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Abstract 
 
This chapter documents the design and the sampling procedures of a prospective longitudinal 
multidisciplinary study on the neurotoxicity of ecstasy (MDMA): the Netherlands XTC Toxicity 
Study (NeXT). Targeted and snowball sampling was used to recruit 188 respondents who were 
ecstasy-naive at baseline. All respondents completed baseline questionnaires and underwent medical 
and neuropsychological examinations. At the end of a 11- to 26-month follow-up period in which 
they completed four additional questionnaires, 160 respondents remained (85.1%). A total of 65 
participants (40.6%) took ecstasy for the first time during the follow-up period. This chapter discusses 
the ethical dilemmas inherent in a study of this type and the specific problems and solutions that 
emerged in the sampling. The sampling was tightly constrained by our need to locate respondents 
who were potential future ecstasy users while also meeting strict medical and technical criteria. The 
‘intention to use’ criterion proved to be a clear-cut inclusion rule that was practical to apply in the 
fieldwork. 
 
Introduction 
 
People who take ecstasy (MDMA) have been the object of intense study in recent years in a range of 
academic disciplines. In the social sciences, one focus has been on social epidemiology research – 
surveys to gather information on the prevalence of ecstasy use either in the public at large, among 
secondary school pupils, or within specific groups like clubbers and ravers; examples in the 
Netherlands are Abraham et al. (2002), Monshouwer et al. (2004) and Korf et al. (2004c), 
respectively. A second focus has been more on qualitative, sociological and ethnographic studies 
examining the behaviour of ecstasy users and the broad meanings they attach to the drug in natural 
settings such as clubs and raves (e.g. Boeri et al. 2004; Hansen et al. 2001a; Levy et al. 2005). In the 
medical sciences, imaging techniques have been used to investigate whether ecstasy can cause brain 
damage (e.g. Reneman et al. 2001b); in psychology, harmful effects were investigated with 
neuropsychological tests (Gouzoulis-Mayfrank & Daumann 2006b). These disciplines are separate 
worlds in many ways, each with its own research methods and working procedures. 
This chapter reports on a unique instance of interdisciplinary cooperation. It describes a prospective 
study on ecstasy use conducted from social science, neuropsychological and medical perspectives. 
The recruitment and extended monitoring of the respondents as well as the systematic documentation 
of the various parameters, such as risk perception and motives for the use and non-use of ecstasy, 
were carried out by social scientists; neurocognitive tests were administered by psychologists and 
brain scans by physicians. 
A number of studies have suggested that ecstasy (MDMA) can cause brain injury and the attendant 
psychological problems (Gouzoulis-Mayfrank & Daumann 2006b; Reneman et al. 2001b). Because 
many of these studies suffer from methodological shortcomings, and because the debate on ecstasy’s 
potential harmful effects still rages in the academic world itself, no conclusive answers have yet been 
found (Grob 2002; Kish 2002; Lyvers 2006). One of the crucial issues is whether brain injury, such as 
has been observed in heavy ecstasy users, also occurs in less frequent users. Some observers have 
claimed that even a single dose of MDMA taken orally is neurotoxic (Gijsman et al. 1999; Griffiths et 
al. 2006); others disagree (Vollenweider et al. 1999). Obtaining a definitive answer to this question 
would essentially require a longitudinal study of ecstasy-naive individuals who would be 
administered MDMA or placebo on a random basis. Obviously such a research design would be 
ethically unacceptable in the light of the evidence that ecstasy may cause brain damage. Another 
complicating factor is that ecstasy is classified as an illegal substance. 
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To achieve more certainty about the risks that accompany ecstasy use, we conducted the Netherlands 
XTC Toxicity Study (NeXT). An interdisciplinary team from the Academic Medical Centre of the 
University of Amsterdam (AMC), the University Medical Centre of Utrecht University (UMCU) and 
the Bonger Institute of Criminology at the University of Amsterdam investigated the causality, the 
time course and the clinical relevance of the neurotoxicity of ecstasy (de Win et al. 2005; Reneman et 
al. 2006). The causality of any brain injury associated with ecstasy use was studied prospectively in 
respondents who had never taken ecstasy before the study, but who were believed very likely to do so 
of their own accord during the course of the study. 
 
