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1.1. BACKGROUND 

The Netherlands was among the first European countries where crack cocaine (crack) use 

appeared and spread among „scenes‟ of hard drug users (Grund, Adriaans & Kaplan, 1991; 

Nabben & Korf, 1999).The Netherlands was also one of the first countries to criminalise 

cocaine, in 1919 (De Kort & Korf, 1992). Being a form of cocaine, the possession and sale of 

crack are illegal. Even though most professionals who work with crack users are familiar with 

crack (often called „base coke‟ in the Netherlands), there is a gap in scientific knowledge with 

respect to the size of the user population and the characteristics of users.  

Today, crack is the primary drug for a large proportion of opiate users, however no 

definitive pharmacological treatment has appeared yet (Fischer et al., 2015; Nuijten, 

Blanken, van den Brink & Hendriks, 2011). With regard to „problem drug users‟ 1 or „high risk 

drug users,‟ the Dutch addiction treatment system has a strong focus on low threshold care, 

originally designed to respond to the 1970s, 1980s and 1990s heroin epidemic, and opiate 

substitution is a cornerstone of this system (Blanken et al., 2010; van Brussel, 1995; van Laar 

& van Ooyen-Houben, 2009). To meet the needs of crack users, the Dutch addiction care 

system offers a broad array of treatment options and harm reduction measures, for example 

user rooms. However, while methadone is available for heroin users (and to a lesser extent 

heroin on medical prescription), there is not yet such a substitute or medicine for crack 

users. The current lack of specific pharmacological treatment could keep a substantial 

number of crack dependent users away from the care system. More and better knowledge of 

the population of frequent crack users is a prerequisite for improving the reach of the care 

system and reducing harm. Therefore, in this thesis we will estimate the number of frequent 

crack users in the three largest Dutch cities (Amsterdam, Rotterdam and The Hague), assess 

their patterns of use, socio-demographic characteristics, problems associated with crack use, 

such as drug dealing and other criminality, social networks, and contacts with institutions. 

Also, we will explore the potential benefit of adding pharmacotherapy to the current 

treatment options for crack dependence. 

1.1.1. Crack vs. Base Coke 

Crack cocaine is the freebase form of cocaine, a substance found naturally in the coca plant 

(i.e. erythroxylum coca). In its freebase form, the vaporizing point at 90o C is much lower 

than the burning point, Consequently, and unlike cocaine hydrochloride (i.e. powder 

cocaine), that is burned immediately, crack cocaine can be heated and inhaled. When 

smoked, the drug is absorbed by the bloodstream much faster than when used intra-nasally, 

and reaches the brain in a few seconds, provoking a „high‟ that is similar to that of snorted 

cocaine but faster and more intense (Hatsukami & Fischman, 1996). This high, characterized 

by feelings of euphoria, alertness, energy and loss of appetite, lasts around 5-10 minutes, 

after which users often feel depressed, uncomfortable or anxious (Estroff, 2008). This phase, 

caused by low dopamine levels in the brain, is known as the „crash‟ and it is often followed by 

cravings for another dose. A typical pattern of crack use is the „binge,‟ in which the drug is 

                                                           
1
 Problem Drug use is defined by the EMCDDA (http://www.emcdda.europa.eu/stats07/PDU/methods) as 

‘injecting drug use or long duration or regular use of opioids, cocaine and/or amphetamines.’ Crack use is 
generally considered under this category. 

http://www.emcdda.europa.eu/stats07/PDU/methods
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used compulsively trying to restore the original high, sometimes neglecting sleep and 

personal care (Reinarman, Waldorf & Murphy, 1997a)  

The most common method to transform powder cocaine into crack is to add 

ammonia or sodium bicarbonate (baking soda) and water, and heat the mixture until the 

cocaine alkaloid is detached from the hydrochloride forming freebase cocaine (Strang & 

Edwards, 1989). The final product is usually impure and can be washed by heating it in 

water. This „washed‟ product is considered the authentic freebase cocaine, while the product 

containing sodium bicarbonate and /or other adulterants is known as crack, allegedly 

because of the cracking sound of these impurities when burned. In the Netherlands, crack is 

usually smoked in small pipes (e.g. sold as hash pipes), although some users smoke it on tin 

foil (similar to „chasing the dragon‟ in the case of heroin) or using self-fabricated pipes. 

There is a great deal of confusion among Dutch users regarding the meaning of the 

word „crack.‟ Freebase cocaine is commonly known in the Netherlands as „base coke,‟ 

'gekookte coke' (cooked coke) 'wit' (white), or 'bori' ('cooked' in Surinamese). The act of 

using the drug is called 'basen' (to base). Crack is usually understood as a lower quality kind 

of freebase cocaine. It is considered more harmful and is often associated with dramatic 

media reports (Reinarman, Waldorf & Murphy, 1997) and for many only used in the U.S. but 

not in the Netherlands. For some users crack is even thought to be another drug (e.g. 

methamphetamine), while others think it is pure cocaine. In practice, in the Netherlands 

base coke is being processed at the last stages of the distribution chain, in a similar way to 

what is known as crack (Gruter, 2005). Nevertheless, most users still consider crack as a 

different product (Blanken, Barendregt & Zuidmulder, 1999). On the other hand, 

internationally, scholars usually refer to freebase as 'crack,‟ regardless of its street name, 

although opinions about what each term exactly means might differ (Blanken et al., 1999; 

EMCDDA, 2007; Grund et al., 1991; Nabben & Korf, 1999). In this thesis, the term „crack‟ 

will be used to refer to any form of freebase cocaine intended for smoking, regardless of its 

preparation method. 

1.1.2. The Appearance of Crack  

Most likely, in case of the first type of „smoking cocaine,‟ it was not cocaine powder, but 

„basuco,‟ the Spanish name for coca paste. This method originated in the early 1970s in Latin 

American coca-producing countries and consists of smoking an intermediate product of the 

cocaine-making process (UNODC, 2013). „Freebasing‟ became popular during the 1970s in 

the U.S., as a way to obtain a purer product and more intense effects. But the big expansion 

came with a simple change in the cooking process. Instead of the dangerous preparation with 

solvents like ether or ammonia, a similar product could be easily obtained - and adulterated - 

by using baking soda (sodium bicarbonate). This method apparently originated in the 

Caribbean, where shipments of coca paste were being made in the 1980s. Locals learned to 

process this paste with baking soda and rum and later brought this technique to the U.S., 

where it became used to transform cocaine hydrochloride (for a more detailed narration on 

the socio-economic circumstances around the emergence of crack, see Agar, 2003). The 

resulting rocks could be broken into small pieces and sold in small quantities for a cheap 

price. Retail sellers found this business model profitable, since these sales often resulted in 

customers coming back for more. This new distribution system also opened doors for 

entrepreneurs who could start with small investments and make quick profits by selling 
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small quantities. As Agar (2003) noted “This shift in structure – from hierarchical to flat 

and modular – was a major change in the drug business that arrived with crack, one that 

has never been reversed” (p.17)  

The use of crack began to spread in the United States in the mid 1980s, mainly in 

deprived neighborhoods and disproportionately affecting the inner city Afro-American 

population. News about a „crack epidemic‟ and crack-related violence and criminality 

occupied headlines for many years (Reinarman, Waldorf & Murphy, 1997). It has been feared 

that a similar phenomenon could happen in Europe but, until now, such a crack epidemic 

has not been observed. Crack cocaine is, however, a major component in many European 

cities‟ drug problem (Connolly, Foran, Donovan, Carew & Long, 2008; EMCDDA, 2007; Ilse, 

Prinzleve, Zurhold & Haasen, 2006). During the 1990s, major increases in crack use have 

been observed in Europe (Haasen et al., 2004), as a shift in the drug use patterns of heroin 

users, very closely related to the shift from injecting heroin to smoking it or „chasing‟ (Barrio, 

De la Fuente, Royuela, Díaz & Rodríguez-Artalejo, 1998; Grund et al., 1991; Haasen et al., 

2004; Nabben & Korf, 1999). 

1.1.3. Arrival in the Netherlands 

The Netherlands, a country with the biggest harbor in Europe, a cross point for international 

air traffic, and with historical relations with cocaine exporting countries, has a long standing 

market for this drug (De Kort & Korf, 1992). Crack use began taking place quite early 

compared to other European countries. This was due to various factors. First, the shift from 

injecting heroin to inhaling was adopted earlier. The ritual of „chasing the dragon‟ („chinezen‟ 

in Dutch) originated in Asia (Strang, Griffiths & Gossop, 1997) and consists of placing some 

heroin on a piece of tinfoil and heating it with a lighter from underneath. The vapors from 

the melting heroin are inhaled with a straw. This technique was introduced in the 

Netherlands by criminal organizations from China that imported heroin and familiarised 

young Surinamese immigrants with it, who adopted this form of use when becoming 

customers. Many of them would also become retail sellers (van Brussel, 1995). Native Dutch 

and other Western heroin users originally injected more often, but contact with other users 

contributed to the dispersion of smoking rituals throughout these groups. Additionally, the 

heroin that entered the Netherlands in the 1980s shifted from coming from South East Asia 

to South West Asia. Heroin from this region entered the country in base form, which is more 

suitable for heating and inhaling than the heroin in hydrochloride form coming from South 

East Asia (Grund, 1993). Finally, Dutch authorities opted for a pragmatic approach to the 

heroin epidemic from the 1980s, providing care and harm reduction measures for hard drug 

users rather than repression at the street level, contributing to the emergence of a consumer 

market with a reasonable quality and price for heroin (Grund, 1993). These factors resulted 

in an unusually low prevalence of injecting drug use (IDU) among heroin users, as was 

observed when comparing the lifetime prevalence of IDU among foreign drug users living in 

Amsterdam during the early 1990s. While only one quarter of those who started their heroin 

use in Amsterdam did this intravenously, 2 thirds of those who started in their own country 

injected the drug. (Korf & Poppel, 1986) This low IDU prevalence facilitated the inhaled 

route among hard drug users when cocaine gained popularity from the mid 1980s onwards. 

During this decade, Suriname, a Dutch colony until 1975, and the Netherlands Antilles (e.g. 

Curaçao) became an important transit point for shipments from cocaine-producing countries 
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to the Netherlands. Many young immigrants from these (former) parts of the Netherlands in 

the Caribbean who already played a role in the distribution of heroin, quickly became 

distributors of cocaine. As stated before, the use of cocaine base seems to have had its origins 

in the Caribbean region. Some of these early Caribbean distributors could have imported the 

rituals and techniques to the Netherlands, where the inhaled route for heroin was already 

quite spread.  

1.1.4. The Retail Market and Urban Nuisance 

When free-base cocaine made appearance in the Netherlands in the 1980s it was mostly 

bought as cocaine hydrochloride and then cooked to its base form by users themselves. 

Dealing houses or apartments, called „addresses,‟ were popular in those times and it was 

often possible for users to cook their cocaine there (Grund et al., 1991). In the early 1990s the 

drug started being sold in small balls („bolletjes‟ in Dutch) of ready-to-use crack by drug 

users to other drug users who could not access powder cocaine for not having access to these 

addresses. During the early 1990s, dealing and consuming crack on the streets was very 

common, with public areas like the surroundings of train stations as major meeting points 

for marginalized drug users (Blanken et al., 1999; Nabben & Korf, 1999). Crack balls were 

often sold together with heroin balls, and integrated into the use patterns of heroin users 

(Blanken et al., 1999).  

The national government and local authorities, especially in large cities such as 

Amsterdam, Rotterdam and The Hague took measures to combat drug-related nuisance, e.g. 

police actions against street dealing, the designation of „safety risk areas,‟ the closing of 

dealing „addresses‟ (Nabben & Korf, 1999), and an increase in video surveillance (CCTV) in 

the streets. Repressive actions were accompanied by socially integrating and harm reduction 

measures, like the „Plan to tackle homelessness‟ (Ministerie van Volksgezondheid Welzijn en 

Sport, 2006). Under this plan, coordination between police, social services, housing and 

drug services were strengthened and more long-stay residences for drug users were 

provided, allowing supervised drug use in many of them (Barendregt, 2008). Not in the 

least, the use of mobile phones has contributed to more flexibility and less visibility of 

transactions. Drug dealers were among the first to incorporate this working tool (Barendregt, 

2006), making appointments with customers and delivering the drugs at home or at fixed 

meeting points. These new developments have contributed to an almost disappearance of the 

so called „street scene.‟ 

1.1.5. Current Situation: Prevalence of Crack Use 

According to the United Nations Office on Drugs and Crime (UNODC), worldwide about 14 

to 21 million individuals have used cocaine in the past year (0.4 percent annual prevalence), 

with highest prevalence rates in North and South America (1.8 and 1.2 percent respectively), 

Oceania (1.5 percent) and Central and Western Europe (1 percent). The prevalence estimate 

for last month cocaine use in Europe represents about 0.5 % of the adult population or about 

1.5 million individuals. Last year prevalence of crack use in North America is 0.4%, and has 

been decreasing during the last decade but less rapidly than cocaine powder use. A notoriety 

about South America is that much of cocaine use is taking place through the smoked route, 

with crack, basuco or similar preparations (UNODC, 2014). Crack use in Europe seems to 

occur mainly among marginalised and disadvantaged groups such as sex workers and 
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problem opioid users, and some countries report it among specific ethnic minorities (e.g. 

France, Netherlands, United Kingdom). Around 29% of clients in outpatient treatment for 

cocaine smoke the drug, compared to 65% who snort it and 6% who inject it (EMCDDA, 

2007). 

There are no estimates for crack use in the European Union. National crack cocaine 

estimates are only available for the United Kingdom (England), where there were an 

estimated 170,627 crack cocaine users in 2010/11, which corresponds to 0.49% (0.48–0.51) 

of the population aged 15–64, and Italy, with an estimate of 89,953 crack users, which 

corresponds to a prevalence rate of 0.23% (1.13–3.52). Regional estimates using indirect 

methods have also been made in these two countries, with prevalence rates in regions within 

England ranging from 0.14% (0.28%-4.26%) to 1.69% (1.47%-1.98%) in 2006/07 and in 

Italy, ranging from 0.15% (0.05-0.25%) to 0.30% (0.15%-0.45% in 2013) in 2013 (EMCDDA, 

2015).  

