 13.6 million (4.1%) reporting
lifetime MDMA use [5].

ATS consumption, particularly heavy use, is associated with a range of adverse
consequences such as psychotic symptoms, cardiovascular disease, blood borne viral
infections, and sexually transmitted infections [6]. Around 260,000 adults are affected
by amphetamine use disorder [7] in Europe, including (psychological) dependency [8],
with over 20,000 people entering specialized amphetamine treatment in 2018 alone
[5]. However, there is limited understanding of how best to prevent and treat harmful
ATS use [9], and a lack of empirical evidence on which factors influence different
patterns of ATS consumption over time [10].

A recent systematic review synthesized existing qualitative data on factors shaping the
ATS use at critical time points [10]. Most evidence related to the initiation of ATS use,
and suggested that initial consumption was influenced by predominantly individual
and social level factors, including a desire to boost performance at work and in sexual
relationships, to promote a sense of social ‘belonging’, and help manage stress and
mental ill-health [11-17].

Fewer studies explored factors contributing to increased and/or decreased
consumption. Increased ATS use often resulted from users’ desire for heightened
effects, alongside experiencing a critical life event such as loss of a relationship and
lack of social support [18-20], or environmental and ecological stressors such as
unstable housing and unemployment [15, 21]. Reasons for decreased use mostly
focused on increased awareness of the negative impacts of ATS on users’ physical and
mental health [14, 19, 22]. Sustained abstinence was associated with having access to
appropriate non-using social support networks [23-25] and gaining licit employment
[23, 26]. However, the review highlighted a need for further research to identify which
factors support reduced ATS consumption or abstinence over the longer term.



The European ATTUNE study (Understanding pathways to stimulant use: a mixed-
methods examination of the individual, social and cultural factors shaping illicit
stimulant use across Europe) aimed to explore and identify different pathways of ATS
use over the life course. In doing so, the study was informed by the life course
perspective of drug use [27]. This conceptual framework suggests that the critical
phases and transition periods of drug use over the life course, such as initiation,
continuation, increase/relapse, and desistance/abstinence, are influenced by
individual differences, social dynamics, and environmental factors.

Our previous findings from qualitative interviews identified key turning points for
initiation that were linked to pleasure, curiosity, boredom, and declining mental
health. Increased use was linked to positive effects experienced at initiation and
multiple life-stressors, leading to more intense use. Decreased use was prompted by
pivotal events and sustained through continued wellbeing, day-to-day structure, and
non-using social networks [28].

In this paper, we present findings from the final phase of the ATTUNE study: a cross-
sectional survey of European ATS users and non-users and explore the main research
question: Which factors are associated with different (long-term) consumption
patterns of ATS use? Subordinate questions that will be further addressed are: How do
the members of various consumption pattern groups differ in terms of social
integration, living situation, and health and biographical burdens? Are there
associations between certain characteristics of ATS use and membership of a particular
consumption pattern group?

2. Methods

2.1. Study design

The ATTUNE study was an exploratory, sequential mixed-methods study, theoretically
based on the biopsychosocial model of substance use [29] and the life course
perspective on drug use [27]. The full study design and study procedures have been
described in detail in a published study protocol [30]. In summary, the study comprised
three main components: a systematic review and synthesis of qualitative literature
[10]; semi-structured qualitative interviews with ATS users and non-users; and a cross-
sectional survey questionnaire. Findings presented here are based on the quantitative
survey questionnaire, which was conducted in Germany, the Czech Republic, the
United Kingdom, the Netherlands and Poland between June 2018 and October 2019.



2.2. Study population

Participants were recruited by a range of means. Service providers from statutory and
non-statutory health and social care organizations, and various local third sector
groups, acted as gatekeepers, signposting potentially eligible participants to study
information, including contact details. Snowballing strategies were used amongst
interested individuals to access other participants. Additionally, the study was
advertised through flyers distributed in local community areas, drug help facilities,
universities, nightlife areas, via social media adverts, and in internet forums. Using
non-probability sampling is an accepted method to access ‘hard-to-reach’ as well as
minority populations [31, 32].

Three different groups of adults were targeted for recruitment: 1) current users
(defined as having used ATS at least once within the last three months); 2) former
users (having previously used ATS but within the previous year); and 3) non-users
(never having used ATS despite access and opportunity to do so).

2.3. Inclusion criteria and procedure

In order to be eligible for participation, following inclusion criteria had to be fulfilled: 1)
age 18+; 2) being able to take part in the interview (not psychotic, no severe cognitive
impairments or language barriers according to interviewer); 3) lifetime use of any ATS
(or exposition to ATS in case of the group of non-users); 4) first ATS use at least five
years before the survey questionnaire (to ensure participants having had the
opportunity to experience changes in their ATS consumption pattern).