This chapter is devoted to the methodological aspects of the study, and in particular to how we 
recruited an exceptional group of respondents who had to be willing and eligible to take part in 
strenuous medical and neuropsychological examinations. It is largely descriptive and has two aims. 
The primary aim is to provide a detailed description of our sampling methodology. The main issue we 
address is how to use social science methods to find suitable respondents (future ecstasy users) while 
adhering to the usual standards of rigour and ethical responsibility and making sure the respondents 
also satisfy a whole series of medical criteria. Our secondary aim has a more theoretical background, 
but is still mainly methodological: is it possible to develop a simple and practically feasible method of 
predicting future ecstasy use in individuals who have never used the drug before? Our emphasis here 
is explicitly on the practical feasibility. Although we do employ insights from theories of drug use 
and drug initiation, our primary purpose in this chapter is neither to empirically test such theories nor 
to analyse predictors of ecstasy initiation in any great detail. 
The literature suggests two predictors of future ecstasy use, both of which are basically easy to 
operationalise. These are the future intention to use ecstasy and the extent of current ecstasy use in the 
peer group. With regard to the role of peers, many studies have found associations between people’s 
own drug use and that in their circle of friends (McMillan et al. 2003; Sherlock & Conner 1999; ter 
Bogt & Engels 2005). More specifically, Benschop et. al (2002) studied clubbers and ravers in three 
European cities and found that ecstasy use was far more common in the social networks of current 
ecstasy users than in those of non-users. Less than 2% of the current (last-month) users reported 
having no friends that did ecstasy, as compared to 32% of the clubbers and ravers who did not take 
ecstasy. McMillan et al. (2003) examined differences in the drug use characteristics of users and non-
users of ecstasy aged 16 to 25 in the UK. Two groups of non-users were identified: ‘at-risk’ or 
‘vulnerable’ non-users, who did not take ecstasy but intended to in the future; and ‘resistant’ non-
users, who were not planning to take ecstasy. Having ecstasy-using friends was seen to increase the 
odds of being a user or an at-risk non-user.  
Intention is a key element in the theory of planned behaviour (Ajzen 1991), which was developed 
from the theory of reasoned action (Fishbein & Ajzen 1975), and is one of the more widely used 
frameworks for understanding and predicting behaviour in social and health psychology (McMillan & 
Conner 2003). It argues that behaviour can be predicted by intentions to perform that behaviour. The 
behavioural intention itself is determined by three major components: attitude, which refers to the 
subject’s approval or disapproval of the behaviour; subjective norm, which relates to the perceived 
social pressure from significant others; and perceived behavioural control, which concerns the 
perceived ease or difficulty of performing the behaviour (Umeh & Patel 2004). The theory of planned 
behaviour has been successfully applied in predicting certain health behaviours (McMillan & Conner 
2003), including the use of cannabis (Conner & McMillan 1999) and ecstasy (Orbell et al. 2001; 
Peters et al. 2008a; Umeh & Patel 2004). Regression analyses have repeatedly identified behavioural 
intention as the strongest predictor of drug use.  
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General design of the study 
 
The general aim of this study was to gain better insights into the relationship between ecstasy use and 
neurotoxicity by prospectively comparing initially ecstasy-naive subjects who started taking ecstasy 
during the study with those who remained non-users. Participants were examined using 
questionnaires, neuropsychological tests and neuroimaging techniques both at baseline, when none 
had ever taken ecstasy, and throughout the course of the study, when some had started taking ecstasy 
and others had not (de Win et al. 2005). For this prospective study, we sought about 200 participants 
who (a) were aged 18 or older; (b) had never taken ecstasy, but seemed to have a considerable 
likelihood of doing so for the first time during the course of the study (a power analysis indicated that 
50 new users would be needed to generate statistically valid results); (c) were willing to take part in 
the medical examinations; and (d) satisfied certain technical acceptance criteria for the medical part of 
the study. 
We set the minimum age at 18 because of ethical considerations. To increase the probability of 
securing participants who would start using ecstasy during the study, we focused the recruitment on 
people who had an express future intention to use it and/or whose peer group or circle of friends 
included ecstasy users. Participants underwent a rather intensive medical and psychological 
examination in two half-day sessions. An intravenous drip was inserted, a blood sample was collected 
and a mildly radioactive tracer was injected. Subjects then had to lie motionless for 60 minutes in the 
brain scanner two or three times, and underwent a further 90 minutes of neurocognitive and 
psychological testing. Participants also had to satisfy a considerable number of medical prerequisites. 
These included not having a severe medical or neuropsychiatric disorder, not being pregnant, a two-
week abstinence from drugs and one week from alcohol (which was checked in urine drug screening), 
no current use of SSRI-type antidepressants (which could interfere with the radiotracer), no fear of 
blood-drawing or mild doses of radioactivity, no claustrophobia with respect to the constricted 
quarters of the brain scanner, no metal objects in the body (de Win et al. 2005).  
 