In The Netherlands (population 16.8 million), recent cocaine use is around the 

average of European countries, with 55,000 last year users (1.2%) (Van Rooij, Schoenmakers 

& Van De Mheen, 2011). There are no national prevalence rates for crack use. A study 

conducted in 2010 about „problematic drug users‟ estimated the number of opiate users 

(including those who use crack) at 17,700 (17,300-18,100) and the number of crack users 

who do not use opiates at 12,400 (10,300-15,600) (Cruts & Van Laar, 2010). Apart from 

some qualitative research, with a strong focus on the most problematic segment of the crack 

using population (Blanken et al., 1999; Boekhout van Solinge, 2001; Coumans, 2005; 

Nabben & Korf, 1999), little is known about crack users in the Netherlands, including 

frequent or dependent users. There is neither a reliable estimate of the number of frequent 

crack users, nor a representative profile in terms of age, gender, ethnicity, drug use patterns, 

associated problems such as involvement in crime, and treatment and service utilization.  

Given the lack of available treatment options, a substantial number of crack users 

might have no, or only incidental, treatment contacts. Hence, the number of treatment 

seeking crack users is likely to represent only a small portion of the crack user population, 

and the nature and extent of this underestimation – in terms of age groups, gender, 

ethnicity, drug use patterns, and associated problems – is unknown.  

1.2. RATIONALE, AIM AND RESEARCH QUESTIONS 

As stated before, for many years the Dutch drug care system has a strong focus on harm 

reduction, with low-threshold facilities being predominantly centered around providing 

substitution treatment for opiate users. Although heroin use is still far from having 

disappeared and these measures remain needed, an important challenge is to adapt the 

Dutch drug care system to the current situation, in which smoking crack, whether or not in 

combination with the use of opiates, has become the norm rather than the exception. 

Therefore, there is a strong need for an innovative approach towards crack users, in 

particular the most problematic and vulnerable group in urban areas.  

Parting from this necessity, the research project „Prevalence, treatment needs and 

new pharmacotherapeutical options for crack users in the Netherlands‟ was created, 

consisting of two sub-projects: a social-epidemiological research and a series of clinical trials 
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testing three potentially promising medications for the treatment of crack dependent users 

(Nuijten, Blanken, van den Brink & Hendriks, 2011). Both sub-projects were conducted in 

the three largest cities in the Netherlands: Amsterdam, The Hague and Rotterdam (with at 

the time of data-collection for the epidemiological research (2009-2011) approx. 770,000, 

590,000 and 490,000 residents respectively, representing about 11% of the national 

population). The full study design was approved by the ethical committee of the Faculty of 

Medicine of the University of Amsterdam.  

This thesis refers to the social-epidemiological sub-project. The aim was to estimate 

the size of the urban population of frequent crack users (in these three cities), to assess their 

socio-demographic characteristics and patterns of use, and to determine problems 

associated with crack use, including the involvement of crack users in drug-related crime and 

drug dealing, and to gain insight into their initial interest and willingness to participate in 

pharmacological treatments with new, potentially efficacious medications for cocaine 

dependence. The aim was translated into the following five research questions, each being 

specified in subsequent chapters. 

1. What are the socio-demographic characteristics and patterns of use of urban frequent 

crack users in the Netherlands? Do different sampling methods yield different 

profiles of crack users?  

2. What is the prevalence of frequent crack use in the three largest cities in the 

Netherlands? 

3. To what extent and how are (types of) frequent crack users involved in drug dealing? 

4. To what extent and how are (types of) frequent crack users involved in drug-related 

crime? 

5. To what extent are (types of) frequent crack users interested and willing to 

participate in pharmacological treatments with new, potentially efficacious 

medications for cocaine dependence? 

1.3. DATA AND METHODS 

Crack users can be considered a „hard-to-reach population.‟ This term is given to populations 

that are too difficult or expensive to sample through traditional methods (e.g. general 

population surveys) due to their small size, stigmatization or clandestinity. As an alternative, 

we conducted a survey among two randomized samples of frequent crack users in 

institutions - one in opiate substitution treatment (ST) and the other one and in user rooms 

(UR) – and a sample recruited through respondent-driven sampling (RDS). The latter is a 

modified form of snowball −or chain referral− sampling. With RDS, under certain 

conditions, also parameters can be calculated of such a population as if they had been 

obtained from a probabilistic sample (Heckathorn, 2002). Although widely used in research 

among hard-to-reach populations, including drug users, RDS had never before been applied 

to sample crack users as a specific population. For all three surveys, inclusion criteria were: 

being a resident in the city area under study, speaking Dutch, being at least18 years old and 

currently (last 30 days) using crack at least two days per week. Respondents signed an 
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informed consent form before being interviewed face-to-face with a structured questionnaire 

which lasted 30–45 minutes. 

Figure 1. RDS recruitment chains in Amsterdam by gender and involvement in drug dealing 

 

 The surveys were conducted consecutively during a 6-month period in each city, over 

the course of two years in total (from March 2009 to January 2011). A total number of 1,039 

unique frequent crack users inside and outside institutional settings were recruited, with 536 

respondents from RDS 407, from ST and 233 from UR. Given that both institutional 

populations were not mutually exclusive, and RDS was targeted at both users in and outside 

institutions, in principle respondents could participate in more than one survey. This 

explains why the total number of interviews (n= 1,176) was higher than the total number of 

unique respondents. It also explains why the number of interviews per city (477 in 

Amsterdam, 374 in Rotterdam, and 325 in The Hague) amounted to more than the number 

of unique respondents (again 1,176 and 1,039, respectively).  

The different profiles resulting from each of the three samples (RDS, ST and UR) 

were compared, as will be shown in chapter 2, and in chapters 4, 5, and 6 all three samples 

were merged to obtain a larger sample that would provide more statistical power in our 

analyses.In chapter 3, in order to estimate the prevalence of frequent crack use (or: number 

of frequent crack users) we also used data from registration lists of crack using clients in 

substitution treatment (ST) and user rooms (UR) in each city.  

1.4. OUTLINE 

In Chapter 2 we will describe in more detail the methodology of the survey. Although widely 

used in, for example, HIV surveillance among hard to reach populations (Johnston & Sabin, 

2010), RDS is still in developmental state and has never before been applied to sample crack 

users as a specific population. We will compare the three sampling methods, and assess 

whether sampling through RDS yields a different profile of frequent crack users than 

Male 

o Female 
 

White: non seller 
Grey: go-between 
Black: dealer 
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through random samples in the two institutional settings: low threshold substitution 

treatment (ST) and user rooms (UR). Demographic characteristics, drug use and 

institutional contact between the three types of samples will be compared for each city and 

aggregated. 

In Chapter 3 an indirect estimation method known as capture-recapture will be 

applied to estimate the size of the population of frequent crack users in each of the three 

cities under study. This method uses registration lists and counts the number of overlapping 

cases between them to make an estimate of the population, including the part that has not 

been recorded. The inclusion of more than two samples allows for correction of potential 

dependencies between the samples by incorporating interaction terms in a log-linear model 

(Buster, 2001; Fienberg, 1972; Frischer et al., 1991). The present study will include three 

samples of frequent crack users for each city: the respondent-driven sample (RDS) and two 

registration lists of crack users obtained from institutions (ST and UR). Compliance with 

necessary assumptions for correct estimation and possible causes for interactions between 

samples will be discussed. 

Chapter 4 will explore the nature and key characteristics of the retail crack market 

from the perspective of users. More specifically, the first objective is to describe the drug 

buying behaviour of crack users. The second objective is to explore to which extent crack 

users are involved as drug sellers, and whether and how user-sellers can be differentiated 

from non-selling users. In recent years it has become clear that the classical notion of a 

dichotomy in drug supply versus demand is often too simplistic (Jacinto, Duterte, Sales & 

Murphy, 2008; Sales & Murphy, 2007). The applicability of the concept of „social supplier,‟ 

i.e., user-sellers providing drugs for friends and acquaintances, usually as a way to cover 

expenses for their own use (Potter, 2009) among crack users will be explored, as this concept 

has usually been studied with regard to cannabis and „party drugs‟ (Coomber & Turnbull, 

2007; Jacinto et al., 2008; Sales & Murphy, 2007), but minimally with hard drugs such as 

crack (Coomber & Moyle, 2014; Kerr et al., 2008). For this matter, users who define 

themselves as „dealers‟ will be compared to those who define themselves as „go-betweens.‟ 

The final objective is to explore whether further differentiation of user-sellers exists by 

classifying user-sellers according to their degree of involvement in the drug trade into 

different types that emerge from cluster analysis.  

In Chapter 5 we will assess the involvement of urban frequent crack users and search 

for empirical evidence for drug-crime relationships and for different types of criminally 

involved crack users. Crack use has often been associated with criminality, with several 

studies finding large percentages of crack users with criminal records and high illegal 

incomes (Bennett & Holloway, 2009; Golub, 2004; van Laar et al., 2012). Drug-related crime 

has increasingly been defined and theoretically also more specified by using Goldstein‟s 

(1985) tripartite conceptual framework, which distinguishes three forms in which drug can 

lead to violence, and more widely to crime (Carpentier, 2007): The psychopharmacological 

model (crimes are committed under the influence of a substance or due to its chronic use), 

the economic-compulsive model (crimes are committed in order to obtain money or drugs to 

support drug use) and the systemic model (drug use is embedded in an existing violent 

subculture within the system of drug distribution). In this chapter, our first objective will be 

to assess which factors, derived from the economic-compulsive model (Goldstein, 1985), and 
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lifestyle (Walters, 1994) and life-course (Moffitt, 1993) theories, are related to current 

involvement in crime among frequent crack users and to what extent. The second objective 

will explore to what extent crack users specialize in crime, and which factors are related to 

specialization in specific types of crime, namely drug selling, property crimes, and violent 

crimes.  

In Chapter 6 the desire to reduce or quit crack use and attitude towards 

pharmacotherapy both inside and outside treatment will be studied and we will explore the 

extent and profile of the potential added reach of pharmacotherapy for this sample of crack 

users. To date, the only registered treatment option for crack dependence is psychosocial 

therapy, among which cognitive behavioral therapy, motivational interviewing and 

contingency management (EMCDDA, 2014). However, these interventions generally show 

moderate results at best in resolving the chronic, relapsing nature of stimulant dependence 

(Dutra et al., 2008; Knapp, Soares, Farrel & Lima, 2007; Shearer, 2007). Adding 

pharmacotherapy to the existing drug care system might increase treatment retention and 

might also broaden general treatment reach in attracting groups of crack users wishing to 

quit or reduce their use but currently unwilling to ask for professional help. In this chapter 

the following questions will be investigated: 1) To what extent could pharmacotherapy 

increase reach of treatment, 2) To what extent could pharmacotherapy reach a different 

group of crack users than currently available treatment, and 3) To what extent could 

pharmacotherapy reach a specific subgroup of crack users currently out of treatment reach? 

Finally, in Chapter 7 the findings of chapters 2-6 will be integrated in the discussion 

and conclusion, followed by an English (Chapter 8) and Dutch (Chapter 9) summary.  
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ABSTRACT  

Background/Aim: Respondent-driven sampling (RDS) is increasingly applied in social 

epidemiological surveys among „hidden populations‟ of hard drug users. The objective of the 

present study was to assess whether the profile of frequent crack users recruited through 

RDS differed from those surveyed in two random institutional samples, i.e. low-threshold 

opiate substitution treatment (ST) and user rooms (URs). Methods: A total of 1,039 crack 

users (mean age 46.0 years; 81.5% males; 49.5% non-Western ethnicity) were interviewed in 

three Dutch cities, using each sampling strategy in each city. Characteristics of respondents 

in the three samples (per city and aggregated) were compared. Results: Crack users in the 

RDS sample were more likely to be younger and less likely to be poorly educated, have a long 

crack using career (10 years), use opiates and attend ST than those in both of the other 

samples. The RDS and UR samples showed the most differences, with more female and 

Western crack users in the RDS group, and UR participants were more likely to have been 

arrested and to have entered inpatient drug treatment in the last year. Conclusion: RDS 

resulted in a different profile of crack users. It is a valuable methodology to achieve a more 

diverse representation of crack-using populations than institutional random samples. 

Key Words: Crack cocaine, Hidden populations, Social epidemiology, Respondent-driven 

sampling, Institutional sampling, Profile of users, The Netherlands.  
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2.1. INTRODUCTION 

Since the mid-1980s, first freebasing cocaine and then smoking crack has become more and 

more popular among hard drug users in the Netherlands (Grund, 1993; Korf, 1995) , making 

crack one of the drugs of most concern (Barendregt & Wits, 2009; Boekhout van Solinge, 

2001; Van der Poel, Barendregt, & van de Mheen, 2006). According to qualitative field 

studies, frequent and continued crack use often results in a process of marginalization 

(Nabben & Korf, 1999; Van der Poel & Van de Mheen, 2006). Registration data on treatment 

demand show that the average age of crack users in the Netherlands has been increasing for 

many years, a growing proportion is in contact with the judicial system and many are 

unemployed and homeless (LADIS, 2006; Ouwehand, Kuipers, Wisselink, & Van Delden, 

2010). Most of these research findings are derived from institutionalized crack users (captive 

samples) or from „street scenes‟ and therefore lack an unbiased sampling frame from which 

to draw a probabilistic sample. This is a common problem among populations defined by 

illicit and/or stigmatized behaviour, as is typically the case with crack users. Several studies 

have found differences between the demographic characteristics and drug-using patterns of 

drug users in treatment and not in treatment (Dunn & Ferri, 1999; Eland-Goossensen, van 

de Goor, Garretsen, & Schudel, 1997; Pottieger, 1995). This raises the following question: to 

what extent can these findings be understood as statistically representative of the whole 

population of crack users? 

Since the mid-1980s, many Dutch researchers have used recruitment methods such 

as snowball sampling in order to avoid selectivity by studying institutionalized drug users 

only (Barendregt, Van der Poel, & Van de Mheen, 2005; Bieleman, Diaz, Merlo, & Kaplan, 

1993; Coumans & Spreen, 2003; Hendriks, Blanken, Adriaans, & Hartnoll, 1992; Korf, 1997). 

However, as with captive populations, a major methodological issue in snowball sampling is 

the problem of selectivity (Eland-Goossensen, van de Goor, Vollemans, Hendriks, & 

Garretsen, 1997; Goodman, 1961; Hendriks et al., 1992). In attempting to address this 

problem, some Dutch drug researchers introduced and implemented randomization into 

snowball sampling. Respondents were first asked to nominate all their acquaintances in the 

population, and then a limited number (usually two) was randomly selected from their list 

(Frank & Snijders, 1994; Kaplan, Korf, & Sterk, 1987; Korf, 1995). 