Computer assisted personal interviews were administered face-to-face by researchers
in the country’s native language. All individuals were made familiar with data
protection rules and voluntariness of participation. They needed to provide written
informed consent in advance. Potential participants were allocated to the appropriate
user group (current, former, or non- ATS user) via an electronic screening tool. Surveys
took around 60 minutes to complete depending on participant (i.e. complexity of
substance use profile). Participants were given compensation (around 20€) as a thank
you for their time.

2.4. Measures

2.4.1. Sociodemographics

Sociodemographic data were collected with standard questions on gender, age and
ethnicity. The highest completed educational status was assessed using the
International Standard Classification of Education [33]. Additional questions included
monthly household income, employment status, relationship status, social integration



index [34], and general satisfaction with life [35], (1-7; dichotomized by median split at
5).

2.4.2. Substance use

Standardized screening tools and questionnaires were used to assess current and prior
substance use. Three questions from the Alcohol Use Disorders Identification Test-
Consumption version (AUDIT-C) [36] were used to assess the level of risk due to
alcohol consumption. A score of 25 suggesting ‘hazardous’ or ‘harmful’ alcohol
consumption [37].

Problematic ATS use was assessed using the Severity of Dependence Scale (SDS) [38] in
current and former ATS users (scores 24 indicates problematic use [39]). We also
collected data about injecting drug use and treatment experiences, the usual setting of
ATS use, use motives and (self-imposed) consumption rules. The extent of lifetime
psychoactive substances was measured by capturing data on: the total numbers of
days of use over the lifetime (days in categories: 0d, 1d, 2-5d, 6-10d, 11-20d, 21-50d,
51-100d, 101-500d, 501-1000d, >1000d); in the past year; in the past month and age at
onset.

2.4.3. Biographical, health-related and psychological burden

Additional questions were based on the key themes emerging from prior qualitative
phases of the ATTUNE study [28, 40], and primarily related to self-reported factors
contributing to participants” biographical burden (e.g. number of stressful life events
experienced (e.g. physical/sexual violence, homelessness), imprisonment, or the
extent of love and care experienced in childhood (range 1-10)).

Psychological distress of participants was assessed using the Global Severity Index (GSI,
range 30 — 80), a subscale of the short version of the Brief-symptom-inventory (BSI-18)
[41], dichotomized by median split at 57. Self-reported diagnoses of selected mental
disorders were collected, and participants rated their physical and mental health on a
scale of one (‘very bad’) to ten (‘excellent’). Finally the extent of sensation seeking was
assessed using the Brief Sensation Seeking Scale (1-5) [42], dichotomized via median at
3.5.

2.5. Analyses

Prior to analyses, participants were assigned to a specific type of ATS consumption
career, which constituted the outcome variable. Career type was defined as
participants” average lifetime consumption frequency in relation to the duration of ATS
career (timespan from first use to current last use).



Participants” ATS use status in the 12 months immediately prior to interview was
considered as the current endpoint of their ATS use career. Lifetime dependent ATS
users were identified using the SDS [38], with scores based on the 12-month period
during which participants reported their most intensive level of consumption.

First, a five-fold categorical variable representing these distinct ATS career types was
constructed: 1. “never used” (0 consumption days), 2. “rarely used” (1-5 consumption
days per year (d/y) during ATS consumption career), 3. “moderately used” (6-20 d/y),
4. “frequently used” (21-365 d/y), and 5. “SDS positive” (SDS-score > 4). This variable
forms the basis for the construction of the final outcome variable. Since we wanted to
explore conditions and accompanying factors for ATS pathways on the one hand, and
on the other hand we were interested in the (temporary, i.e. at the time of the survey)
outcome of these pathways, the outcome variable was constructed as follows:
Preliminary analyses with the five-fold baseline variable showed that the rarely and
moderately groups are quite similar and represent rather controlled consumption. The
frequently and SDS groups are also similar (a majority of frequent users score positive
on the SDS) and tend to represent more risky or problematic consumption careers.
Similarities were found among others with regard to life circumstances, biographical
burden, social integration, use of ATS and other substances, and characteristics of ATS
use. For this reason, the respective career types were merged and supplemented by
the information on whether current consumption is still taking place or whether
abstinence is present at the time of the interview. As a result, the outcome variable
consists of the following career groups: never used (NU); rarely or moderately used —
currently abstinent (R/M-A); rarely or moderately used — currently using (R/M-U);
frequently used or SDS positive - currently abstinent (F/SDS-A); and frequently used or
SDS positive - currently using (F/SDS-U).