Potential candidates were recruited using a combination of methods, which we describe in detail 
below. The next step in the selection procedure was to screen them with a limited number of 
questions about future intentions to take ecstasy and the use of the drug by peers, as well as questions 
pertaining to our medical inclusion and exclusion criteria and their true willingness to take part in the 
medical and psychological study. Candidates satisfying all eligibility criteria then completed a 
structured questionnaire for the baseline assessment, and an appointment was made for the clinical 
assessment at the hospital. They were monitored for 11 to 26 months after their actual participation 
began. A follow-up questionnaire was sent to them every three months, one of whose questions was 
whether they had taken ecstasy in the interim. A total of five social science assessments (the baseline 
and four follow-up assessments) were made via questionnaires. 
When follow-up questionnaires revealed that particular respondents had taken ecstasy for the first 
time, some of them were contacted for an intermediate clinical examination. We performed this 
assessment as soon as possible after the first use of ecstasy. In accordance with the protocol, the 
intermediate clinical examination was performed on only about half of the ecstasy users. Between 11 
and 26 months after the first clinical examination, all ecstasy users and a matched control group of 
persistent non-users were contacted for a final clinical examination (de Win et al. 2005). Participants 
thus underwent from one to three medical assessments. They received compensation for the medical 
examinations (€100 to €150) and for completing the questionnaires (€5 to €10). 
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Ethical considerations 
 
The prospective design of this study raised several specific ethical issues, the most important of which 
was whether the method might have encouraged subjects to take ecstasy. On the one hand, it would 
be in the interests of the study if enough subjects began taking ecstasy to enable valid conclusions 
about the toxicity of the drug after a single dose or short-term use. It was also necessary to avoid 
needlessly exposing too many subjects to clinical procedures involving radioactive substances (and 
high costs). On the other hand, the study should not in any way incite people to perform illegal or 
hazardous acts. A basic tension existed between these two aspects of the study. The dilemma weighed 
even heavier because ecstasy was an illicit substance. 
Comparable ethical questions have arisen in discussions about needle exchange and pill-testing 
services – two harm reduction initiatives targeting very different groups of people on opposite sides 
of the drug users’ spectrum (hard-drug users and consumers of dance drugs like ecstasy). A number 
of studies have shown that the existence of needle exchange programmes neither increases the use of 
illicit drugs nor causes users to shift from non-intravenous to intravenous administration (Coutinho 
2000; Vlahov 2000). Other studies (Korf et al. 2002; Korf et al. 2003) have shown that pill-testing 
opportunities do not encourage drug use, and that their very existence actually motivates some non-
users to postpone or even forego their first use of ecstasy. 
Our study design was approved in advance by the Medical Ethics Committee of the Academic 
Medical Centre, including the texts of the adverts used to recruit respondents – lest the latter be 
judged by public opinion as ‘incitement to drug use’. All participants were required before beginning 
the clinical examination to sign informed consent documents acknowledging that their participation 
was voluntary, that ecstasy was possibly harmful and that it was not the intention of the researchers to 
encourage the use of ecstasy. When they registered for the study, all respondents also received a 
detailed educational brochure about the potentially harmful effects of ecstasy and were referred to 
informative websites, including those operated by the Amsterdam addiction service Jellinek and by 
the Unity drugs education project (Bleeker & Jamin 2003). We are aware that giving respondents 
information about ecstasy, including the potential negative consequences, might have had an 
influence upon their decision to whether or not start using the drug. 
Even though the study emphatically avoided encouraging ecstasy use, many journalists from the more 
sensation-oriented press still insinuated as much and tried to entice us into interviews. To forestall any 
erroneous and premature news coverage, we decided not to have any contact with the press until the 
study was completed. 
 
Fieldwork 
 
To recruit the participants for this study, it was not realistic to use conventional sampling methods 
like drawing a random sample from the general population. Only 9% of the Amsterdam population 
aged 12 or older had ever taken ecstasy, with a peak of 18% in the 20-24 age category. The incidence 
of ecstasy use was rather low at 1% per year (Abraham et al. 2002). We would have had to draw a 
huge sample in order to come by enough potential new ecstasy users. Though that might have 
enhanced the representativeness of the sample, it would not have been feasible in any practical sense. 
We therefore decided on targeted sampling as an alternative. 
In targeted sampling, the researchers first map out the groups and areas where they expect to 
encounter the target population, and they then set out to actively recruit potential candidates there 
(Watters & Biernacki 1989). Targeted sampling is an ascending sampling procedure, with the sample 
built up stepwise from the bottom up (Kaplan et al. 1987). (In descending methodologies, a sample is 