A major step forward in snowball sampling methodology has been the introduction of 

respondent-driven sampling (RDS), a modified chain-referral method developed by 

Heckathorn (Heckathorn, 1997; Heckathorn, 2002; Salganik, 2004). With RDS, an initial 

group of respondents („seeds‟) is firstly selected. Seeds are offered two incentives, i.e. one for 

completing the interview and another for recruiting new respondents, who become part of 

referral chains and are requested to recruit other new respondents who in turn are asked to 

recruit others, and so on. Information on who recruited whom is collected through a 

numerated coupon system, and the number of referrals per recruiter is limited. Because RDS 

relies on social networks, it can potentially reach individuals not found in public venues. If 

recruitment chains are long enough (i.e. there are enough „waves‟ of recruitment), the sample 

will reach „equilibrium,‟ indicating that the final sample is not biased by the purposive 

selection of seeds. In addition, RDS can generate unbiased population estimates and 

confidence intervals (CIs) accounting for each individual‟s probability of being included in 
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the sample (i.e. personal network size) and for the probability that persons with certain 

characteristics recruit others with similar characteristics (Heckathorn, 1997; Heckathorn, 

2002; Salganik, 2004). 

Since the late 1990s, RDS has been cautiously adopted in many countries to conduct 

surveys among „hard-to reach‟ populations (Johnston, 2008; Magnani, Sabin, Saidel, & 

Heckathorn, 2005). Several studies have compared RDS samples of injection drug users with 

other chain-referral methods (Platt, 2006) , as well as with other sampling methods, 

including targeted and outreach sampling (Kral, 2010; Robinson, 2006; Rudolph, 2011; 

Stormer, 2006) and time location sampling (Frost, 2006). Only one study, by Burt et al. 

(Burt, Hagan, Sabin, & Thiede, 2010) in Seattle (USA), tested differences between injection 

drug users recruited through RDS and those in three institutional samples, reporting the 

RDS-estimated population to be older. As Rudolph et al. (2011) point out, most of these 

studies, including that by Burt et al. (2010), compared samples obtained within different 

time frames (Frost, 2006; Stormer, 2006), sometimes over a period of up to a decade (Burt 

et al., 2010), and sometimes from different geographic locations (Stormer, 2006), thereby 

introducing a possible source of bias due to temporal trends or geographic differences. 

The underlying assumption in RDS theory is that it can produce representative 

samples. Testing this assumption would require data from a normative sample as reference 

(e.g. a household survey). However, the prevalence of crack use in the general population is 

so low that very large, thus costly, samples would be required to generate reliable estimates. 

Moreover, a significant proportion of crack users might not be reached with general 

population surveys, due to homelessness and incarceration, among other factors. 

The objective of this study is to assess whether sampling through RDS yields a 

different profile of crack users than through random samples in two institutional settings, 

namely low-threshold substitution treatment (ST) and consumption or user rooms (URs). 

We compare samples that were recruited during the same period in each of the three cities 

under study. 

Although there is no consistency in the cited literature, we explore differences in 

demographic variables as well as drug use and institutional contact. Contrary to the findings 

of Burt et al. (2010), our first hypothesis is that crack users in an RDS sample will be younger 

because, in practice, the minimum age for entry into UR and ST is 23 years. Secondly, since 

UR facilities also function as day shelters, in order to keep drug users off the street, we 

hypothesize that homelessness will be less frequent in an RDS sample. Our third hypothesis 

is that heroin use will be less prevalent in an RDS sample because a history of heroin use is a 

prerequisite for ST. 

2.2. METHODS 

This study was conducted as a social epidemiological part of the multidisciplinary project 

„Prevalence, treatment needs and new pharmacotherapeutical options for crack users in the 

Netherlands.‟ The full study design was approved by the ethical committee of the Faculty of 

Medicine of the University of Amsterdam. In total, 1,039 frequent crack users in the three 

largest Dutch cities (Amsterdam, Rotterdam and The Hague, with approx. 770,000, 590,000 

and 490,000 residents, respectively) were interviewed consecutively during a 6-month 
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period in each city, starting in March 2009 in Amsterdam and ending in January 2011 in 

Rotterdam. Inclusion criteria were as follows: ≥18 years of age, living within the city area, 

currently using crack at least 2 days/week and speaking the Dutch language. Participants 

had to show the researchers their ID in order to create an 11-digit code (letters of first and 

last names, birth date and gender). This was done to prevent repeated interviews, as well as 

for matching purposes in capture-recapture estimations at a later stage in the study. 

Respondents signed an informed consent form before being interviewed face-to-face 

with a structured questionnaire which lasted 30– 45 min and included items about 

demographic characteristics, drug use, the crack market and their interest in new treatment 

options. Additionally, RDS respondents provided information regarding their network size. 

Participants received EUR 10 for the interview, and RDS respondents received an additional 

EUR 5 for each successfully recruited respondent. 

2.2.1. Respondent-Driven Sampling 

Before starting RDS in each city, relevant geographic areas were identified, followed by 

ethnographic field research. Informal conversations with outreach workers, police, drug user 

associations, dealers, community members and other key informants were carried out to 

identify user networks and „scenes.‟ We selected seeds from different neighbourhoods, taking 

into account diversity (age, gender, ethnicity, contact with institutions), access to large social 

networks of crack users and initial motivation to start the recruitment process (Heckathorn, 

2002; Johnston & Sabin, 2010; Johnston & Sabin, 2010). A total of 25 seeds were selected, 

out of which 16 were productive (i.e. recruited other crack users). Participants received two 

coupons to invite other crack users they knew to the study. Only recruits presenting their 

coupons were allowed to participate. Duplicate interviews were prevented by verifying the 

recruit‟s ID, although there were very few attempts to do this. After a first screening, 

appointments were made where it most suited respondents (bars, parks, shelters and private 

households) as long as confidentiality was assured. Of all recruits, 18 did not meet the 

inclusion criteria. Most of the 16 recruitment chains ended naturally; only the two longest 

chains in Amsterdam and Rotterdam were stopped at the end of the 6-month period. By 

then, recruitment had slowed down considerably. Rotterdam produced the longest chain 

with 26 waves, compared to 20 in The Hague and 18 in Amsterdam.  

A probabilistic sampling procedure was followed in the two other settings in order to 

avoid selection and volunteerism biases. 

2.2.2. User Rooms 

These are facilities where hard drug users can administer their drugs under supervision. 

Their aim is to reduce drug-related street nuisance and health problems. Firstly, we obtained 

an inventory of crack-using clients of all URs within each city. The sampling frame included 

all 12 relevant locations: 6 in Amsterdam, 4 in Rotterdam and 2 in The Hague. A stratified 

randomized sample was drawn from each location, based on the number of crack-using 

clients in each UR. The final samples represent 46.5, 44.3 and 78.1%, respectively, of all 

crack users currently in contact with these facilities. 
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2.2.3. Substitution Treatment 

ST is carried out in low-threshold outpatient facilities for opiate ST (mainly methadone and 

sometimes also heroin). In these programs, abstinence is not required and crack use is very 

common among clients (Smit, Van Laar, & Wiessing, 2006). The same procedure as for the 

URs was followed. An inventory of all current ST patients with crack use as primary or 

secondary problem was obtained, and a sampling frame was created including all 14 main ST 

facilities: 5 in Amsterdam, 6 in Rotterdam and 3 in The Hague. A stratified randomized 

sample was drawn from each location according to its number of clients. The samples 

represent 29.6, 19.8 and 30.0%, respectively, of all crack users currently registered in these 

programs. 

2.2.4. Duplicate Interviews 

Some individuals can be found in two or even three samples in each city. Rather than 

repeating the lengthy interview, the interviews of those who had already completed it as a 

member of one sample were reused if they were recruited to a second or third sample. RDS 

recruits who had already been interviewed in an ST or UR sample answered additional 

questions regarding their network size and received two coupons to continue the recruitment 

process. Individuals appearing in two or three samples are referred to as duplicates. 

Table 1 shows the number of unique and duplicate interviews in each city, response 

rates and coupon return rates. Nonproductive seeds were excluded from analysis, since they 

were not part of any referral chain and, therefore, do not contribute to RDS Analysis Tool 

corrections (Johnston L., pers. commun). Hence, a total of 1,039 respondents were included 

in the total sample, of which 915 were only in one sample, 111 were in two and 13 were in 

three samples.  
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Table 1. Number of respondents per sample and subsample and response rates.                    

 All included  Unique respondents         

 
Respondents per 

sample  Total  
Respondents in 

one sample  
Respondents in two or three 

samples  Total   

Coupon 
return 

rates (%) 
Response rates 

(%) 

No. of 
productive 
seeds/Total 

City RDS UR ST     RDS UR ST   
RDS/

UR 
RDS/

ST 
UR/
ST 

RDS/UR
/ST     RDS ST UR RDS 

Amsterdam 200 79 198 477  177 59 168  6 16 13 1 440  50.9 81.2 93.8 4/8 

Rotterdam 192 78 104 374  153 52 67  12 23 10 4 321  50.2 79.2 95.0 5/7 

The Hague 144 76 105 325  113 42 84  18 5 8 8 278  55.9 88.3 96.2 7/10 

  Total 536 233 407 1176  443 153 319  36 44 31 13 1039  51.9 80.0 95.0 16/25 

 

Table 2. RDS samples and estimates characteristics per city                  

 Amsterdam (N=200)   Rotterdam (N=192)   The Hague (N=144) 

  

sample 

% pop. % (95% CI) s.e. d.e.   

sample 

% pop. % (95% CI) s.e. d.e.   

sample 

% pop. % (95% CI) s.e. d.e. 

Demographic 

characteristics               

Female  25.5 22.9 (14.7-31.9) 0.044 2.19  18.8 21.3 (13.1-30.2) 0.044 2.22  19.4 14.2  (7.6-23.3) 0.040 1.47 

Younger than 35 8.0 9.1  (4.1-13.8) 0.025 1.51  9.4 11.7  (4.0-23.8) 0.051 4.83  23.6 24.8 (14.4-37.3) 0.058 2.60 

Non-western 50.3 43.3 (33.5-55.0) 0.057 2.65  45.8 42.7 (32.4-52.4) 0.050 1.96  38.9 35.9 (22.4-48.6) 0.067 2.83 

Low education 69.0 63.9 (51.4-74.0) 0.057 2.82  77.6 76.1 (67.0-84.5) 0.044 2.04  81.9 85.9 (77.7-92.3) 0.037 1.63 

Homeless 12.5 9.7  (4.4-16.0) 0.030 2.06  8.9 9.6  (3.9-16.8) 0.033 2.41  17.4 15.3  (6.6-26.0) 0.050 2.78 

Work  50.5 42.8 (31.7-55.1) 0.060 2.94  41.7 40.2 (31.0-49.9) 0.048 1.84  52.1 48.9 (35.5-61.9) 0.068 2.66 

Drug use               

Heroin LT 86.5 80.9 (69.7-90.5) 0.053 3.64  84.9 80.9 (70.4-90.6) 0.052 3.36  73.6 68.4 (51.7-83.3) 0.081 4.37 

Heroin LM 70.5 57.4 (45.1-68.7) 0.060 2.94  74.5 72.2 (61.0-81.5) 0.052 2.59  51.4 49.1 (34.2-64.2) 0.076 3.33 

IDU Lifetime 32.5 33.0 (22.3-44.9) 0.055 2.74  33.3 32.8 (24.2-41.8) 0.045 1.76  34.7 35.6 (22.4-49.5) 0.068 2.90 

Near-daily crack  53.5 48.8 (37.3-60.8) 0.059 2.79  59.4 50.1 (41.6-60.6) 0.048 1.77  45.8 42.6 (29.7-55.8) 0.067 2.64 

Long crack career 83.5 79.0 (71.0-87.6) 0.042 2.13  83.9 81.8 (73.7-89.1) 0.039 1.96  75.0 75.7 (64.7-85.5) 0.053 2.20 

Institutional contact               

Arrested last year 50.0 46.3 (34.8-57.3) 0.057 2.61  35.1 31.9 (23.5-43.5) 0.050 2.18  48.2 46.7 (35.4-60.2) 0.061 2.08 

ST last month 60.5 50.2 (38.6-61.4) 0.060 2.88  58.3 53.7 (42.6-64.0) 0.055 2.34  47.9 50.7 (34.9-65.3) 0.077 3.42 

IDT last year 10.5 7.1  (3.1-11.9) 0.018 0.98   20.3 16.3 (10.2-22.3) 0.034 1.56   16.0 11.4  (6.1-18.3) 0.033 1.46 
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2.2.5. Data analysis 

We tested differences between the RDS sample and the other two samples in each city on 

three topics:  

 Demographic characteristics: gender (female), age (younger than 35 years, 10th 

percentile), ethnicity (non-Western, according to the Statistics Netherlands 

classification (Smit et al., 2006), education (low education, completed primary school 

or lower), homelessness (homeless, slept mostly on the street or in a shelter in the 

last 30 days), employment (working, legally paid job or low-threshold work project). 

 Drug use: lifetime and last month heroin use, lifetime intravenous drug use, frequent 

crack use (near-daily crack, 6 or 7 days of crack use per week), crack use career (long 

crack career, 10 or more years since onset, 80th percentile). 

 Institutional contact: arrested in the last year, ST in the last month, inpatient drug 

treatment (IDT) in the last year (short stay detoxification or inpatient rehabilitation 

treatment in the last 12 months). 

All data were analyzed using PASW 17.0. Adjusted population proportions and 95% CIs 

for RDS were calculated with RDSAT 6.0. This software adjusts for participants‟ network 

sizes and recruitment patterns in order to provide asymptotically unbiased population 

estimates (Volz, 2007). Network size estimation was based on successive questions about the 

number of frequent crack users a respondent knew (who also knew him/her) in the city and 

how many they had seen in the last month who could speak Dutch. 

Several researchers have compared data obtained through RDS with data from other 

sampling methods through different statistical approaches, but to date, no method has found 

general acceptance (Johnston, 2008; Ramirez-Valles, Garcia, Campbell, Diaz, & Heckathorn, 

2008). A method commonly used is comparing RDS population estimates with sample 

proportions of other samples using their CIs (Kendall, 2008; Kral, 2010). When CIs of two 

point estimates do not overlap, the difference between them is significant, but stating that 

the difference between two overlapping CIs is not significant would be too conservative 

(Schenker, 2001). An alternative method is to compare RDS sample proportions with sample 

proportions of other samples using traditional χ2 analysis (Rudolph, 2011). This method does 

not account for RDS design effects. We used a method published by Burt et al. (Burt et al., 

2010), which compares RDS population estimates with sample proportions of other samples 

using a χ2 test after adjusting for RDS design effects. The RDS design effect is calculated as 

(SEbootstrap)2/(p(1 – p)n), where SEbootstrap is the RDSAT-generated standard error for 

the population estimate (p) and n is the sample size. The RDS population estimate, 

multiplied by the sample size and divided by the design effect (p ! n/design effect) and the 

actual number of ST and UR participants in each category of interest were entered in the 

adjusted χ2 analysis. Table 2 shows RDS sample proportions and population estimates with 

their 95% CIs for each city, as well as standard errors and design effects needed for the 

adjusted χ2 test. 