We applied a stepwise multinomial logistic regression to identify factors that appear to
increase (or reduce) the likelihood of developing a problematic ATS use pattern in
terms of frequent or dependent consumption that still continues (F/SDS-U). Potential
relevant covariates for the logistic regression models were drawn from theoretical
considerations and the results of the literature review.

Statistical significant differences in the descriptive analyses were tested using the Wald
X2-test for categorial variables and employing ANOVAs in case of metric continuous
variables. Results were regarded as significant if p-values were < 0.05.

All statistical analyses were conducted using SPSS 22 software [43].



3. Results

3.1. Sample characteristics

After removal of incomplete (N=226), duplicate (N=5; caused by a technical glitch in
the database of the CAPI interviews and detected through duplicate internal database
IDs), or invalid interviews (N=256; inclusion criteria were not met, but this became
apparent not until after the interview; implausible duration; comments by the
interviewers), a dataset containing 1458 cases formed the basis for the analyses. Table
1 shows the socio-demographic characteristics of the study participants in total and by
ATS career group. The F/SDS-U group was smallest in the UK, while the F/SDS-A group
makes up the largest proportion here. Rare or moderate users (abstinent as well as still
using), on the other hand, were most frequently found in the German sample and least
frequently in the Czech Republic and UK.

Preliminary country-specific analyses of key socioeconomic variables (see table 2)
revealed that particularly the samples from Germany and the Netherlands (and with
some restrictions also Poland) tend to include well-educated and socially integrated
consumers, while the samples from the other countries seem to have included more
participants living under difficult conditions. Due to this assumed sampling bias,
country-specific analyses were mostly omitted.

The mean age of participants across the entire sample was 30.8 (SD 9.3) years.
Although most participants reported living in stable housing conditions, users with
frequent or dependent use were less likely to do so than other groups, especially, than
non-users. Unemployment and self-reported low level social integration were more
common in groups with more intensive ATS use. General satisfaction with life was
lowest in the F/SDS-U group.

## Please insert table 1 and table 2 here

3.2. ATS use

Almost 90% of ATS users reported lifetime (LT) use of amphetamine as well as MDMA,
followed by NPS (40.0%), see table 3. LT use of MDMA was more frequently in the
R/M-U group, LT use of methamphetamine or NPS was higher in the F/SDS-U group.

The highest proportion of past year use of methamphetamine was found in the F/SDS-
U group (42.9%). Current ATS use (within the last 30 days) was more common in the
F/SDS-U group than in the R/M-U group, regardless of the specific type of ATS.

Amongst users, mean age of first use was highest in the R/M-A group (19.0 years; SD:
5.0) and lowest in the F/SDS-U group (17.9; SD: 4.4); whilst the length of ATS use



career was shortest in the first mentioned group (7.0; SD: 6.6) and longest in the last-
mentioned one (11.9; SD: 7.4).

#t# Please insert table 3 here

3.3. Other substance use

ATS non-users reported the use of mainly cannabis (96.7%), see table 4. ATS users who
were currently abstinent (R/M-A and F/SDS-A) showed higher rates of previous year
cannabis use as well as recent cannabis use in the past 30 days compared to other
groups. LY and LM use of cocaine was significantly more common in ATS abstinent
groups compared to the current ATS users.

About three quarters of the respondents in the two current ATS user groups reported
problematic alcohol consumption in the last year. Injecting drug use (IDU) was
indicated by nearly one tenth of the total sample with higher rates in the F/SDS-U and
F/SDS-A group.

## Please insert table 4 here

3.4. Self-perceived ATS consumption

More than half of participants in frequent ATS user groups indicated ATS consumption
during working hours. Almost all users in the F/SDS groups mentioned coping related
motives for ATS use. 90.7% of the total sample reported following self-imposed
consumption rules. Significantly more participants categorized with infrequent or

|II

moderate ATS use self-rated their consumption as “never out of control” compared to

the groups with frequent or (at some point) dependent ATS use.

3.5. Biographical burden and mental health

On average, people in both F/SDS groups reported experiencing significantly more
different critical life events than participants in other groups. Participants from the NU
group as well as users from the R/M groups reported having experienced a significantly
higher extent of self-perceived parental love and care in childhood. Imprisonment was
reported in significantly higher proportions in the F/SDS groups.

Higher rates of self-reported mental health diagnoses (e.g. ADHD, major depression) as
well as current psychological distress were associated more often with frequent or
dependent ATS use compared to other groups. Sensation seeking was more prevalent
in the groups still using ATS (58%).



3.6. Multinomial Logistic Regression Results

Table 5 shows the result of the logistic regression including 16 predictor variables with
adjusted odds ratios (OR), p-values and 95% confidence intervals (Cl). A highly
significant (x?=731.33; df=57; p<0.001) likelihood-ratio-test shows the goodness of fit
of the total model, indicating a well-defined separation of the career groups by the
predictor variables.