 20

drawn from a known population, as happens in general population studies or school surveys.) 
Targeted sampling can also be regarded as a form of adaptive sampling, in which the selection of 
respondents relies on information obtained through observations made in the course of the recruiting 
process, information then used to make the operation more efficient (Thompson & Collins 2002). 
Adaptive sampling is especially helpful in studying ‘hidden populations’ – difficult-to-reach groups 
whose members often tend towards stigmatised or illegal behaviour, such as drug use (Heckathorn 
1997).  
Targeted sampling often makes use of existing social networks within a population. As selection 
proceeds, suitable new candidates with appropriate characteristics or behaviour are sought within the 
social networks of respondents already included in the sample (Thompson & Collins 2002). This 
technique is known as snowball or link-tracing sampling (Salganik & Heckathorn 2004). Snowball 
sampling is a commonly used approach in qualitative research on drug use (e.g. Decorte et al. 2003; 
Hinchliff 2001). After being interviewed, respondents from the target population are asked whether 
they know any other people in their social network who fit the inclusion criteria for the study. If so, 
the researchers then contact these potential candidates, who in turn may furnish new names, resulting 
in a chain of respondents. With snowball sampling it is not uncommon to ask existing respondents to 
recruit new candidates themselves in their social networks. This variant is often defined as respondent 
driven sampling. Advantages of this variant are that the respondents do not have to divulge any 
potentially sensitive information about other people directly to the researchers, and that the 
researchers lose no time by having to track down the potential candidates nominated by the 
respondents (Salganik & Heckathorn 2004). 
In practice there are a variety of strategies to limit selectivity in samples of this kind. Heckathorn et 
al. (1997) developed a protocol in which respondents may nominate only a limited number of new 
candidates (with a fixed maximum). The respondents already included receive a set number of 
coupons which they may distribute to interested peers while the recruitment is still continuing. In a 
study by Wang et al. (2005), ‘walk-in respondents’ were not accepted. Korf (1995a) employed 
randomised chain referral in field studies of heroin and cocaine users. 
Watters and Biernacki (1989) developed a stepwise strategy for the targeted sampling of drug users. 
Korf (1995b) modified it slightly and arrived at a strategy in four stages, which temporally overlapped 
one another to some degree. He stressed that the division into four successive stages was an ideal 
model. In practice, there are no clear-cut stages (Kemmesies 2000); snowball sampling is a dynamic 
process, in which findings in later stages can have retroactive consequences for an earlier stage (Korf 
1997). The four stages are (1) preparation, (2) initiating snowballs, (3) chain referrals, and (4) 
controlling quality. 
 

1. Preparation begins by tentatively defining the target population. The researcher determines 
what people are to be studied, in what geographical area or setting and with what objective. 
The preparatory stage is completed by deciding at which sites and with which respondents 
the snowball sample will be initiated. The recruiting and training of competent field research 
assistants is often a critical element in this stage. 

2. Initiating snowballs: finding respondents and starting snowballs. The key issue in obtaining 
the sample is where, and with which potential respondents, the snowballs will be initiated. 
The respondents from this stage are called zero-stage respondents. 

3. Chain referrals: starting referral chains. The practicability of snowball sampling depends 
on the cooperation of respondents in the role of ‘referral assistants’. They must be willing to 
provide names of potential new respondents and/or to assist in finding them. The new 
respondents are the first-stage and subsequent-stage snowball respondents. 
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4. Controlling quality. In addition to the monitoring of the process of chain referrals, this 
stage involves ensuring the quality of the data reported by respondents.  

 
We shall now explain in terms of this staged model how we recruited our respondents. 
 
Phase 1. Preparation: defining the target population 
 
The target population in the present study consisted of people who had never taken ecstasy, but who 
had a moderate to high chance of doing so in the near future. For ethical reasons, no people younger 
than 18 were recruited. According to the 2001 Dutch national household survey, the mean age of first 
ecstasy use in the Netherlands was 22.4 (and in Amsterdam 25.9); the lifetime prevalence of ecstasy 
for men was double that for women (Abraham et al. 2002). Surveys of clubbers and ravers in 
Amsterdam have shown that most ecstasy users are students or employed persons and are 
predominantly white (Korf et al. 2004c). For us this meant that recruitment was to focus on white 
people in their twenties engaged in study or work, with an additional effort to include female potential 
users. To maximise the probability of future ecstasy use in the sample, we decided to primarily seek 
respondents who expressed an intention of taking ecstasy in the near future and/or had ecstasy-using 
friends. To gauge ecstasy intention, we used five answer categories: ‘definitely will’, ‘probably will’, 
‘don’t know yet’, ‘probably won’t’ and ‘definitely won’t’. To record peer-group ecstasy use, we also 
used five categories: ‘nobody’, ‘a few’, ‘half’, ‘most’ and ‘everybody’. 
The next task was to decide where we were most likely to find these potential new ecstasy users, and 
what would be the best place to recruit them for the study. Should we search in places like dance 
clubs where many ecstasy users hang out? Beyond the question of whether we would also find many 
potential users there, it seemed a difficult location to recruit because of the commotion, noise and late 
hour. So settings like this did not become our first-choice recruiting sites. 
Previous research in Amsterdam ‘coffeeshops’ – pub-like settings where the sale of small amounts of 
cannabis to consumers is tolerated – had brought to light that about one tenth of the ecstasy-naive 
customers were planning to take ecstasy in the near future (Korf et al. 1995). Because such locations 
were much quieter than dance clubs, we thought coffeeshops would be appropriate settings for 
finding our target population. We therefore kicked off our recruitment strategy in Amsterdam 
coffeeshops. 
We were supported in our recruiting efforts by ten field assistants. They were required to have good 
communication skills and a neutral attitude to drug use. Some had experience with taking ecstasy, and 
others did not. All field assistants underwent training that emphasised recruiting techniques (how to 
approach people, how to gauge their suitability as respondents) and knowledge of what the clinical 
examination would entail. 
 