Non-significant differences between samples could be due to relatively small sample 

sizes in each city. For this reason, after assessing if differences were consistent across the 

three cities, we conducted a second analysis aggregating the three cities within each 
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sampling method to test differences with a larger sample size. Since RDS design effects could 

only be calculated for each city, traditional χ2 and RDS sample proportions were used in this 

case, thus not correcting for sampling biases. We compared sample characteristics with and 

without duplicate interviews to assess whether the inclusion of the same subjects in various 

samples had a significant effect on the final results. Also, 44.5% had been arrested in the last 

year, 72.1% had attended ST in the last month and 18.4% had attended IDT in the last year.  

2.4. RESULTS  

A total of 1,039 unique participants were recruited, mostly males (81.5%) and in their 40s 

and 50s (mean age 46.0 years, SD 8.6). Fewer than 10% were younger than 35, half of them 

were non-Western (49.5%), approximately 1 in 5 had finished secondary school (20.8%), 

11.6% were homeless and less than half had work (44.3%). Most respondents used heroin 

(89.3% in their lifetime and 72.1% in the last month). One third had ever injected drugs 

(32.8%), more than half used crack nearly daily (52.1%) and 85.5% had been using crack for 

10 or more years.  

2.4.1. Separate Data from the Three Cities  

Table 3 shows the characteristics of the three samples (duplicates included) and adjusted χ2 

test for differences between samples per city. Equilibrium was reached for all variables under 

study.  

Demographic Characteristics. The proportion of women was higher in the RDS sample 

than in the UR sample in Amsterdam and Rotterdam. RDS crack users were more often 

younger than 35 years than those in the ST sample in Rotterdam and The Hague and were 

less often non-Western than those in the UR sample in Amsterdam and The Hague. In 

Amsterdam, the RDS sample showed fewer poorly educated crack users than the UR and ST 

samples and also fewer homeless people than the UR sample. The proportion of working 

crack users was similar in all samples in each city.  

Drug Use: The RDS sample consistently showed less heroin use than the other two 

samples, but higher lifetime intravenous drug use than the UR sample in Amsterdam and 

The Hague. Near-daily use was less frequent in the RDS sample than in the UR sample in 

Amsterdam, and a long crack use career was less frequent in the RDS sample than in the UR 

sample in Amsterdam and the ST sample in all three cities.  

Institutional Contact: Around half of the RDS population in the three cities was estimated 

to have attended ST in the last month, less than in the UR sample in Amsterdam and 

Rotterdam. Crack users in the RDS sample were also less likely to have entered IDT in the 

last year than those in the ST sample in Amsterdam and in the UR sample in Rotterdam and 

The Hague. The proportion of crack users arrested in the last year was similar for all samples 

in each city.  
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Table 3. Comparison RDS population estimates with institutional samples per city 

      p-values 

 Amsterdam  Rotterdam  The Hague  Amsterdam  Rotterdam  The Hague 

  

RDS 

pop. % UR % ST %   

RDS  

pop. % UR %  ST %   

RDS 

pop. % UR % ST %   

RDS vs. 

UR RDS vs. ST   

RDS vs. 

UR 

RDS vs. 

ST   

RDS vs. 

UR 

RDS vs. 

ST 

N 200 79 198   192 78 104   144 76 105                   

Demographic 

characteristics                     

Female  22.9  11.4 15.2  21.3 9.0 16.3  14.2 17.1 22.9  0.046 0.101  0.033 0.417  0.700 0.608 

Younger than 35 9.1 6.3 7.6  11.7 3.8 1.0  24.8 19.7 7.6  0.476 0.623  0.118 0.002  0.505 0.003 

Non-western 43.3 87.2 51.3  42.7 57.7 46.2  35.9 63.2 37.1  <0.001 0.261  0.051 0.672  0.002 0.861 

Low education 63.9 83.5 82.8  76.1 83.3 86.5  85.9 89.5 81.9  0.005 <0.001  0.259 0.065  0.544 0.401 

Homeless 9.7 22.8 7.6  9.6 14.1 5.8  15.3 27.6 9.5  0.013 0.615  0.428 0.283  0.104 0.278 

Work  42.8 50.6 49.5  40.2 43.6 30.8  48.9 35.5 33.3  0.333 0.329  0.664 0.148  0.149 0.069 

Drug use                     

Heroin LT 80.9 94.9 100  80.9 97.4 100  68.4 81.6 100  0.008 <0.001  <0.001 <0.001  0.169 <0.001 

Heroin LM 57.4 86.1 72.7  72.2 87.2 88.5  49.1 72.4 79.0  <0.001 0.018  0.020 0.005  0.010 <0.001 

IDU Lifetime 33.0 15.2 33.8  32.8 34.6 40.4  35.6 17.1 44.8  0.010 0.882  0.821 0.265  0.016 0.301 

Near-daily crack  48.8 74.7 42.4  50.1 61.5 57.7  42.6 53.6 43.8  <0.001 0.365  0.119 0.261  0.116 0.883 

Long crack career 79 93.7 89.4  81.8 85.9 96.2  75.7 81.6 88.6  0.005 0.014  0.449 <0.001  0.397 0.027 

Institutional contact                     

Arrested last year 46.3 60.8 48.0  31.9 45.5 27.9  46.7 56.6 42.9  0.066 0.775  0.081 0.518  0.218 0.660 

ST last month 50.2 68.4 100  53.7 79.6 100  50.7 63.2 100  0.023 <0.001  0.002 <0.001  0.165 <0.001 

IDT last year 7.1 15.2 18.2   16.3 32.1 25.0   11.4 34.2 19.0   0.062 0.005   0.014 0.142   <0.001 0.184 
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2.4.2. Aggregated Data  

We observed that although differences between the RDS and institutional samples varied 

according to the city, the results pointed mostly in the same direction. We therefore 

aggregated the data from the three cities for each sample, including duplicates, and tested for 

differences (table 4).  

 

Table 4. Comparison between aggregated samples of the three cities with and without duplicates 

 Aggregate with duplicates Aggregate unique interviews 

  

RDS  

%  

UR 

% p 

ST 

% p 

RDS  

% 

UR 

% p 

RDS

 %  ST % p 

N 536 233   407   487 184   479 350   

Demographic 

characteristics             

Female  21.5 12.4 .003 17.4 .125 21.4 9.8 <.001 22.3 18.0 .127 

Younger than 35 12.7 9.9 .267 5.9 <.001 12.3 8.2 .126 13.4 5.7 <.001 

Non-western 45.5 69.1 <.001 46.2 .838 45.2 74.5 <.001 45.0 45.3 .933 

Low education 75.6 85.4 .002 83.5 .003 74.3 84.8 .004 73.9 82.6 .003 

Homeless 12.5 21.5 .001 7.6 .015 10.7 19.0 .004 12.3 6.9 .010 

Work  47.8 43.3 .259 40.5 .027 47.8 42.4 .206 47.4 39.1 .018 

Drug use             

Heroin LT 82.5 91.4 .001 100 <.001 81.3 90.8 .003 80.4 100 <.001 

Heroin LM 66.8 82.0 <.001 78.4 <.001 65.1 81.5 <.001 64.7 77.4 <.001 

IDU Lifetime 33.4 22.3 .002 38.3 .117 33.5 19.6 <.001 32.2 37.4 .114 

Near-daily crack  53.5 64.4 .005 46.7 .037 52.4 64.1 .006 52.6 44.0 .014 

Long crack career 81.3 87.1 .049 90.9 <.001 81.1 88 .033 80.4 91.1 <.001 

Institutional contact             

Arrested last year 44.2 54.3 .010 41.5 .476 43.1 54.1 .011 45.1 42.0 .382 

ST last month 56.3 69.5 <.001 100 <.001 54.6 69.0 <.001 51.6 100 <.001 

IDT last year 15.5 27.0 <.001 20.1 .062 13.6 25.0 <.001 14.6 19.7 .052 

 

Demographic Characteristics: Crack users in the RDS sample were more often female 

than in the UR sample, more often younger than 35 years than in the ST sample, less often 

non-Western than in the UR sample and less likely to be poorly educated than in the UR and 

ST samples. RDS recruited fewer homeless crack users than UR, but more than ST. RDS 

crack users were also more likely to be working than those in ST.  

Drug Use: Heroin use was lowest in the RDS sample, while lifetime intravenous drug use 

was lowest in the UR sample. Those in the RDS sample were less likely to be near-daily crack 

users than those in the UR sample but more likely than those in the ST sample. RDS 

recruited fewer individuals with a long crack-using career than the other two samples.  

Institutional Contact: RDS showed differences in all three variables compared to UR, but 

no differences compared to ST, except for ST attendance in the last month. Crack users 

recruited through RDS were less likely to have been arrested in the last year than those in the 

UR sample and to have attended ST in the last month and IDT in the last year. When 

excluding duplicate interviews from the analysis, we found very similar results. In 
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conclusion, the observed differences between RDS and the other two samples are quite 

consistent either with or without aggregated samples or duplicate interviews.  

2.5. DISCUSSION  

Our objective was to assess whether crack users recruited through RDS are different from 

those found in random institutional samples (ST and URs). RDS resulted in a different 

profile of crack users, with differences being mostly consistent across cities. 

In line with our first hypothesis, RDS recruited more crack users in the younger age 

group (<35 years of age) as well as fewer crack users with a long crack-using career (110 

years). However, most RDS respondents belonged to the older age group, and very few 

(9/440) were younger than 23 years (the minimum age in practice for UR and ST). This is in 

accordance with the findings in earlier studies that crack use in the Netherlands is very 

uncommon among young people (Nabben & Korf, 1999; Van der Poel & van de Mheen, 

2006). It might be argued that RDS underestimated young crack users because they are less 

involved in crack user networks. However, it is very unlikely for frequent crack users to 

remain isolated from these networks (Van der Poel & van de Mheen, 2006). Sometimes we 

found young crack users involved in older networks and sometimes also in more exclusive 

networks of young people, but only in small numbers. Our second hypothesis, that 

homelessness would be more prevalent in the UR sample than in the RDS sample, was also 

verified. Our third hypothesis, that heroin use would be less prevalent in the RDS sample 

because a history of heroin use is a prerequisite for ST, was also confirmed. Lifetime and 

last-month heroin use were lower in the RDS sample than in the UR and ST samples. The 

confirmation of our hypotheses suggests that a different subpopulation of crack users was 

found through RDS. 

In addition to younger age, less heroin use and less homelessness, RDS resulted in a 

different user profile with regard to other characteristics. Overall, more demographic 

differences were found between the RDS and UR samples than between RDS and ST. Most 

notably, RDS recruited more female and Western crack users, while ST was quite similar to 

RDS with regard to these characteristics. Low education was more frequent in both 

institutional samples than in the RDS sample, and more working crack users were found in 

the RDS sample than in the ST sample. Regarding institutional contacts (other than ST and 

UR), UR crack users were more likely than those in the RDS and ST samples to have been 

arrested and to have entered inpatient treatment in the last year. 

We did not claim to assess which sampling method was most representative. 

However, institutional samples only include crack users with a predefined set of 

characteristics (e.g. previous heroin use in ST, precarious living conditions in UR), while 

RDS includes a large number of clients of these institutions plus members of the population 

not to be found in them. The findings confirm that different sampling frames and sampling 

methodologies result in different profiles of drug users. Acknowledging these differences is 

important, because noninstitutional sampling strategies, such as targeted or snowball 

sampling, are also often implemented close to these services (Barendregt & Wits, 2009; 

Cruts & Van Laar, 2010), and relying more or less on them as a source of recruits might yield 

different results. In our study, RDS generated more diverse samples of frequent crack users 
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and indicated more completeness, thus suggesting better representativeness than 

institutional samples. However, representativeness could only be tested against a normative 

sample like a general household survey, but, as we already noted, such a sample is very 

difficult to realize with regard to frequent crack users. More empirical evidence of the 

capacity of RDS to obtain unbiased population estimates is recommended. 

This study had several limitations. Since speaking the Dutch language was a requirement for 

participation, an unknown segment of the population of frequent crack users was excluded, 

and this might particularly be the case for undocumented migrants. Also, the minimum age 

for participation was 18 years. Apart from age and gender, our results are based on self-

report data. Although we applied an established methodology that ensured participants were 

informed of the purpose of the study and assured of its confidentiality, there is still the risk 

of underreporting of illegal activities. However, all samples in our study would account for 

such bias. Finally, when testing differences between aggregated samples, we could not 

account for nonrandom sampling biases, and, admittedly, the risk of type 1 error has been 

increased by multiple testing. Nevertheless, adjusting for this by changing the significance 

threshold to p=0.01 in the aggregated samples comparison does not substantially change the 

main final results in relation to our hypotheses. 

Different results might be found if this study is replicated in other countries. For 

many years, the Netherlands has adopted a harm reduction-oriented drug policy. Dutch drug 

services are characterized by a rather pragmatic low-threshold approach, and it is not 

unlikely that crack users in the Netherlands are less reluctant than those from other 

countries to enter and stay in the care system. This broad coverage could make these 

institutions suitable for convenience samples which are closer to representative. However, as 

we have observed, certain categories within the target population remain underrepresented 

in these services when compared to RDS estimates. These differences could be even larger in 

countries where low-threshold care is not available or not so widespread. Further studies 

comparing drug users recruited through RDS with those in institutional settings in other 

countries are encouraged.  
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ABSTRACT 

The aim of this study was to estimate the prevalence of crack dependence in the three largest 

Dutch cities (Amsterdam, Rotterdam, The Hague), stratified by gender and age. Three-

sample capture-recapture, using data (collected between 2009 and 2011) from low threshold 

substitution treatment (n = 1,764), user rooms (n = 546), and a respondent-driven sample (n 

= 549), and applying log-linear modelling (covariates: gender, age, and city), provided a 

prevalence rate of 0.51% (95% CI: 0.46%–0.60%) for the population aged 15–64 years, with 

similar estimates for the three cities. Females (23.0% of total estimate) and younger crack 

users (12.8% aged <35 years) might be underrepresented in drug user treatment services. 