## Please insert table 5 here

Our results indicate a higher probability for all participants from countries other than
UK of belonging to the problematic reference group F/SDS-U. The younger age group is
less likely to be found in the two currently abstinent groups (R/M-A: OR=0.40 [CI=.26-
.62]; F/SDS-A: OR=0.41 [Cl|=.27-.63]). Further, currently abstinent ATS users show a
more than twofold higher probability of living under stable conditions (R/M-A:
OR=2.20 [Cl=1.03-4.68]; F/SDS-A: OR=2.29 [CI=.1.28-4.10]). Users who achieved a high
educational status are more likely to be found in groups who developed a controlled
ATS use pattern (R/M-A: OR=0.63 [CI=.40-.98]; R/M-U: OR=0.57 [C|=.39-.85]). The same
applies to ATS users who never tried cocaine (R/M-A: OR=5.29 [CI=3.19-8.77]; R/M-U:
OR=2.06 [CI=1.24-3.41]) or non-prescribed tranquilizers (R/M-A: OR=1.90 [CI=1.20-
3.01]; R/M-U: OR=1.53 [CI=1.02-2.30]). Having never used methamphetamine
enhances the probability of being in the R/M-A group (OR=2.48 [Cl=1.32-4.65])
compared to the reference group. Problematic use of alcohol as well as IDU are
associated with those users who continue to use ATS. User groups with frequent or
dependent ATS use are more than twice as likely to have utilized drug treatment
services. Participants who do not use ATS during working hours, or take ATS for coping
reasons, were more likely to report infrequent or moderate consumption over their
lifetime (R/M-A: OR=6.67 [CI=3.85-11.11]; R/M-U: OR=5.26 [CI=3.33-6.25] and R/M-A:
OR=4.55 [2.50-6.67]; R/M-U: OR=3.03 [1.64-5.56]). A low urge for sensation seeking
enhances the probability of being in the abstinent F/SDS group compared to the still
using F/SDS group by nearly 50%.

4, Discussion

To our knowledge, this study represents the largest European study to date on ATS
consumption careers and factors associated with different consumption patterns. Our
findings show that people who use ATS frequently and/or at dependent levels are
more likely to have experienced social and economic adversity, such as precarious
housing, unemployment, low income, or low social integration, compared to
infrequent or non-ATS users. At the same time, frequent and dependent level ATS
users were more likely to report polysubstance use [44], which is also likely to
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negatively impact these areas. Additionally, we found that frequent and dependent
ATS users were more likely than other types of users to have first consumed ATS at a
younger age, report a longer drug use career, and the use of methamphetamine.
Frequent or dependent ATS users also reported higher levels of biographical burden,
compared to other groups, and were more likely to be struggling with mental ill-
health.

We found that younger age of first consumption was associated with ongoing ATS use
but not the frequency of use, a trend potentially explained by the “maturing out”
phenomenon described elsewhere [25, 45]. We also found that factors indicating social
deprivation in participants, such as a low educational level, were more often reported
by participants with a frequent or dependent ATS use career. Other indicators (low
income, lower social integration) only became significant in the descriptive analyses.
These associations reflect other evidence highlighting socio-economic deprivation as a
key risk factor for problematic substance use [46-49]. Additionally, prior research
demonstrates the bi-directional relationship between low socio-economic status and
drug use, whereby deprivation can increase the risk of uncontrolled drug use, and in
turn heavy drug use can contribute to worsening an individual’s socio-economic status
[501].

Specific ATS use practices, and consumption of other substances, were also identified
as factors contributing to different patterns of ATS consumption. In particular, never
taking methamphetamine, cocaine or tranquilizers seemed to act as a protective factor
for frequent or dependent ATS use, as well as facilitating periods or continued
abstinence. Avoiding injecting drug use was a further protective factor; this
administration route leads to a very rapid uptake of psychotropic agents and has been
shown to substantially enhance the risk of uncontrolled drug use and dependence in
previous research [51, 52]. If substance use got out of control, one way to handle this
is seeking for professional drug treatment. Compared to F/SDS-groups, we found
significantly smaller shares of treatment utilization in both R/M- groups as well as ORs
that indicate a more than twofold higher probability of not having accessed treatment
in life. There could be two explanations for this: first, this suggests itself, that
comparatively controlled users simply have no need for treatment. On the other hand,
this could also be an indication that treatment was not successful (if it aimed for
abstinence), as almost half of the frequent/SDS users are currently still using.
Participants who were currently abstinent from ATS use were less likely to report
having developed alcohol use problems, potentially suggesting heightened capacity for
self-control compared to problematic user groups.