Phase 2. Initiating snowballs 
 
From February 2002 to August 2002, we carried out a vigorous search for suitable candidates in 
coffeeshops. We first made a selection of coffeeshops with relatively large numbers of customers who 
suited the demographic profile we had created in stage 1. Before starting recruitment activities in any 
particular coffeeshop, we always talked to the owner or staff first, giving a brief explanation of the 
study and asking permission to recruit there. Although we were received well in most coffeeshops, 
some refused because they did not want to be associated in any way with hard drugs. In our contacts 
with the coffeeshop customers (as in our later recruiting strategies), we always explained first that we 
were from the university and were doing research on the effects of ecstasy on its users. We then asked 
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if they had ever taken ecstasy. If they said no, we cautiously sounded them out about whether they 
thought they were ever going to try the drug. Far and away the majority of the ecstasy-naive 
coffeeshop customers had no intention of ever taking ecstasy. The few potential candidates who did 
plan to take it were likely to be put off by the idea of our clinical examination. In the end, the 
recruitment effort in cannabis coffeeshops did not yield a single respondent. 
When the coffeeshops were proving unfruitful locations, we oriented ourselves to alternative 
recruitment strategies. From April 2002, we started making contacts in other places frequented by 
young people, such as schools, universities and trendy clothes shops. By also handing out leaflets that 
referred to the website containing information for study participants – and thus abandoning our sole 
focus on face-to-face recruitment – we hoped to extend our reach. Via this route we secured a total of 
24 zero-stage respondents. As the process continued, we set aside our reluctance to recruit at clubs 
and raves and spent a whole day at a large-scale dance event in the summer of 2003 trying to hunt 
down potential candidates. A large number of the people we talked to were ineligible because they 
had already taken ecstasy before, and most of the others had no intention of ever doing so. We did not 
find a single suitable candidate there. 
We had greater success by asking voluntary workers in peer education projects that targeted clubs and 
dance events (Bleeker & Jamin 2003; Noijen 2005) to start searching for potential new ecstasy users 
in their own networks. This resulted in 9 new zero-stage respondents. In the course of the two-year 
period of ongoing recruitment, there were also candidates who heard about the study via the 
grapevine (but not from the respondents we already had) and who volunteered spontaneously to take 
part. Eventually, 33 of these ‘walk-ins’ were included in the sample. The ongoing recruitment process 
yielded a total of 66 zero-stage respondents in the end. 
To give an added boost to the efforts, we staged an intensive recruitment drive in the first week of 
September 2002 (the student induction week in Amsterdam). The team of trained field assistants 
made a fresh attempt to find eligible candidates in coffeeshops. It again proved fruitless, and we 
decided to give up our search efforts in coffeeshops altogether and to concentrate on other settings. In 
the same week we also searched in other places where young people hung out, like parks, pubs, 
student restaurants and entertainment venues, bringing in another 8 zero-stage respondents. 
In the summer of 2003, we mounted a second vigorous recruitment action. We did so because the 
warm weather made it easier to work out of doors at the many well-attended summer events 
(festivals, street parties, youth fairs, student induction weeks). This resulted in 24 additional zero-
stage respondents. In early 2004, we held a third intensive campaign, partly for students. Another 14 
zero-stage respondents were recruited. Our three intensive recruitment drives had yielded a total of 46 
zero-stage respondents. 
In the course of 2003, we also experimented with recruitment via the media. Small advertisements in 
local newspapers did not yield any suitable candidates. Two internet campaigns were also conducted. 
In an MSN campaign, a clickthrough or popup advert was shown to 150,000 people aged 18 and 35 
when they opened their Hotmail account. Despite the high clickthrough rate (1.33%, or approximately 
2,000 persons, according to MSN), this effort produced only 2 zero-stage respondents. The other 
internet campaign, using an advert on a music portal, yielded no candidates at all. After these 
disappointing results we decided not to undertake any more active internet recruitment. We did admit 
10 respondents to the sample who said they had bumped into our study’s website while surfing. 
Internet recruitment thus generated a total of 12 zero-stage respondents. 
All in all, targeted sampling through an ongoing recruitment effort lasting over two years, augmented 
by three intensive campaigns and by internet publicity, resulted in a grand total of 124 zero-stage 
respondents (table 1). 
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Phase 3. Chain referrals 
 
All respondents were asked whether they knew any other potential candidates for our study. Many of 
them actively asked around among the people they knew. Sometimes they provided us with names of 
members of their social networks, whom we then contacted, and sometimes they approached those 
peers themselves (respondent-driven sampling). Contrary to Heckathorn et al. (1997), we did not set 
any prior limits to the maximum numbers of candidates that each respondent could recruit. Table 1 
shows that 34.0% (n = 64) of the total sample were recruited through chain referral. Most of them (n 
= 47) were first-stage referrals.  
 