Keywords: capture-recapture, crack dependence, prevalence, gender, respondent-driven 

sampling, mark-recapture, problem drug users  
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3.1. INTRODUCTION 

There has been a growing concern in Europe during the past decades about the use of crack 

cocaine (crack), being associated with a wide range of health and social problems for the 

individual, and with significant public order consequences for society (Connolly, Foran, 

Donovan, Carew, & Long, 2008; EMCDDA, 2007; Hoogenboezem, Ensdorff, & Croes, 2008; 

Ilse, Prinzleve, Zurhold, & Haasen, 2006; Oliveira, 2010; Ouwehand, Kuipers, Wisselink, & 

Van Delden, 2010). Treatment demand data and self-reported use in purposive drug user 

samples indicate that the prevalence of crack use varies widely between European countries 

and cities (Eisenbach-Stangl & Moskalewicz, 2009; EMCDDA, 2011), as well as between 

cities within the same country (Barrio, De la Fuente, Royuela, D 

ıaz, & Rodríguez-Artalejo, 1998; Fischer et al., 2006; Stoever, 2002). In the Netherlands 

(population 16.7 million), cocaine treatment demand doubled during the past decade 

(LADIS, 2006; Ouwehand et al., 2010). In 2010, over 9,400 patients were classified as 

having cocaine use as their primary drug-use related problem (mean age 36.6 years, 17% 

female), including approximately 4,300 crack users (Ouwehand et al., 2010).  

Crack users are predominantly characterized as a population of chronic, problematic, 

and marginalized users (Coumans, 2005; Nabben & Korf, 1999; Ouwehand et al., 2010; Van 

der Poel, Barendregt, & Van de Mheen, 2006), and crack use is very low among recreational 

drug users in the Netherlands. For instance, in a national survey among clubbers, crack use 

lifetime prevalence was 1.2%, and last month prevalence 0.1% (vs. 16.0% and 4.8% 

respectively for cocaine powder; Van der Poel et al., 2010). In the most recent Dutch general 

population survey (15–64 years), cocaine lifetime prevalence was 5.2% and last month 

prevalence 0.5%; the number of last month cocaine users was estimated at 55,000 (95% CI: 

3,7000–78,000; Van Rooij, Schoenmakers, & Van de Mheen, 2011). As is common in general 

population or household surveys, no distinction was made between cocaine powder and 

crack. Moreover, crack users are presumably underrepresented in general population 

surveys, due to their marginalized lifestyle (e.g., homelessness), and it is questionable 

whether reliable estimates can be calculated from such surveys. Consequently, alternative 

estimation methods are required. One alternative is the multiplier technique. If a specified 

proportion (p) of a population (N) has a specified characteristic (n), then the size of the 

population can be estimated using the following equation: N = (n)∗ 1/(p), where the inverse 

of p is the multiplier. For example, the size of the population of crack dependent users could 

be estimated from the total number of crack dependent patients in treatment (n) and the in-

treatment rate (p). This requires both an appropriate patient registration system and a valid 

intreatment rate, for example, derived from a representative field (or community) sample.  

In a recent Dutch study (Cruts & Van Laar, 2010), the multiplier method was applied 

to estimate the total number of „problem drug users‟ in the Netherlands from treatment 

utilization reported in user samples (p) and treatment data (n). The number of „problem 

opiate users‟ was estimated at 17,700 (95% CI: 17,300–18,100), and the number of „problem 

crack users‟ who do not use opiates was estimated at 12,400 (95% CI: 10,300–15,600). 

However, as the authors note, the estimate for problem crack use was only tentative, largely 

because of doubts regarding the representativeness of the field samples of non-opiate users, 

and consequently of the multiplier (intreatment rate). The latter problem can be avoided by 
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applying capture-recapture (C-RC), a second alternative to assess under-ascertainment in 

general population surveys. In the presence of two or more datasets, like registration lists, C-

RC can be used to estimate the size of the non-captured part of the population (e.g., persons 

not in treatment) and then of the total population, being the sum of all captured and non-

captured persons. In many countries, C-RC has been applied to estimate the national, 

regional, or local number of problem drug users (Comiskey, 2001; Hickman et al., 2006, 

2009; Stimson, Hickman, Quirk, Frischer, & Taylor, 1997; Vaissade & Legleye, 2009). 

Sometimes crack users are included in the estimated number of problem drug users, a target 

population that is often estimated through C-RC in Europe. For example, it was used to 

estimate the prevalence of problem opiate and cocaine users in three French cities, resulting 

in prevalence rates between 0.61% and 0.67% (Vaissade & Legleye, 2009). 

Separate estimations for crack users are rare. Probably the only exception refers to 

the city of London, UK (Hope, Hickman, & Tilling, 2005), where C-RC with data from 

healthcare services, arrest referrals, and a community survey on injecting drug users was 

used to estimate the number of crack users, resulting in a prevalence rate of 1.5% (95% CI: 

1.0%–3.2%) for the population aged 15–44 years. Assessing the extent of crack dependence 

is a considerable challenge as the information available is scarce. The aim of this study is to 

estimate the size of the population of crack dependent users, stratified by gender and age, in 

the three largest Dutch cities, namely Amsterdam, Rotterdam, and The Hague (1.9 million 

residents in total, representing 11.3% of the national population), by applying C-RC to data 

from institutional samples and respondent-driven field samples.  

3.2. METHODS  

C-RC can be applied to two or more data sources, the latter also being known as multiple 

capture. In the present study, we use three data sources for each city. In short, C-RC works 

as follows. The observed data from the three samples are ordered into a 2 × 2 × 2 

contingency table, in which the empty cell (i.e., the number of subjects not present in any of 

the three data sources) represents the unobserved population. With the C-RC method, the 

number of persons in the empty cell can be estimated. The inclusion of more than two 

samples allows for correction of potential dependencies between the samples by 

incorporating interaction terms in a log-linear model (Buster, 2001; Fienberg, 1972; Frischer 

et al., 1991). The log-linear model describes the probability to be in any particular cell of the 

contingency table in terms of main and interaction effects. It can be further extended by the 

inclusion of covariates, i.e., variables that to some extent explain the dependencies between 

the lists. Since different models can result in different population size estimates, it is 

important to select the best fitting model. The Bayesian Information Criterion (BIC) was 

used as selection criterion since it yields relatively simple models, thus diminishing the risk 

of instable estimates (Buster, 2001; Hook & Regal, 1995). The present study includes three 

samples of crack dependent users: a respondent-driven sample (RDS), low threshold 

substitution treatment centers, and consumption or user rooms.  

RDS is a chain-referral method used for recruiting so-called „hidden populations,‟ 

modified in order to minimize selectivity bias in referrals to new respondents (Heckathorn, 

1997, 2002; Johnston, 2008; Salganik, 2004). Details of data collection for this study have 
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been documented in a previous article (Oteo Perez, Korf, & Benschop, 2012). In brief, a small 

initial group of members of the target population identified through ethnographic fieldwork 

(seeds) were invited to participate in a survey. After having had their unique identifiers 

collected and answering a questionnaire, each respondent was asked to recruit a maximum 

of two other crack dependent users from their social network. Participants received an 

incentive for their participation in the survey and for each eligible person they had recruited. 

This process was repeated during the established six-month study period for each city. As a 

proxy for crack dependence, a frequency of use of at least two days per week in the last 

month was required for inclusion in the survey. 

Substitution treatment (substitution) refers to low threshold outpatient facilities for 

opiate substitution treatment (mainly methadone and sometimes also heroin). In these 

programs drug use is tolerated, and crack use is very common among clients (Smit, Van 

Laar, & Wiessing, 2006). Other forms of (specialized) treatment for crack addiction were not 

chosen, because the number of patients is much smaller, and many are not current users. 

Subjects were included in the study if they were listed in the registration systems of these 

institutions with crack use as primary or secondary problem and had attended the service 

during the six-month study period. 

User rooms are facilities where frequent drug users can administer their drugs under 

staff supervision, with the aim of reducing drug use-related street nuisance and health 

problems. Most visitors of user rooms are dependent crack users. A list of frequent crack 

users from every facility in each city was generated, with the exception of one user room for 

foreign undocumented drug users (in Amsterdam), for reasons explained below. 

In sum, the criteria used as proxy for crack dependence were two or more days per 

week crack use in RDS, crack use as primary or secondary problem in substitution, and 

frequent crack use in user rooms. All subjects were at least 18 years of age. This study was 

part of the project „Prevalence, treatment needs and new pharmacotherapeutic treatment 

options for crack dependent people in the Netherlands.‟ The full study design was approved 

by the ethical committee of the Faculty of Medicine of the University of Amsterdam. 

The precision of C-RC estimates depends on the extent to which certain conditions 

are met (Buster, 2001; Chao, Lee, & Jeng, 1992; IWGDMF, 1995). We enumerate these 

assumptions, as well as our measures to comply with them or to minimize their violation.  

1. Perfect matching: all true matches and only true matches must be identified. 

Standardized rules were followed to create unique identifiers, containing first four letters of 

last name, date of birth, and gender. Respondents in the RDS sample were asked to provide 

the data required for the unique identifier, verified by their ID or any other official 

document.  

2. Homogeneity: individuals have the same inclusion probabilities (for all samples). 

Violation of this assumption is tackled by including covariates and their interaction terms 

with the sources in the log-linear model, since these allow for individual differences in the 

inclusion probabilities (Tilling & Sterne, 1999). For example, if males have a different 

probability of being in a sample than females, then the covariate gender would capture this 

effect. In addition, foreign undocumented drug users have no access to low threshold 
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methadone treatment. Including this subgroup would violate the homogeneity assumption, 

and thus produce overestimation. For this reason, as mentioned before, the only user room 

for this segment of the crack using population was excluded from the study.  

3. Closed population: no addition or subtraction of cases during the observed period. This 

assumption can be violated by individuals starting or stopping their use, leaving the city, 

incarceration, hospitalization, or death. We minimized the violation of this assumption by 

establishing a six-month period for inclusion (March 2009–August 2009 for Amsterdam, 

December 2009–May 2010 for The Hague, and August 2010–January 2011 for Rotterdam, 

adding up to an overall study period of almost two years). In addition to the exclusion of 

foreign undocumented crack users for violation of the homogeneity assumption, this group 

was also excluded because it constitutes a floating population and its members are 

encouraged to leave the country in a short time.  

4. Independence of samples: the probability of appearing in one sample should be 

statistically independent from appearing in another. By using a three-source approach, the 

interaction effects between each combination of two samples can be adjusted, assuming that 

there is no three-source interaction (Bishop, Fienberg, & Holland, 1975).  

3.2.1. Data analysis  

We used log-linear modelling to estimate the number of current crack users by city 

(„Amsterdam,‟ „Rotterdam,‟ and „The Hague‟); age group („younger than 35 years‟ and „35 

years and older‟); and gender („male‟ and „female‟). This way we were able to test if the effects 

for age and gender are the same for the three cities, making it possible to reduce the number 

of parameters, and also reducing the fluctuation due to smaller samples per city. The best 

model was selected according to the BIC, and this model provided the estimate of the 

number of people who did not appear in any of the samples. The parametric bootstrap was 

used to generate 95% confidence intervals.  

3.4. RESULTS  

Table 1 shows the number of subjects matched in each data source by city, gender, and age. A 

total of 2,417 unique individuals were included in at least one of the samples: 1,026 (42.4%) 

in Amsterdam, 982 (40.6%) in Rotterdam, and 409 (16.9%) in The Hague. In total, 342 

subjects (14.1%) appeared in two data sources and 50 (2.1%) in all three data sources. 

Overall, 20.6% were female, ranging from 22.3% in substitution to 12.6% in user rooms. The 

percentage of those aged younger than 35 years was 9.4%, and ranged from 7.7% in user 

rooms to 12.6% in RDS. The following model was selected: [US][URG][UC] 

[SC][SA][GA][AC], where U is user rooms, S is substitution, R is RDS, G is gender, C is city, 

and A is age group. The best fitting model included positive interactions between user rooms 

and substitution and between user rooms and RDS, in the latter case especially for females 

(OR 5.46 vs. 2.22 for males). Crack users aged 35 years and older were likely to attend 

substitution, to be male, and to live in Amsterdam or Rotterdam. The model also showed 
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Table 1. Number of crack dependent users on data sources by covariate. 

        City   

 

Present in data source 

Amsterdam Rotterdam The Hague Total 

 
Gender 

Total  

Gender 

Total 

Gender 

Total 

  

 
Male Female Male Female Male Female 

 

 
Age group Age group Age group 

 
  S U R <35 ≥35 <35 ≥35 <35 ≥35 <35 ≥35 <35 ≥35 <35 ≥35   

 
Yes Yes Yes 1 11 1 2 15 2 15 0 8 25 0 7 3 0 10 50 

   
No 3 71 2 10 86 2 72 1 10 85 1 10 0 2 13 184 

  
No Yes 1 50 2 11 64 0 35 0 7 42 1 5 1 1 8 114 

   
No 22 468 14 118 622 40 408 12 144 604 13 131 13 33 190 1416 

 
No Yes Yes 1 10 0 1 12 0 13 0 0 13 2 13 1 3 19 44 

   
No 9 91 2 9 111 11 83 0 4 98 8 41 4 6 59 268 

  
No Yes 7 73 3 33 116 14 82 2 17 115 23 69 4 14 110 341 

   
No - - - - - - - - - - - - - - - - 

Total 1764 546 549 44 774 24 184 1026 69 708 15 190 982 48 276 26 59 409 2417 

                    Female 22.4% 12.6% 20.8% 
 

              

20.6% 

< 35 years 7.7% 9.9% 12.6% 
               

9.4% 

Amsterdam 44.6% 41.0% 37.7% 
               

42.4% 

Rotterdam 42.9% 40.5% 35.5% 
               

40.6% 

The Hague 12.5% 16.5% 14.0%                               16.9% 

S=Substitution treatment, U= User rooms, R=Respondent-driven sample (RDS). 
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interactions between city and user room, and city and substitution, with crack users from 

The Hague having a lower probability of appearing in these samples.  