The ability to limit substance use to times when it is less likely to interfere with
important daily tasks (such as paid work) is another indicator of controlled
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consumption, and again, was more often associated with moderate ATS use careers. If
ATS is used primarily in a recreational setting for reasons of enjoyment and not in the
purpose of self-medication to cope with mental problems, this also seems to support
more controlled patterns of use. Experiencing mental ill-health was associated with a
greater risk of an ongoing frequent or dependent ATS use career, which is a well
described phenomenon in addiction research (e.g. [53-55]). Here, two interpretations
are conceivable: Either controlled consumption is a direct consequence of these rules
or these individuals are in principle better able to set appropriate priorities in life and
can then also follow the rules. Many of the other, multiply burdened persons have also
imposed rules on themselves, which, however, have not led to controlled
consumption. Finally, we found a significant association between low sensation
seeking and (temporary) abstinence in the frequent/dependent using groups. In line
with previous studies, this suggests that a reduced urge for sensation-seeking makes it
easier for users to reach phases of abstinence [19].

The findings represent a wide range of people using ATS, their biographical
background, their burdens as well as their different ways of handling these substances.
In particular, the multivariate associations shown can be understood as risk and
protective factors contributing to the development of problematic and/or dependent
versus controlled, moderate ATS use careers.

4.1. Limitations

A key challenge of this research was how to trace ATS consumption patterns over time
using a cross-sectional study design. Our solution was to construct a complex outcome
variable combining information on frequency of use, duration of ATS use career, and
current use status. Our decision to combine the two groups with more controlled use
and the two with potentially problematic use risks blurring existing differences.
However, since the SDS does not provide a clinical diagnosis and the groups were
similar both in terms of SDS and other key variables, this approach was chosen. In
addition, several limitations should be kept in mind when interpreting the results. First,
it is possible that some participants experienced periods of abstinence between their
first and last current reported consumption of ATS. Likewise, level of consumption is
likely to have varied over time. In our study, however, frequency of use was
represented by a mean value covering an individual’s entire drug use career. Second,
our survey participants were a highly heterogeneous group, with differences found
between as well as within the five countries involved in data collection. On the one
hand, this echoes previous evidence highlighting the heterogeneity of ATS users [10].
However, it may also mean that the different recruitment strategies and fieldwork
sites in participating countries have affected our sample, and might subsequently bias
country specific results. This makes it difficult to determine if statistically significant
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differences are the result of country specific differences in ATS use behavior, or reflect
the composition of the sample recruited in each country (i.e. from socially integrated
recreational users to marginalized dependent users) that were reached. Due to these
concerns, detailed statistical comparisons between countries were not carried out.

4.2. Conclusion

Our results reveal that obviously a large share of ATS users are inconspicuous,

III

“normal” people who use ATS from time to time whether for functional reasons - e.g.
to be safer in social situations-, or as an expression of a hedonistic component of a
self-determined life. These users represent also the main user type when it comes to
other substances [56], but they often remain invisible in research as well as in
everyday live. Most research about substance use focusses on abuse and its negative
consequences for individuals as well as society (e.g. as economic costs for the health
care system). Controlled users usually don’t appear in drug service facilities nor as
disintegrated homeless, but given our data, they form a substantial group, which is
rather rarely mentioned in research. On the other hand, it is undeniably important to
provide the best possible services to people who need help related to their
problematic substance use, taking into account their heterogeneity, their varied and

complex biographical experiences, and especially their mental health needs.
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Table 1: Sociodemographics and social integration by type of ATS career

NU R/M-A R/M-U F/SDS-A | F/SDS-U | total

N=339 N=242 N=273 N=201 N=403 N=1458
Nation, % (X?=100.11; p<.000)
cz 16.2 10.7 8.8 6.0 19.4 13.4
PL 23.3 22.3 25.6 21.9 26.1 24.1
GER 25.1 30.6 37.0 23.4 31.5 29.8
NL 14.2 23.6 17.9 17.9 13.4 16.7
UK 21.2 12.8 10.6 30.8 9.7 16.0
Gender, % (X?=67.25; p<.000)
female 61.9 44.6 43.6 37.8 33.5 44.4
male 37.5 55.0 55.7 62.2 65.8 55.0
other/ preferred not to indicate | 0.6 0.4 0.7 0.0 0.7 0.5
Age, mean (SD) 31.1 324 27.2 34.8 29.8 30.8
(F=21.25, p<.000) (10.3) (9.4) (6.5) (10.2) (8.4) (9.3)
Current living situation, %
(X?=125.76; p<.000)
stable 95.9 93.8 94.5 85.6 72.5 87.4
precarious 4.1 6.2 5.5 14.4 27.5 12.6
Highest completed educational status, %
(X?=198.69; p<.000)
below upper secondary 4.4 10.7 5.5 22.4 31.0 15.5
upper secondary through short-
cycle tertiary 48.7 40.9 44.7 58.2 47.9 47.7
bachelor through doctoral 46.9 48.3 49.8 194 21.1 36.8
Low income, % (X?=36.28;
p<.000) 25.4 25.2 36.3 34.3 43.4 33.6
Currently unemployed, %
(X?=133.35; p<.000) 15.0 21.5 13.9 43.3 43.7 27.7
Currently in relationship, %
(X?=43.85; p<.000) 62.5 64.0 50.2 46.8 43.2 52.9
Social integration index (1-10),
mean (SD) (F=11.06, p<.000) 7.3(2.0) | 6.9(2.2) |7.3(1.9) |6.5(2.4) | 6.4(2.4) | 6.9(2.2)
(Rather) not satisfied with life
in general (median split), %
(X?=35.85; p<.000) 48.4 47.5 42.9 57.7 63.3 52.6