Table 1. Recruitment of respondents (n=188) 

 

 
Zero-stage 
respondents 

First-stage 
referrals 

Subsequent- 
stage 
referrals 

% via chain 
referral 

Total 

Ongoing recruitment  66 16 12 29.8% 94 

Intensive recruitment actions 46 26 5 40.3% 77 

Internet  12 5 0 29.4% 17 

Total 124 47  17 34.0% 188 

      
 
Phase 4. Controlling quality 
 
The purpose of this stage was to monitor the suitability of candidates and to adjust the recruitment 
strategy when needed. Recruitment was targeted at candidates who either expressed an intention to 
take ecstasy in the foreseeable future or who had ecstasy users in their peer group. Particularly during 
the early stages of the study, we accepted some respondents who currently thought they would not, or 
probably would not, take ecstasy, or who did not know yet. We included them in our study because 
recruitment was slow at first and we still needed to test whether the clinical procedures would run 
smoothly and what improvements might be needed. Unintendedly this made our final sample more 
varied in terms of future intention to use ecstasy. Interim analyses indicated that the probability of 
first use of ecstasy was the greatest by far among respondents who had stated that they were probably 
or definitely planning to take the drug. As a consequence, our recruitment increasingly came to target 
the latter type of candidates. Our efforts to oversample women proved no problem. 
It thus took us more than two years to recruit the full sample. The process was extremely labour-
intensive. The field assistants reported that this was one of the most arduous fieldwork assignments 
they had ever carried out, and that they felt frustrated by their ‘low yield’. In response we invested 
considerable effort in motivating them by ensuring an agreeable working atmosphere. We thus 
managed to hold onto almost all of our field assistants. For every eligible candidate who was 
ultimately accepted for the sample at the zero stage, at least 100 people had to be approached. Only a 
small minority of the many thousands of people we spoke to were actually suited to participate in the 
study. A large proportion of those who were initially found eligible and willing ended up 
withdrawing. Potential candidates who then remained were screened rather more stringently, and 
those who passed the screening received an appointment to fill in a structured questionnaire that 
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verified whether they truly satisfied all the inclusion criteria (without their knowing what the deciding 
criteria were). 
Once respondents had been admitted to the study, we explained the entire study procedure and made 
an appointment for them to undergo the clinical examination. A total of 249 candidates were accepted 
for the study, but 60 of them were lost to the sample shortly before the clinical examination. Some 
had to be removed because they did not show up for the examination and later withdrew their 
willingness to take part. Others withdrew from the study before the appointment, in most cases 
because they had changed their minds and no longer had the time or willingness to take part, and a 
few because their parents had objected or because they were too fearful of the examinations. We 
gradually gained more experience and were able to limit this attrition by more rigorously testing their 
motivation to take part and by phoning or e-mailing the candidates regularly as the clinical 
examination approached; we also stopped accepting candidates who had initially shown too much 
trepidation about the clinical examinations. 
Ultimately, 189 candidates underwent the first clinical examination. One of them was later 
disqualified because he turned out to have already taken ecstasy before the first appointment (and had 
lied about it during the selection process). There thus remained 188 respondents at baseline. 
 
Respondents 
 
General characteristics 
 
The characteristics of the sample were largely determined by how we defined the target group: new 
ecstasy users were predominantly young people in their early 20s. The average age of the respondents 
at baseline was 21.2 years (SD = 3.0; range 18-35); 91.0% were aged 25 or younger. The vast 
majority were born in the Netherlands (94.7%). Ethnicity was determined according to the standard 
Dutch procedure based on the parents’ country of birth. Most respondents by far were of Western 
ethnicities (90.4%), meaning that both parents were born in Western countries. In effect this meant 
that virtually all respondents were white. Women were deliberately oversampled, and more than half 
of the sample (59.0%) was female. Educational attainment levels were varied, but most respondents 
had high levels of education; more than three quarters (76.1%) had completed pre-university 
secondary, higher professional or university education. The large majority were students or secondary 
school pupils (85.1%), sometimes working on the side, and 12.8% were in paid employment; only 
1.9% were neither employed nor studying. Almost half of the respondents (47.9%) lived alone in 
single households. The rest lived with their parents (26.6%), or with a partner, friends, fellow students 
or other housemates (25.5%). 
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Table 2. General characteristics of respondents  
 