Estimates of the total population by city, gender, and age are given in Table 2. The 

number of unobserved crack dependent users was estimated at 4,242 in the three cities 

altogether, providing an overall estimate of 6,659 (95% CI: 5,8917,761), from which 2,524 

(95% CI: 2,185–2,977) were estimated to be in Amsterdam, 2,362 (95% CI: 2,032–2,766) in 

Rotterdam, and 1,773 (95% CI: 1,463–2,172) in The Hague. The prevalence of crack 

dependence for the population aged 15–64 years is therefore estimated at 0.46% (95% CI: 

0.40–0.54) for Amsterdam in2009, 0.58% (95% CI: 0.50–0.68) for Rotterdam in 2010, and 

0.53% (95% CI:0.44–0.65) for The Hague in 2010. The estimated percentage of females was 

23.0%, with no significant difference across the three cities. The estimated percentage of 

those younger than 35 was 12.8%, with more crack users in this group in The Hague (21.8%) 

than in Amsterdam (8.4%) and Rotterdam (10.8%).  

Table 2. C-RC estimates of the crack dependent population and prevalence 

by city, gender, and age. 

 

 

3.5. DISCUSSION  

We used three-source C-RC to estimate the number of crack dependent users in the three 

largest Dutch cities (Amsterdam, Rotterdam, and The Hague). The same types of data 

sources were used for each city: an RDS survey and two institutional data sources (user 

rooms and low threshold opiate substitution treatment). RDS was applied to reduce 

potential sampling biases in the user survey (Heckathorn, 2002). User rooms and opiate 

substitution treatment were chosen because, unlike in other commonly used sources (e.g., 

police, prison, or emergency room data), crack use is consistently registered. According to 

Smit et al. (2006), between 70% and 90% of opiate users in the Netherlands are also crack 

  Observed  
Estimate (95% 

CI) 

% of  population  

15-64 (95% CI) 

% of 

total 

estimate 

Cities 
    

Amsterdam 1,026 
2,524 (2185-

2977) 
0.46 (0.40-0.54) 37.9 

Rotterdam 982 
2,362 (2032-

2766) 
0.58 (0.50-0.68) 35.5 

The Hague 409 1,773 (1463-2172) 0.53 (0.44-0.65) 26.6 

Gender 
    

Male 1,919 
5,128 (4,530-

5,970) 
0.79 (0.70-0.92) 

77.0 

Female 498 
1,531 (1,286-

1,839) 
0.24 (0.20-0.28) 23.0 

Age 
    

<35 226 825 (673-1,069) 0.15 (0.12-0.19) 12.8 

≥35 2,191 
5,804 (5,144-

6,703) 
0.78 (0.69-0.90) 87.2 

Total 2,417 
6,659 (5,891-

7,761) 
0.51 (0.46-0.60) 100  
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users, which makes substitution treatment lists very adequate for the purpose of this study. 

In the case of user rooms, almost the totality of their visitors use crack. Other sources like 

specialized treatment for crack addiction are less numerous (because, contrary to opiates, 

there is no medical substitute for crack) and often patients are not current users. Although 

obtaining a normative sample of the population is not possible in this case because there is 

no population frame from which it can be drawn, the three types of samples chosen were the 

best available for our purpose. 

The accuracy of C-RC, like all indirect estimates, depends on the extent to which the 

underlying assumptions are met. In the method section, four assumptions were defined: (1) 

the assumption of perfect matching was not problematic since substitution institutions and 

user rooms register their clients in similar ways, and respondents in RDS were asked for 

their ID. Individual identification and matches were carefully checked to avoid mistakes; (2) 

the homogeneity assumption can be violated because drug users represent a heterogeneous 

population and may not have the same probability of being captured. Part of this variability 

was controlled for by the inclusion of covariates (city, age group, and gender) in the analysis 

and the exclusion of undocumented foreign crack users; (3) the closed population 

assumption was addressed by establishing a restricted time window of six months for each 

city. Undocumented foreign crack users were also excluded because they only stay for a short 

period in the city. Consequently, our estimates only refer to the population of crack 

dependent users with stable residence (including homeless) in these cities; and (4) to 

address the last assumption (independence of samples), all data was aggregated for log-

linear analysis. 

The selected model indicated interactions between the user room and opiate 

substitution samples. This might be explained by the fact that both are low threshold 

facilities that collaborate with each other, and user rooms can refer clients to an opiate 

substitution program, and vice versa. However, this does not explain why RDS and user 

room samples also showed dependency. Our model took these interactions into account, 

resulting in a crack dependence estimate of 6,659 (95% CI: 5,891–7,761) for the three cities: 

2,524 (95% CI: 2,185–2,977) in Amsterdam, 2,362 (95% CI: 2,032–2,766) in Rotterdam, and 

1,773 (95% CI: 1,463–2,172) in The Hague, providing prevalence rate of 0.51% (95% CI 0.46–

0.60) for the population aged 15–64 years. This rate was lowest for Amsterdam (0.46%; 95% 

CI: 0.40–0.54) and highest for Rotterdam (0.58%; 95% CI: 0.50–0.68), although all three 

prevalence rates had overlapping confidence intervals.  

Our estimates are much lower than in London, where Hope et al. (2005) estimated 

the prevalence of crack users aged 15–44 years at 1.5% (95% CI: 1.0%–3.2%). How could this 

difference with Dutch cities be explained? Firstly, RDS in our study might have generated 

more representative user samples than the convenience sample in London, but this cannot 

explain an overestimation on their side, since a more representative sample could include 

even more subjects who are not observed in institutional settings and therefore raise the 

estimations. Secondly, the British researchers applied a wider definition of their target 

population (crack use vs. crack dependence in our study) and a wider time window (one year 

vs. six months). Thirdly, the age range was much narrower in the London study than in ours, 

and more than half were younger than 30, while in our study most crack users (60.8%) were 

older than 44 and the estimated percentage of those younger than 35 was 12.8%. This age 
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difference is in line with other studies, indicating that crack use might be a problem of more 

concern in London and is also more prevalent among the younger generation than in Dutch 

cities (Eisenbach-Stangl & Moskalewicz, 2009; Van der Poel & Van de Mheen, 2006).  

The crack dependent population in these Dutch cities is mainly middle-aged and 

male, with females representing less than one-fourth (23.0%). This distribution is similar to 

those of the London study (22.4%) and our substitution sample (22.4%), but higher than for 

patients with cocaine as their primary problem in the national registration system (17%; 

Ouwehand et al., 2010) and for those in our user rooms sample (12.6%). Also, crack users 

younger than 35 years were underrepresented in the drug services samples (7.7% in 

substitution and 9.9% in user rooms vs. 12.8% estimated). This suggests that drug user 

treatment services might be having less success in reaching female and younger crack users. 

It also indicates that estimates based on institutional data alone will be less valid for female 

and younger crack users. Therefore, it appears adequate to include a non-institutional 

sample (like RDS in this case) in C-RC estimations in order to obtain more reliable estimates 

of the target population.  
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ABSTRACT  

To assess key characteristics of the retail crack market and the role of users as buyers and 

sellers, data from a survey inside and outside institutional setting among 1,039 crack users in 

the three largest Dutch cities were analyzed to explore their role in the crack market as 

buyers and sellers. Of the total number of users, 42.3% bought crack in public places, 39.6% 

through home delivery, and 13.9% at dealer‟s addresses. Near one-third reported 

participating in selling drugs, defining themselves as „go-betweens‟ (21.4%) or „dealers‟ 

(9.2%). User-sellers and nonselling users did not differ with regard to gender and ethnicity. 

Cluster analysis resulted in three distinct types of user-sellers (freelancers, assistants, and 

amateurs), each characterized by time spent selling drugs, type of drugs sold, and earnings. 

Amateurs seem quite similar to what scholars have labeled „social dealers‟ in recreational 

drugs markets. This study suggests the need for a more differentiated law enforcement policy 

toward drug-selling users.  

Keywords:  crack, heroin, retail drug market, quantity, drug dealing, typology  
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4.1. INTRODUCTION  

Since the 1990s, many European countries, including The Netherlands, are increasingly 

concerned about the emergence of crack cocaine, particularly in urban areas, where it has 

become a drug of choice, often together with opiates, for many marginalized and problematic 

hard drug users (Connolly, Foran, Donovan, Carew, & Long, 2008; EMCDDA, 2007; Hope, 

Hickman, & Tilling, 2005; Oliveira, 2010; Stoever, 2002). Throughout the 1980s in The 

Netherlands, cocaine powder (cocaine hydrochloride) increasingly found its way into the 

world of heroin users, who either injected the drug or smoked it in a pipe („free basing‟; Korf, 

1995). Different from the United States, where crack already was being sold in a ready-to-use 

form (Agar, 2003), in The Netherlands, users themselves cooked cocaine powder with baking 

soda or ammonia to its base form, thereby making it suitable for smoking (Grund, 1993). 

From the early 1990s onward, precooked crack superseded powder at the retail market 

targeting at chronic and marginalized users (Blanken, Barendregt, & Zuidmulder, 1999) but 

not in segments of the cocaine market for socially integrated, recreational users (Nabben & 

Korf, 1999). National treatment figures indicate a steadily growing number of crack users 

until the mid-2000s, followed by some years of stabilization, and more recently a downward 

trend. Between 1994 and 2004, the number of clients in out-patient drug treatment with 

crack as primary or secondary drug problem more than doubled, from approximately 5,000 

to 12,000 (Landelijk Alcohol en Drugs Informatie Systeem [LADIS], 2006; Mol, Van 

Vlaanderen, & De Vos, 2002). In 2010, this number had dropped to approximately 9,000 

(Van Laar et al., 2012). Only recently, prevalence rates of crack use have become available for 

The Netherlands (total population: 16.7 million), resulting in a national estimate of 12,400 

problematic crack users who do not use opiates (Cruts & Van Laar, 2010). For the three 

largest Dutch cities (Amsterdam, Rotterdam, and The Hague, total population 1.9 million), 

the number of frequent crack users, including those who also use opiates, was estimated at 

around 6,600 (Pérez, Cruyff, Benschop, & Korf, 2013).  

In this study, our focus is on the supply side of the crack market at the retail level. 

With regard to illegal retail drug markets, Curtis and Wendel (2000) distinguished three 

types: street level, indoor, and delivery sales. Although this typology can be assumed to be 

generally applicable, the relative presence and nature of the three types are likely to differ 

according to the type of drug and context, for example, time period and policy. While Curtis 

and Wendel‟s typology was largely based on research among sellers at the retail heroin 

market in the United States (New York City) in the late 1990s, this study focuses on the retail 

crack market, crack users as buyers and sellers in particular, in Europe (three Dutch cities) 

during 2009-2011. In addition, there are differences in drug policies, for example, a much 

stronger orientation toward harm reduction in Europe, The Netherlands in particular, than 

in the United States (Hedrich, Pirona, & Wiessing, 2008; Inciardi & Harrison, 2000).  

The rise of crack in Europe took place when so-called open drug scenes, with publicly 

visible drug use and drug dealing in streets and parks, had become a major source of concern 

in metropolitan areas, such as Barcelona, Frankfurt, Hamburg, Vienna, and Zurich (Bless, 

Korf, & Freeman, 1995). In Amsterdam, Rotterdam, and The Hague, the inner-city areas 

near railway stations in particular had become major meeting points for marginalized drug 

users and their suppliers. This triggered a reorientation in drug policy. Authorities began to 
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intensify repressive measures and initiated new ones, including CCTV, local curfews (Kaal & 

Korf, 2003), and the closing down of apartments in which people were dealing drugs 

(Blanken et al., 1999). In addition, social and harm reduction projects were initiated or got 

more capacity, for example, shelters for drug-addicted homeless, and user rooms (Bröer & 

Noyon, 1999). More recently, drug use is also tolerated in many social housing projects and 

specialized residences for drug addicts. These developments have strongly contributed to the 

dispersion, if not disappearance, of open drug scenes in The Netherlands. Today, publicly 

visible drug dealing has become very uncommon.  

Another major change (technologically, rather than policy induced) that redefined 

the rules of drug dealing has been the emergence of mobile phones. Drug dealers were 

among the first to take advantage of this new „working tool‟ (Barendregt, 2006; May & 

Hough, 2004), allowing them to be called at any place, to make their appointments with 

customers, and to deliver drugs at their homes or wherever else they choose, thus making 

drug transactions more flexible and less visible, thereby reducing risks of arrest, for both 

dealers and buyers. This change also brought new opportunities for less organized, less 

hierarchical forms of entrepreneurship (Barendregt & Van de Mheen, 2009; Curtis, Wendel, 

& Spunt, 2002; May & Hough, 2004).  

At the retail level, it is sometimes difficult to draw a clear line between seller and 

consumer (Johnson, 2003; Johnson, Golub, & Fagan, 1995). Transactions can be performed 

by crack users themselves, who might carry drugs for someone else, buy some extra 

quantities to sell them, or recruit other customers for a dealer in exchange for drugs, money, 

or both. Crack users who are well connected with dealers might collect money from a group 

of users to buy larger quantities. Such „bulk-buying‟ results in price reduction for the group, 

as well as in a larger share for the well-connected user, understood as an incentive for 

his/her effort and risk taking, as has been observed with ecstasy users (Sales & Murphy, 

2007) and injection drug users (Kerr et al., 2008). These transactions show strong 

similarities with what has been defined as „social supply,‟ that is, user-sellers at the very end 

of the drug distribution chain providing drugs for friends and acquaintances, usually as a 

way to cover expenses for their own use, often not defining themselves as „real dealers‟ 

(Potter, 2009). However, so far this phenomenon has only been researched for cannabis 

(Coomber & Turnbull, 2007; Werse, 2008) and „party drugs‟ (Jacinto, Duterte, Sales, & 

Murphy, 2008; Parker, 2000; Sales & Murphy, 2007), and it is uncertain whether this 

concept can also be applied to the crack market, also because the need for money among 

crack users is usually much more stringent, and achieving stable, longstanding relationships 

is more complicated (Sterk & Elifson, 1992).  

The overall purpose of this study is to elaborate on the nature and key characteristics 

of the retail crack market from the perspective of users. More specifically, the first objective 

is to describe the buying behavior of crack users, to assess the relative presence of three types 

of suppliers where users buy crack (public place, delivery, and indoor), and to characterize 

these types with respect to the user profile and user buying behavior. Since buying crack on 

the street entails more risks of attracting attention of law enforcement, we hypothesize that 

crack users who buy drugs in public places will do so more often during daytime, profiteering 

from the anonymity that day activity provides (Jacobs & Miller, 1998). And because with 

drug transactions in public places it is presumably more difficult to negotiate, we also 
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hypothesize that crack users who buy their drugs on the streets will be less likely to get 

discounts. The second objective is to explore to which extent crack users are involved as 

sellers, and whether and how user-sellers can be differentiated from nonselling users. We 

hypothesize that crack users who are involved in selling drugs are more likely to purchase 

larger quantities of crack, receive higher rates of discounts and, to assure a steady supply, 

will have more suppliers than nonselling crack users. The third objective is to assess whether 

and how users who define themselves as „dealers‟ differ from users who define themselves as 

„go-betweens.‟ The fourth and final objective is to explore whether the self-defined roles of 

„dealers‟ and „go-betweens‟ can be statistically objectified and/or whether further 

differentiation of user-sellers exists by classifying user-sellers according to their degree of 

involvement in the drug trade into different types that emerge from cluster analysis, and 

characterize these types in terms of demographic profiles and buying and selling behavior.  