Notes:

NU: never used; R/M-A: rare/moderate use - currently abstinent; R/M-U: rare/moderate use -

currently using; F/SDS-A: frequently used and/or SDS positive - currently abstinent; F/SDS-U:

frequently used and/or SDS positive - currently using.
CZ: Czech Republic; PL: Poland; UK: United Kingdom; NL: the Netherlands; GER: Germany.

SD: standard deviation.

Statistical significance was tested using Wald X? tests for categorial variables and ANOVAs for metric

variables. Results with p< 0.05 are regarded as statistically significant.




Table 2: Selected sociodemographics by country

cz PL GER NL UK total
N=195 N=352 N=434 N=244 N=233 N=1458

Current living situation:
precarious, %
(X2=139.29; p<.000) 28.7 21.9 2.8 1.6 15.0 12.6

Educational status: below
upper secondary, %

(X2=158.52; p<.000) 40.5 9.9 12.0 3.7 21.9 15.5
Currently unemployed, %
(X2= 165.97; p<.000) 35.9 26.1 16.4 14.3 58.4 27.7

Social integration index (1-10),
mean (SD) (F=30.20, p<.000) 6.7(2.5) | 73(2.1) |6.3(2.5) |7.7(1.6) | 6.1(2.1) | 6.9(2.2)

(Rather) not satisfied with life
in general (median split), %
(X?=134.14; p<.000) 69.2 63.1 48.4 23.0 61.8 52.6

Notes:

CZ: Czech Republic; PL: Poland; GER: Germany; NL: the Netherlands; UK: United Kingdom.

SD: standard deviation.

Statistical significance was tested using Wald X? tests for categorial variables and ANOVAs for metric
variables. Results with p< 0.05 are regarded as statistically significant.



Table 3: ATS use by type of ATS career

R/M-A R/M-U F/SDS-A F/SDS-U total

N=242 N=273 N=201 N=403 N=1119
Any ATS, % LT 100.0 100.0 100.0 100.0 100.0
(X2=1102.43; p<.000) LY |0.0 100.0 0.0 100.0 60.4
(X2=289.81; p<.000) LM | 0.0 30.4 0.0 50.9 25.7
Amphetamine, %
(X2=72.24; p<.000) LT | 715 85.0 94.0 93.1 86.6
(X*=658.86; p<.000) LY |0.0 65.6 0.0 76.9 43.7
(X?=213.82; p<.000) LM | 0.0 17.2 0.0 30.8 15.3
MDMA, % (X?=12.04;
p<.007) LT | 83.9 93.0 85.1 85.9 87.0
(X?=563.32; p<.000) LY |0.0 77.7 0.0 61.8 41.2
(X?=100.25; p<.000) LM | 0.0 14.3 0.0 194 10.5
Methamphetamine, %
(X?=88.30; p<.000) LT 14.0 17.9 20.9 42.9 26.6
(X?=192.85; p<.000) LY | 0.0 6.2 0.0 29.5 12.2
(X?=128.94; p<.000) LM | 0.0 1.5 0.0 13.6 5.3
NPS, % (X?=51.21; p<.000) LT | 25.6 42.5 30.8 51.6 40.0
(X?=157.94; p<.000) LY |0.0 18.3 0.0 31.0 15.6
(X?=66.91; p<.000) LM | 0.0 2.2 0.0 5.7 2.6
ATS medicine, % (X?=17.74;
p<.000) LT |21.1 315 21.4 335 28.2
(X?=83.05; p<.000) LY | 0.0 12.5 0.0 17.9 9.5
(X?=33.84; p<.000) LM | 0.0 1.5 0.0 4.5 2.0
Age at first use of any ATS, mean
(SD) (F=3.48, p<.015) 19.0(5.0) | 18.6 (4.2) 18.1(4.5) | 17.9(4.4) | 18.3(4.5)
Duration of ATS use career
(years), mean (SD) (F=26.90,
p<.000) 7.0(6.6) |9.1(6.1) 9.9 (7.3) 11.9(7.4) | 9.8(7.2)

Notes:

R/M-A: rare/moderate use - currently abstinent; R/M-U: rare/moderate use - currently using; F/SDS-

A: frequently used and/or SDS positive - currently abstinent; F/SDS-U: frequently used and/or SDS

positive - currently using.