4th follow-up  
total sample 
(n=188) 

responders 
(n=160) 

non-responders 
(n=28) 

p 

     
Gender    

male 41.0% 41.9% 35.7% 
female 59.0% 58.1% 64.3% 

ns a 
p=.541 

     
Age    

mean, in years (SD) 21.2 (3.0)  21.1 (2.7)  22.0 (4.3)  
range 18-35  18-32  18-35  

ns b 
p=.274 

     
Ethnicity    

Western 90.4% 89.4% 96.4% 
non-Western 9.6% 10.6% 3.6% 

ns c 
p=.483 

     
Housing status    

parental home 26.6% 26.3% 28.6% 
shared household 25.5% 25.6% 25.0% 
single household 47.9% 48.1% 46.4% 

ns a 
p=.967 

     
Employment status    

students/pupils 85.1% 85.6% 82.1% 
employed 12.8% 12.5% 14.3% 
unemployed/job-seeking 2.1% 1.9% 3.6% 

ns c 
p=.584 

     
Education    

vocational/lower secondary 9.0% 9.4% 7.1% 
middle secondary 14.9% 15.6% 10.7% 
higher 76.1% 75.0% 82.1% 

ns d 

p=.826 

 

a Pearson χ
2 

b Independent samples t-test 
c Fisher’s exact test 
d Mann-Whitney nonparametric test 
 
 
Follow-up procedure and sample attrition 
 
Respondents were followed for 11 to 26 months after their first clinical examination at the hospital. 
Every three months they were sent a written questionnaire. Some non-response occurred in the course 
of these follow-up assessments. The final attrition rate was 14.9% (28 respondents) – 17 after the 
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baseline assessment, 6 after the first follow-up, and 5 after the second follow-up. Twelve of the 28 
dropouts explicitly declined to continue participation. For 118 respondents (62.8%), we obtained a 
full longitudinal data series consisting of a baseline and four follow-up assessments. For the 42 other 
respondents, one or more assessments were missing between baseline and the fourth follow-up, for 
reasons such as extended stays abroad. This means that a total of 160 respondents took part in both 
the baseline and the final follow-up assessment. The response rate for the final assessment was 
therefore 85.1%. Responders and non-responders did not differ on any of the general characteristics 
mentioned above (table 2).  
 
New users and persistent non-users 
 
Of the 160 respondents at the final follow-up assessment, 65 (40.6%) had started taking ecstasy 
during the course of the study. These new ecstasy users did not differ from the persisting non-users on 
any of the general characteristics, except that they had a lower level of education than the non-users 
(table 3). 
 
We had anticipated that the probability of ecstasy initiation would be higher for respondents who 
expressed an intention to use the drug or who had ecstasy-using peers. It indeed emerged that most 
new users came from the categories that had stated at baseline that they would definitely or probably 
start taking ecstasy in the near future (61 of the 65, or 93.8%). Of the 33 respondents that reported a 
definite intention to take ecstasy at baseline, 26 (78.8%) actually did so. Of the 91 who indicated a 
probable intention, 35 (38.5%) took the drug. None of the respondents who had said they would 
definitely or probably not take ecstasy in the course of the study ended up doing so. Four of the 20 
waverers (20.0%), who did not know at baseline whether or not they would start taking ecstasy, did 
take it. Univariate analysis showed a significant baseline difference between the new users and the 
persistent non-users in terms of intention to use, but not in the use of ecstasy by their peers (table 3). 
The relationship between these variables and ecstasy initiation was analysed further using 
multivariate stepwise logistic regression, controlling for the general characteristics. Categorical 
variables were dichotomised, and continuous and ordinal variables were entered as covariates. An 
interaction term between intention to use and peer-group ecstasy use was also added. The analysis 
resulted in a model with 35% explained variance (Nagelkerke R2 = .347), with only intention to use 
and education level identified as independent predictors of ecstasy initiation. Peer-group ecstasy use 
had no predictive value in this study, either alone or in interaction with intention to use (table 4). 
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Table 3. Differences between users and non-users of ecstasy 

ecstasy use at 4th follow-up 
Variable at baseline 

responders at 4th 
follow-up 
(N=160) 

users 
(n=65) 

non-users 
(n=95) 

p 

Gender    
male  41.9% 44.6% 40.0% 
female 58.1% 55.4% 60.0% 

nsa 

p=.561 

     
Age    

mean, in years (SD) 21.1 (2.7)  21.08 (3.0)  21.04 (2.5)  
range 18-32  18-28 18-32 

nsb 
p=.937 

     
Ethnicity    

Western 89.4% 90.8% 88.4% 
non-Western 10.6% 9.2% 11.6% 

nsa 
p=.636 

     
Housing status    

parental home 26.3% 30.8% 23.2% 
shared household 25.6% 29.2% 23.2% 
single household 48.1% 40.0% 53.7% 

nsa 
p=.234 

     
Employment status    

students/pupils 85.6% 84.6% 86.3% 
employed 12.5% 12.3% 12.6% 
unemployed/job-seeking 1.9% 3.1% 1.1% 

nsc 
p=.769 

     
Education    

vocational/lower secondary 9.4% 20.0% 2.1% 
middle secondary 15.6% 15.4% 15.8% 
higher  75.0% 64.6% 82.1% 

p=.004d 

     
Intention to use ecstasy    

definitely 20.6% 40.0% 7.4% 
probably 56.9% 53.8% 59.0% 
don’t know 12.5% 6.2% 16.8% 
probably not 5.0% 0% 8.4% 
definitely not 5.0% 0% 8.4% 

p=.000d 

     
Peer-group ecstasy use     

nobody 18.2% 15.4% 20.2% 
a few 70.4% 72.3% 69.1% 
half 9.4% 10.8% 8.5% 
most 1.9% 1.5% 2.1% 
everybody 0% 0% 0% 

nsd 
p=.459 
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Table 3. Statistical tests  
 
a Pearson χ

2 
b Independent samples t-test 
c Fisher’s exact test 
d Mann-Whitney nonparametric test 
 