4.2. METHODS  

Between March 2009 and January 2011, we conducted a survey among crack users in the 

cities of Amsterdam, Rotterdam, and The Hague. The study was approved by the ethical 

committee of the Faculty of Medicine at the University of Amsterdam. Inclusion criteria were 

smoking crack at least 2 days per week in the last month, being at least 18 years of age, and 

residing in the city areas. In each city, we interviewed random samples of crack users from 

two institutional settings (user rooms and low-threshold opiate substitution facilities), and a 

sample obtained through respondent-driven sampling (Heckathorn, 1997, 2002). Together 

these three groups constitute a large and diverse sample of crack users both inside and 

outside institutions. Details of data collection for this study have been documented in a 

previous article (Oteo Pérez, Korf, & Benschop, 2012). Data from the three cities and samples 

were aggregated and duplicate cases (i.e., respondents present in more than one sample 

within a city) were eliminated, resulting in a total sample of 1,039 unique crack users. 

Participants signed an informed consent form before being interviewed and received €10 

after completing a face-to-face structured questionnaire, which lasted 30 to 45 min and 

covered a whole array of issues regarding crack use. Our focus in this article is on those 

questions related to the crack market.  

First, to investigate the nature of buying crack, we asked the respondents for the 

prices they paid for different units and whether they got discount when buying several units. 

To estimate price per quantity, we used a high-definition real-size picture of four different 

quantities of crack (from A = 12 mg to D = 100 mg). We asked participants which quantity 

(from less than A to more than D) they usually put in their crack pipe. Subsequently, we 

asked how many pipes they could usually get from the units that they mostly bought. The 

product of the number of pipes per unit and the quantity per pipe is an approximation of the 

quantity per unit. Getting a discount on grams is used as an indicator of buying larger 

quantities, that is, several grams. Second, from the buyers‟ perspective, we assessed profiles 

of three types of suppliers, largely in line with the typology developed by Curtis and Wendel 

(2000): public place (street or park, even if the meeting was arranged by telephone), delivery 

(the user and supplier make an appointment and the supplier brings drugs to user‟s address 

or another private location). and indoor (the user goes to the supplier who sells drugs at his 
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or her own address, in a shelter, café, or user room). Third, we compared crack users who 

were involved in retail drug selling in the last 30 days with nonselling users. And fourth, 

within the group of user-sellers, we compared subgroups, according to (a) their self-reported 

role as either „dealers‟ (have sold drugs) or „go-betweens‟ (have helped a dealer in selling 

drugs, or brought in customers in exchange for drugs, money, or both), and (b) three types of 

user-sellers resulting from cluster analysis.  

To avoid inconsistencies in terminology, in the next sections, we will only use the 

terms dealer and go-between in the context of self-defined roles. For both activities, as well 

as for all other involvement in providing or helping to provide other people with drugs, we 

will use the generic terms selling and seller. Persons from whom respondents acquired drugs 

will be referred to as suppliers.  

4.2.1. Analysis  

Three sets of variables were used to compare groups. Demographic characteristics included 

age, gender (female vs. male), and ethnicity (non-Western vs. Western; cf. Benschop, 

Harrison, Korf, & Erickson, 2006). Buying behavior included type of supplier (public place, 

delivery, indoor); number of crack suppliers in the past month (1-2, 3-4, 5+); buying crack 

(alone vs. with others); time of day respondent buys crack (daytime, night, any time); 

availability, that is, time taken to buy crack from the moment respondent decides to buy (up 

to 15 min, 16-30 min, 30+ min); buying other drugs together with crack from the supplier 

(yes vs. no); total crack purchase (€) in the past 7 days; buying several grams, that is, getting 

discount on grams (described earlier; yes vs. no); and maximum discount obtained (%). 

Selling behavior (sellers only) included self-reported role as a seller („dealer,‟ „go-between‟); 

being paid (by a supplier) with crack in the last month (yes vs. no); selling crack (yes vs. no); 

selling opiates (yes vs. no); selling stimulants (yes vs. no); earnings (€) with selling drugs 

past week; and number of days selling drugs past month.  

Statistical analyses were carried out using SPSS, version 20.0. In the case of between-group 

comparisons, categorical data were analyzed using Pearson‟s χ2 and continuous data using 

ANOVA with Levene‟s or Welch‟s F test. The two-tailed significance level was set to .05. To 

assess a typology of crack-using sellers, selling behavior variables from sellers (except 

selfreported role as a „dealer‟ or „go-between‟) were entered into a two-step cluster analysis. 

The two-step method allows the creation of cluster models based on both continuous and 

categorical variables. Since variables were measured on different scales, they were 

standardized to z scores prior to the cluster analyses. Because final two-step cluster solutions 

are very sensitive to order effects, we repeated the analysis several times with randomly 

ordered and reordered cases. These consecutive analyses consistently returned the same 

results, indicating a robust cluster solution. The two-step algorithm was applied to 

automatically determine the number of clusters using the Bayesian Information Criterion 

(BIC).  
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4.4. RESULTS 

Respondents were aged 46.0 years on average (SD = 8.6), with less than one fifth (18.5%) 

female and half non-Western (49.5%).  

4.4.1. Purchasing Crack: Quantity, Price, and Discount  

The average expenditure on crack during the past week was €135 (median €70). The units 

that crack users bought can be classified into three categories: small balls (around €10; 

estimated average weight 92 mg), big balls (around €20; 208 mg), and grams (around €40). 

About two thirds (68.1%) of respondents reported obtaining some kind of discount when 

buying several units. The range of discounts was large (3%-58% discount, average 14.2%), 

but the most common arrangements reported (six €10 balls for €50, three €10 balls for €25, 

three €20 balls for €50, and getting one extra €10 ball when buying one €50 gram) a 

discount of 16.7%, while the most common discount while buying several grams (five €40 

grams for €150) represented a discount of 25.0%.  

4.4.2. Purchasing Crack: Buyers and Suppliers  

When asked where they commonly buy crack (Table 1), 42.3% reported public places (street, 

park), 39.6% got it delivered, and 18.0% acquired crack from indoor suppliers (13.9% 

supplier‟s home, 4.1% suppliers in shelter, user room, etc.). The number of suppliers from 

whom respondents bought crack in the last 30 days varied from 1 to 60, but the vast majority 

(79.6%) had 4 or less crack suppliers, and the average was 3.5 (SD = 4.0). Two out of three 

respondents were solo buyers, that is, they exclusively or mostly bought crack on their own 

(67.3%). The remaining respondents bought crack with one or more other users (29.7%), or 

alternately bought it alone and with others (3.0%). More than half of the sample bought 

crack in daytime (13.5% morning; 43.7% afternoon), one in five at night (20.6%, including 

0.8% after midnight), and close to one quarter any time of the day (22.2%). Regarding 

availability, the time it usually took respondents to buy crack from the moment they decide 

to buy crack averaged at 27.0 min (SD = 24.2). For more than one third, crack was available 

within 15 min (36.9%), for almost half it took 16-30 min (45.3%), and for the remaining 

17.7% more than half an hour. Almost half of the respondents only bought crack from their 

(main) supplier (47.5%). If they also bought other drugs from that supplier, in far most cases 

it was heroin (96.7%; 50.8% of the total sample), but rarely other illicit substances (of all 

respondents, 4.4% powder cocaine; 0.2% cannabis; 0.1% amphetamines; 0.1% ecstasy) or 

prescription drugs (0.8% methadone; 0.7% „downers,‟ such as sleeping pills, barbiturates, or 

tranquillizers).  

Respondents buying crack in public places were slightly older (46.3 years) than those buying 

indoor (44.5 years); less likely to be female (12.8%) than crack users with delivery (23.6%) or 

indoor suppliers (20.9%); and more likely to be non-Western (64.5%) than respondents with 

delivery (36.0%) or indoor suppliers (44.4%). Moreover, buyers in public places had more 

often more than five crack suppliers (24.8% vs. 17.2% delivery and 17.1% indoor), and more 

often bought crack in daytime (62.2% vs. 54.5% delivery and 51.3% indoor). Furthermore, 

they reported lower expenditures on crack in the last week (average €108 vs. €151 delivery, 

and €160 indoor), and were less likely to buy several grams (24.6% vs. 30.4% delivery, and 
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34.2% indoor). Respondents with delivery least often bought crack alone (58.6% vs. 73.3% 

public place, and 72.2% indoor). Finally, respondents with indoor supply were most likely to 

buy their crack within 15 min (52.4 % vs. 28.7% delivery, and 37.8% public place).  

Table 1. Demographic and market characteristics based on purchase location 

 

 

Total Public 

place 

Delivery Indoor 

dealer 

Chi2/F p 

 n = 1039 n = 439 n = 411 n = 187   

Demographic characteristics       

Av. age (SD) 46.0 (8.6) 46.3 (8.7) 46.3 (8.2) 44.5 (9.3) 3.343 .036 

Female 18.5% 12.8% 23.6% 20.9% 17.376 <.001 

Non-Western ethnicity 49.5% 64.5% 36.0% 44.4% 71.203 <.001 

Buying behaviour       

Number of suppliers last month 

1 or 2 

3 or 4 

More than 4  

 

49.2% 

30.4% 

20.3% 

 

43.8% 

31.4% 

24.8% 

 

52.3% 

30.5% 

17.2% 

 

54.5% 

28.3% 

17.1% 

 

12.010 

 

.017 

Buy crack mostly alone 67.3% 73.3% 58.6% 72.2% 23.350 <.001 

Time of day to buy 

Morning/afternoon 

Night/after midnight 

Any time of day/night  

 

57.2% 

20.6% 

22.2% 

 

62.2% 

15.3% 

22.6% 

 

54.5% 

24.3% 

21.2% 

 

51.3% 

25.1% 

23.5% 

 

14.623 

 

.006 

Availability 

Up to 15 minutes 

16 - 30 minutes 

Longer 

 

36.9% 

45.3% 

17.7% 

 

37.8% 

45.8% 

16.5% 

 

28.7% 

52.3% 

19.0% 

 

52.4% 

29.4% 

18.2% 

 

35.418 

 

<.001 

Buying other drugs with crack 52.5% 49.2% 56.7% 51.3% 4.909  .086 

Av. crack purchase last week (SD) €135 (209) €108 (143) €151 (248) €160 (239) 7.075 <.001 

Buying several grams 28.7% 24.6% 30.4% 34.2% 6.990 .030 

Av. maximum discount (%) (SD) 14.2 (12.3) 13.9 (12.8)  14.3 (11.9) 14.6 (11.9) .762 .052 

 

4.4.3. Users and User-Sellers  

Table 2 depicts demographic characteristics and buying and selling behavior based on self-

reported involvement in the market. From the total sample, 318 respondents (30.6%) 

reported that they had been involved in selling drugs in the past 30 days, of whom 96 (9.2%) 

defined themselves as „dealer‟ and 222 (21.4%) as „go-betweens.‟ On average, go-betweens 

(44.8 years, SD = 7.9) and dealers (45.0 years, SD = 9.5) were slightly younger than 

nonsellers (46.5 years, SD = 8.7). There were no differences between the three groups with 

regard to gender and ethnicity.  

4.4.4. Buying Behavior: Dealers, Go-Betweens and Nonsellers  

Dealers more often had more than four suppliers (34.7%) than go-betweens (27.5%) and 

nonsellers (16.2%), with dealers more often (34.4%) buying crack at any time than go-

betweens (24.8%) and nonsellers (19.7%). On average, dealers also spent more money on 

crack in the past week (€214) than go-betweens (€183), and almost twice as much as 

nonsellers (€122). In addition, dealers were more likely to buy several grams (60.4%) than 

go-betweens (35.1%) and nonsellers (22.5%). For dealers, the average maximum discount 

was 18.4%, which is similar to go-betweens (17.1%), but higher than nonsellers (12.7%). 
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Finally, dealers bought their crack about twice as often from indoor suppliers (30.2%) than 

users (17.1%) and go-betweens (15.8%).  

 

Table 2. Demographic and market characteristics based on self-reported selling behaviour 

 Total Non-

sellers 

Sellers 

 

  

 

 

Go-

betweens 

Dealers  

Chi2/F 

 

p 

 n = 1039 n = 721 n = 222 n = 96   

Demographic characteristics 

Av. age (SD) 46.0 (8.6) 46.5 (8.7) 44.8 (7.9) 45.0 

(9.5) 

3.615 .027 

Female 18.5% 19.1% 15.8% 19.8% 1.404 .496 

Non-Western ethnicity 49.5% 48.4% 50.5% 55.2% 1.677 .432 

Buying behaviour 

Number of suppliers last month 

1 or 2 

3 or 4 

More than 4  

 

49.2% 

30.4% 

20.3% 

 

54.3% 

29.5% 

16.2% 

 

38.7% 

33.8% 

27.5% 

 

35.8% 

29.5% 

34.7% 

 

34.369 

 

<.001 

Buy crack mostly alone 67.3% 67.7% 64.9% 69.8% .917 .632 

Time of day to buy 

Morning/afternoon 

Night/after midnight 

Any time of day/night  

 

57.2% 

20.6% 

22.2% 

 

57.1% 

23.2% 

19.7% 

 

59.9% 

15.3% 

24.8% 

 

52.1% 

13.5% 

34.4% 

 

17.484 

 

.002 

Availability 

Up to 15 minutes 

16 - 30 minutes 

Longer 

 

36.9% 

45.3% 

17.7% 

 

35.0% 

46.6% 

18.4% 

 

42.8% 

44.6% 

12.6% 

 

37.5% 

37.5% 

25.0% 

 

10.638 

 

.031 

Buying other drugs with crack 52.5% 50.1% 58.6% 56.2% 5.516 .063 

Av. crack purchase last week (SD) €134 

(209) 

€123 

(206) 

€139 (183) €214 

(267) 

8.454 .005 

Buying several grams 28.7%  22.5%  35.1%  60.4%  65.391 <.001 

Av. maximum discount (%) (SD) 14.2 

(12.3) 

12.7 

(12.1) 

17.1 (11.8) 18.4 

(12.5) 

17.749 <.001 

Purchase location 

Public 

Delivery 

Indoor dealer 

 

42.3% 

39.6% 

18.0% 

 

42.7% 

40.2% 

17.1% 

 

44.6% 

39.6% 

15.8% 

 

34.4% 

35.4% 

30.2% 

 

11.081 

 

.026 

Selling behaviour 

Paid with crack 24.0%   93.7% 42.7% 102.540 <.001 

Selling opiates 18.5%   59.9% 61.5% .067 .796 

Selling crack 27.9%   95.5% 81.2% 16.900 <.001 

Selling stimulants 3.5%   9.9% 14.6% 1.450 .227 

Av. earnings selling last week (SD) €25 

(144) 

  €26 (74) €259 

(392) 

2994.50

0 

<.001 

Av. days in the month selling (SD) 4.0 (8.5)  11.6 (10.3) 16.8 

(11.4) 

7866.00

0 

<.001 
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4.4.5. Selling Behavior: Dealers and Go-Betweens  

In the past month, over three quarters of sellers (77.3%) received crack in exchange for 

(assisting in) selling drugs, but go-betweens (93.7%) more than twice as often as dealers 

(42.7%). Getting one crack ball for selling or helping to sell five seemed to be a standard 

arrangement between suppliers and our respondents, with 50.4% (n = 232) of the different 

arrangements described (not shown in table). The vast majority of sellers had been involved 

in crack sales, with go-betweens (95.5%) even more often than dealers (81.2 %). Around 60% 

of both dealers and go-betweens had been involved in selling opiates. Selling stimulants 

other than crack (powder cocaine, amphetamines, and/or ecstasy) was much less frequent 

for both groups (14.6% of dealers, 9.9% of go-betweens). While most dealers earned money 

from selling drugs in the past week (85.4%), this applied to less than one in four go-betweens 

(23.9%; not shown in table). For the total group of dealers (including those who did not earn 

money selling), earnings from selling drugs in the last week averaged €259, 10 times more 

than those for go-betweens (€26). Finally, the average number of days selling drugs in the 

past month was higher for dealers (16.8) than for go-betweens (11.6).  