NPS: new psychoactive stimulants

ATS medicine: (non-prescribed) medicine containing ATS agents

LT: lifetime; LY: last year; LM: last month.

SD: standard deviation

Statistical significance was tested using Wald X2 tests for categorial variables and ANOVAs for metric

variables. Results with p< 0.05 are regarded as statistically significant.




Table 4: Conditions and accompanying factors of ATS use by type of ATS career

NU R/M-A R/M-U F/SDS-A | F/SDS-U | total
N=339 N=242 N=273 N=201 N=403 N=1458

Other substance use

Cannabis, % (X?=166.72;

p<.000) LT 96.7 97.1 96.0 97.0 96.8 96.7
(X2=286.29; p<.000) LY |[55.4 86.1 42.8 84.4 71.0 55.4
(X2=177.28; p<.000) LM | 33.5 55.3 21.9 54.3 44.2 335
Cocaine, % (X?=487.85;

p<.000) LT 58.3 76.6 79.1 82.9 75.3 58.3
(X?=425.55; p<.000) Ly |14.0 60.1 14.9 60.0 42.0 14.0
(X?=113.82; p<.000) LM | 2.1 16.5 4.0 19.1 12.1 2.1

Non-prescribed
tranquilizer, %

(X2=115.21; p<.000) LT |21.1 27.8 36.8 41.9 33.1 21.1
(X2=116.44; p<.000) LY |5.4 15.4 5.0 26.1 15.2 5.4
(X2=30.57; p<.000) LM | 0.0 3.7 1.5 6.2 3.4 0.0

Problematic substance use

AUDIT-C positive LY (3 25,

Q 24), % (X?=74.71; p<.000) 53.0 54.2 75.9 47.2 72.1 61.9
Injecting drug use LT, %
(X2=142.19; p<.000) 0.6 2.5 3.3 12.9 22.3 9.1

Addiction treatment/
counselling LT, % (X?=246.47,;
p<.000) 8.8 13.6 12.5 45.8 49.1 26.5

Characteristics of ATS use

R/M-A R/M-U F/SDS-A | F/SDS-U | total
- N=242 N=273 N=201 N=403 N=1119

ATS use motive coping, %
(X2=115.30; p<.000) - 64.5 76.9 91.5 94.5 83.2

ATS use on workdays
(daytime), % (X?=244.13;

p<.000) - 13.2 12.1 55.2 59.1 37.0
Following consumption rules, %

(X2=20.98; p<.000) - 89.7 96.7 84.6 90.3 90.7
ATS use was never out of

control, % (X?=321.78; p<.000) | - 92.6 87.2 40.8 39.0 62.6

Biographical burden

NU R/M-A R/M-U F/SDS-A | F/SDS-U | total
N=339 N=242 N=273 N=201 N=403 N=1458

Count of negative life events
dimensions affected, mean (SD)
(F=154,55, p<.000) 3.1(2.2) |3.4(2.3) |2.8(2.1) |4.7(2.7) | 4.2(2.6) | 3.6(2.5)

Experience of love and care in
childhood (1-10), mean (SD)

(F=14.41, p<.000) 7.6(2.3) | 7.3(24) | 75(.2) | 65(2.7) | 65(2.7) | 7.1(2.5)
Imprisonment LT, % (X2=90,78;

p<.000) 2.1 7.9 4.8 18.4 20.6 10.9
Health & Mind

diagnosed mental health
problem, % (X?=36,74; p<.000) | 38.9 36.8 335 57.0 48.3 42.6




Psychological distress acc. to
GSI (median split), % (X?=57,46;
p<.000) 40.7 38.4 33.7 48.8 59.8 45.4

Rather sensation seeking
(median split), % (X?=81,72;
p<.000) 28.6% 41.3% 57.9% 45.3% 58.0% 46.6%

Notes:
NU: never used; R/M-A: rare/moderate use - currently abstinent; R/M-U: rare/moderate use -

currently using; F/SDS-A: frequently used and/or SDS positive - currently abstinent; F/SDS-U:
frequently used and/or SDS positive - currently using.

LT: lifetime; LY: last year; LM: last month.