 
Table 4. Logistic regression analysis 

 
 
 
 
Discussion 
 
The purpose of our study was to monitor ecstasy-naive individuals who had a reasonable probability 
of starting to take ecstasy of their own accord within a period of 1 to 2 years. To recruit them we 
chose a combination of targeted and snowball sampling. Ours was an unusual study for three reasons. 
First there were the specific ethical problems involved. As the study was not to in any way encourage 
respondents to take ecstasy, we exercised particular caution in recruiting and interacting with the 
respondents, informing them about the possible risks of taking the drug. Second, we were looking for 
respondents with a possible future characteristic – incipient ecstasy use. Although targeted and 
snowball sampling has often been used in studies to recruit current and former drug users, to our 
knowledge it had never been used for the explicit purpose of finding future users. Third, this was a 
multidisciplinary study that used social science sampling methods to recruit respondents but also 
required them to satisfy specific acceptance criteria for medical and neuropsychological examinations 
and to commit themselves to undergoing these. 
In a labour-intensive process we succeeded in recruiting 188 respondents in a period of more than two 
years. One third of them were contacted through chain referrals from persons already in the sample. 
That is a lower proportion than in other Dutch field studies that have used snowball sampling to find 
drug users, for example heroin and cocaine users (Korf 1997). One key difference between these 
studies is that our respondents, in contrast to current drug users, had no distinct common 
characteristic in the form of using a particular drug, and therefore did not congregate as such at 
specific sites such as drug dealing venues or addiction services. Current drug users are ‘connected’ by 
their drug use, as it were, and those connections can be put to use in snowball sampling. In our study, 
we were searching for people with a future common characteristic that did not yet connect them at the 
time of recruitment. 

Step -2 log 
likelihood 

Nagelkerke 
R square Variables B SE Wald df Sig 

Exp 
(B) 

intention 1.533 0.329 21.74 1 .000 4.630 1 176.835 .288 
const. -6.503 1.361 22.81 1 .000 0.001 

          
education -0.889 0.313 8.086 1 .004 0.411 
intention 1.538 0.338 20.74 1 .000 4.656 

2 167.746 .347 

const. -4.156 1.544 7.243 1 .007 0.016 
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A further difficulty was that the medical and neuropsychological components of our study placed very 
specific demands on the inclusion of respondents. Many potential participants contacted via snowball 
sampling ended up not taking part, either because they were scared off by the content of the study or 
the strain it would impose on them or because they were screened out for failing to meet the criteria. 
Because the sample was not randomly selected, we can also not claim it to be statistically 
representative of the population of young people on the brink of experimenting with ecstasy. Yet we 
do believe it is sufficiently varied, since we contacted candidates in many different places and ways. 
Moreover, in view of the specific demands of the study, even an initially random sample would have 
almost certainly reached a selective group in the end. 
Our goal was to observe at least 50 new ecstasy users emerging in the course of the follow-up period. 
That succeeded, as 65 of the 160 respondents (40.6%) who underwent the final assessment had taken 
ecstasy at least once during that period. One of our criteria for selecting the respondents was a simple 
set of two items involving their future intention to use ecstasy and the current use of ecstasy in their 
peer group. The prospective nature of our study enabled us to retrospectively test our original 
assumptions that these items would be predictors of ecstasy use. We could not confirm peer-group 
ecstasy use as a predictor. As we now have a longitudinal series of five assessments available in 
which we can possibly detect changes in the proportion of ecstasy users within the participants’ peer 
groups, we plan to examine that issue more thoroughly in a subsequent analysis. We will also include 
additional variables in that analysis, such as the prevalence of the use of other drugs and the motives 
for not using drugs. The present chapter has focused mainly on whether data on future intention to use 
and/or peer-group ecstasy use could aid in successfully identifying potential new users. In our search 
for people with a relatively high probability of future ecstasy use, we found that intention to use was 
indeed a quick and practical on-the-spot recruiting tool. 
A crucial ethical dilemma in this study was that we did not want to encourage any respondents to take 
ecstasy. In no way did we intend for people to start taking ecstasy during our study who would not 
have done so otherwise. The best evidence that this did not happen is that more than half of the 
participants did not end up taking any ecstasy at all. Almost all of those who did so had already stated 
at baseline that they would probably or definitely start taking it. Of the respondents who originally 
said they would probably or definitely not take ecstasy, not a single one began taking it during the 
study.  