SD: standard deviation

GSI: Global Severity Index

Statistical significance was tested using Wald X2 tests for categorial variables and ANOVAs for metric
variables. Results with p< 0.05 are regarded as statistically significant.



Table 5: Logistic regression model for prediction of allocation to ATS use career type combined with current outcome:
abstinent or currently using

R/M-A R/M-U F/SDS-A
N=242 N=273 N=201
OR [CI] Sig. OR [CI] Sig. OR [CI] Sig.

Nation (Ref: UK) CZ 1.05 0.52 0.14
[.38-2.90] | 0.919 [.20-1.35] 0.180 | [.05-.37] | 0.000

PL 0.38 0.36 0.16
[.18-0.82] |0.014 [.17-.75] 0.006 | [.08-.30] | 0.000

DE 0.55 0.42 0.27
[.24-1.25] | 0.156 [.19-.92] 0.030 | [.13-.55] | 0.000

NL 0.37 0.19 0.29
[.17-.84] | 0.017 [.09-.43] 0.000 | [.14-.60] | 0.001

Age < 29 years (Ref: 229 years) 0.40 1.17 0.41
[.26-.62] |0.000| [.77-1.79] 0.458 | [.27-.63] | 0.000

Current living situation stable (Ref: 2.20 1.88 2.29
precarious) [1.03-4.68] | 0.041 [.91-3.89] 0.091 | [1.28-4.10] | 0.005

Educational status low/medium 0.63 0.57 1.43
(Ref: high) [.40-.98] | 0.040 [.39-.85] 0.006 | [.87-2.33] | 0.158

No methamphetamine use lifetime 2.48 1.46 1.53
(Ref: yes) [1.32-4.65] | 0.005 [.86-2.45] 0.159 | [.90-2.60] | 0.113

No cocaine use lifetime (Ref: yes) 5.29 2.06 2.37
[3.19-8.77] | 0.000 | [1.24-3.41] | 0.005 |[1.39-4.04] | 0.001

No use of non-prescribed 1.90 1.53 1.34
tranquilizer lifetime (Ref: yes) [1.20-3.01] | 0.006 | [1.02-2.30] | 0.040 | [.88-2.04] | 0.172

AUDIT-C negative (Ref: positive) 2.93 1.29 3.40
[1.87-4.61] | 0.000 | [.85-2.03] 0.261 | [2.25-5.16] | 0.000

No IDU lifetime (Ref: yes) 6.33 2.56 2.97
[2.21-18.14] | 0.001 [1.00-6.4] 0.050 | [1.53-5.77] | 0.001

No drug treatment lifetime (Ref: 2.38 2.17 1.10
yes) [1.33-4.17] | 0.003 | [1.33-3.70] | 0.003 |[0.69-1.75] | 0.678

No ATS use on working days during 6.67 5.26 1.15
daytime (Ref: yes) [3.85-11.11] | 0.000 | [3.33-6.25] | 0.000 |[0.74-1.79]| 0.535

No ATS use motive “coping” (Ref: 4.55 3.03 1.14
yes) [2.50-6.67] | 0.000 | [1.64-5.56] | 0.000 |[0.54-2.38]| 0.738

No mental health problem (Ref: yes) 1.27 1.58 1.90
[.83-1.96] |0.276 | [1.07-2.35] | 0.022 |[1.24-2.91]| 0.003

Low sensation seeking (Ref: high) 1.49 0.95 1.49
[.98-2.27] |0.064 | [.64-1.40] 0.781 | [1.00-2.23] | 0.049

No consumption rules (Ref: yes) 1.83 0.56 1.69
[.86-3.90] |0.116| [.23-1.42] 0.224 | [.91-3.16] | 0.097

Number of critical life events 1.07 0.94 1.10
[.98-1.18] |0.151 [.86-1.03] 0.197 | [1.01-1.19] | 0.036

Notes:

R/M-A: rare/moderate use - currently abstinent; R/M-U: rare/moderate use - currently using; F/SDS-
A: frequently used and/or SDS positive - currently abstinent; F/SDS-U: frequently used and/or SDS
positive - currently using.

CZ: Czech Republic; PL: Poland; UK: United Kingdom; NL: the Netherlands; GER: Germany.

SD: standard deviation

IDU: Injecting drug use



Ref: Reference category

OR: (adjusted) odds ratio (represents the odds ratio for the specific variable controlling for all other
variables in the model)

Cl: Confidence interval

Results with p< 0.05 are regarded as statistically significant. Significant results are highlighted in bold.
Reference category of dependent variable: frequently used and/or SDS positive — currently using

Model Fit: x2=731.33; df=57; p<0.001
Pseudo RZ%statistics: Nagelkerke: .525; Cox & Snell: .490
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