4.4.6. Typology of User-Sellers  

The cluster analysis was restricted to data from the 318 respondents who defined themselves 

as sellers (either „dealers‟ or „go-betweens‟). As shown in Table 3, the analysis resulted in a 

three-cluster solution, with a silhouette measure of cohesion and separation of 0.4, denoting 

a fair cluster quality. The most influent variable was „being paid with crack,‟ followed by 

„selling opiates‟ and then, with much less influence, „selling crack,‟ „average earnings from 

selling in the last week,‟ „selling stimulants,‟ and „average days in the month selling.‟ We 

labelled respondents in the three clusters as freelancers, assistants, and amateurs, 

respectively.  

Freelancers are characterized by their strongest involvement in selling drugs, with on 

average 15.6 days per month. Only one in six is paid with crack (15.9%), while they have the 

largest earnings from selling drugs (average €254 last week). All freelancers sell opiates, two 

thirds also sell crack (67.1%), and a much smaller part other stimulants (13.2%). In addition 

to these differentiating cluster variables, freelancers also stand out in most often buying 

other drugs with crack (78.8%), in most often buying several grams (54.9%), and in lower 

availability (28.0% needs more than 30 min to get crack from a supplier).  

 

Table 3. Demographic and market characteristics based on selling behaviour clusters (Selling 
behaviour entered in cluster analysis, only sellers included) 

 

 

Total 

sellers 

Free- 

lance  

Assis-

tant 

Ama-

teur 

Chi²

/F  

 p Pred. 

imp. 

 n = 318 n = 82 n = 151 n = 82    

Demographic characteristics 

Av. age 

(SD) 

44.8 

(8.4) 

45.6  

(9.3) 

45.0 

(8.3) 

45.9 

(8.6) 

1.690 

 

.188 

 

 

Female 17.0% 19.5% 12.6% 23.2% 4.632 .099  

Non-Western ethnicity 51.9% 54.9% 51.7% 50.0% .410 .815  

Buying behaviour 

Number of suppliers last month 

1 or 2 

 

37.9% 

 

46.9% 

 

33.8% 

 

34.1% 

 

6.748 

 

.150 
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3 or 4 

More than 4  

32.5% 

29.7% 

32.1% 

21.0% 

35.1% 

31.1% 

29.3% 

36.6% 

Buy crack mostly alone 66.4% 70.7% 64.2% 68.3% 1.099 .577  

Time of day to buy 

Morning/afternoon 

Night/after midnight 

Any time of day/night  

 

57.5% 

14.8% 

27.7% 

 

54.9% 

12.2% 

32.9% 

 

60.9% 

11.3% 

27.8% 

 

53.7% 

23.2% 

23.2% 

 

7.620 

 

.107 

 

Availability 

Up to 15 minutes 

16 - 30 minutes 

Longer 

 

41.2% 

42.5% 

16.4% 

 

37.8% 

34.1% 

28.0% 

 

40.4% 

50.3% 

9.3% 

 

46.3% 

37.8% 

15.9% 

 

16.49

0 

 

.002 

 

Buying other drugs with crack 52.5% 78.8% 22.0% 56.1% 70.74

8 

<.001  

Av. crack purchase last week 

(SD) 

€161 

(215) 

€196 

(274) 

€170 

(14) 

€165 

(223) 

1.492 

 

.228  

Buying several grams 42.8% 54.9% 43.0% 30.5% 9.964  .007  

Av. maximum discount (%) 

(SD) 

17.5 

(12.0) 

17.3  

(11.7) 

18.2  

(11.9) 

16.8 

(12.4) 

.418 .659  

Purchase location 

Public 

Delivery 

Indoor dealer 

 

41.5% 

38.4% 

20.1% 

 

34.1% 

39.0% 

26.8% 

 

45.0% 

41.1% 

13.9% 

 

43.9% 

31.7% 

24.4% 

 

8.359 

 

.079 

 

Selling behaviour  

(sellers only, n = 318) 

Paid with crack 78.3% 15.9% 100% 100% 251.0

54 

<.001 1.00 

Selling opiates 60.4% 100% 0% 50.0% 15.22

8 

<.001 .91 

Selling crack 91.2% 67.1% 100% 100% 83.91

2 

<.001 .33 

Selling stimulants 11.3% 13.2% 0% 18.3% 15.22

8 

<.001 .06 

Av. earnings selling last week 

(SD) 

€96 

(247) 

€254 

(416)  

€54 

(125) 

€19 

(51) 

16.34

7 

 

<.001 

 

.19 

Av. days in the month selling 

(SD) 

13.2 

(10.9) 

15.6 

(11.8) 

13.5 

(10.7) 

10.1 

(9.6) 

5.924 

 

.004 

 

.04 

 

Assistants take an intermediate position, and can be characterized as more of a 

helping hand to crack suppliers, for instance through what Kerr et al. (2008) describe as 

„middling‟ (connecting purchasers with suppliers or conducting sales on behalf of suppliers). 

On average, they participated in selling drugs 13.5 days in the past month; they were all paid 

with crack, and in addition, earned an average of €54 with selling drugs in the last week. 

Assistants only sell crack, and no opiates or other stimulants. In addition to these 

differentiating cluster variables, assistants also stand out in that they least often buy other 

drugs with crack (22.0%).  

Amateurs are least involved in drug selling (on average 10.1 days per month). They 

appear to make use of opportunities to earn crack or a little money by acting as a mediator, 

for example, by „steering‟ (guiding potential buyers to suppliers; cf. Kerr et al., 2008) or 

collecting money and buying for a group of users to receive a buckshee (a little extra for free), 

rather than actual sales. They were all paid with crack, and in addition earned only €19 on 
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average with selling drugs in the last week. All amateurs sell crack, and often sell opiates 

(50.0%) and/or other stimulants (18.3%) as well. In addition to these differentiating cluster 

variables, amateurs are least likely to buy several grams (30.5%).  

While three out of four freelancers defined themselves as „dealers‟ (73.2%), most 

assistants (82.1%) and even more amateurs (90.2%) defined themselves as „go-betweens‟ 

(not shown in table). No differences were found between the three clusters with regard to 

gender, age, and ethnicity. And regarding buying behavior, we found no differences in 

number of suppliers, buying crack alone, part of the day buying crack, crack purchase last 

week, maximum discount, and purchase location.  

4.5. DISCUSSION  

The purpose of this study was to elaborate on key characteristics of the crack market, both 

buying and selling, at user level, and to explore a typology of user-sellers at the retail level. 

Ours is the first European study among a large and diverse sample of crack users, both inside 

and outside institutional settings. Internationally, it is one of the few quantitative studies on 

user-sellers in the drug market. While this study is obviously not based on a normative 

sample of crack users, we were able to reach a relatively large number of respondents and to 

achieve a varied representation in terms of city districts, demographic characteristics, and 

institutional contact, providing certain generalizability to our results. In addition, this study 

is based on self-report, and some respondents might have omitted some information relating 

to socially unaccepted behaviour, such as drug dealing. We tried to prevent this by 

conducting interviews in privacy and guaranteeing respondents‟ anonymity. Furthermore, 

studies show that self-report data appear acceptably valid and reliable for most research 

purposes (Thornberry & Krohn, 2000; Webb, Katz, & Decker, 2006).  

Similar to an earlier American study about the heroin market (Curtis & Wendel, 

2000), we found that the current crack retail market in Dutch cities can be divided into three 

types of suppliers. Over two fifths of respondents predominantly or exclusively buy crack in 

public places, such as streets or parks; slightly less than two-fifths get it delivered and one-

fifth acquires crack from indoor suppliers. At first sight, the finding that relatively many 

crack users buy crack in public places appears to be in conflict with the dispersion of „open 

drug scenes,‟ and the observation that publicly visible drug dealing has become very 

uncommon in The Netherlands. However, there are still some places, such as the 

surroundings of treatment centres or user rooms, where crack suppliers can hang around 

waiting for customers to come. More importantly, many crack users who reported buying 

crack on the street made appointments with their supplier beforehand by mobile phones. 

Therefore, crack suppliers do not need to congregate at commonly known public locations 

where customers can easily find them. As hypothesized, we found that users who buy crack 

in the public domain do this most frequently during daytime. This is in line with the notion 

that daytime activity, when businesses are open and the streets are crowded, provides sellers 

and users with an environment where they attract less attention from law enforcement 

(Jacobs & Miller, 1998).  

As in most retail drug markets, small quantities are sold based on price and not 

weight. The most common unit is the €10 ball (usually called small ball) which contains 
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around one tenth of a gram of crack. As with any commodity, buying several units often 

results in discounts. When buying grams instead of small balls, discounts tend to be a little 

higher. Contrary to our expectations, the maximum discount crack users obtained was not 

significantly lower for those buying in public locations than for others, even though grams 

are less often bought in public locations. The general picture is that while bargains are 

common (almost 15% discount on average), margins for negotiations at the retail level are 

small in every crack market type. Near one third of our total sample of crack users reported 

that they had been involved in selling drugs in the past month. Most of these users defined 

themselves as „go-betweens,‟ that is, not selling drugs themselves but helping suppliers to sell 

drugs or find customers in exchange for drugs or money, rather than as „dealers.‟ As we had 

expected, users involved in selling had more suppliers than those not involved. It is likely 

that those involved in selling have this strategy to always have a steady supply and find „good 

deals.‟ Self-defined „dealers‟ were also more likely to buy from indoor suppliers, which can be 

expected taking into account that they bought larger amounts of crack, as reflected in their 

larger week expenditure, and the fact that they were more likely to buy grams. Both „dealers‟ 

and „go-betweens‟ were able to obtain higher discounts from their suppliers than nonsellers. 

Within the aforementioned narrow negotiating space at the retail level, buying larger 

amounts and/or helping a supplier as a go-between is still profitable.  

Traditionally, females have been less involved in selling crack than males (Adler, 

1993; Dunlap, Johnson, & Maher, 1997; Maher & Daly, 1996; Sterk, 1999), although this 

gender difference tends to be less pronounced at the final stages of the trade chain (Dunlap 

et al., 1997; Jacobs & Miller, 1998; Maher & Daly, 1996). In our study, we found no 

significant differences in the distribution of females according to their status as user-sellers. 

This suggests that gender differences at the final stage of the crack market are not only less 

pronounced (cf. Dunlap et al., 1997), but also absent. Although these results refer only to 

those sellers who also use crack, where gender differences are not so acute and, as we have 

seen, the concept of „dealing‟ is more of a low-level activity with low profits, these results 

might indicate that, at least in the Dutch crack market, women can take on supplier roles 

that have been traditionally seen as male dominated.  

Ethnic minorities traditionally played a major role in some segments of the drug 

market in Western Europe, in particular, at the retail level in open drug scenes (Paoli & 

Reuter, 2008). These open drug scenes have virtually disappeared, and in our study, non-

Western crack users were equally distributed between sellers and nonsellers. Ethnic 

minorities might or might not be dominant in the higher levels of the crack market (import 

or wholesale) or even at the retail distribution level, but at the very bottom rung of the drug 

trade, at the level of user-sellers, ethnicity seems irrelevant.  

Within the subsample of crack-using respondents who had been involved in drug 

selling during the past month, cluster analysis resulted in three types of sellers: freelancers, 

characterized by their strongest involvement in selling drugs and largest earnings from 

selling drugs; assistants, who take an intermediate position, and can be characterized as 

more of a helping hand to crack suppliers; and amateurs, who are least involved in drug 

selling, mostly receiving drugs in exchange for bringing in customers or collective purchases, 

and who have the lowest earnings from selling drugs. The freelancers might be regarded as 

„real dealers‟ (most defined themselves as such). Although our data do not allow conclusions 
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about whether they are primarily driven by profit or social motives, characteristics of the 

amateurs, such as very low earnings from drug sales and small number of day dealings per 

month, suggest that they could fall in the category of „social dealers,‟ which has been applied 

in the recreational cannabis and party drugs markets (Coomber & Turnbull, 2007; Potter, 

2009; Sales & Murphy, 2007; Werse, 2008). More research exploring how hard drugs are 

distributed among networks of acquaintances and the motives and social dynamics involved 

is encouraged.  

Drug laws commonly distinguish users from dealers. This study once more illustrates 

that there is no clear dividing line. Many crack users are also involved in selling drugs. 

However, many of these user-sellers only make small profits and/or primarily participate at 

the supply side of the crack market to provide for their fellow crack users. Our findings 

indicate that carrying several units of crack does not necessarily imply the intention to sell or 

to make more than marginal/small profits. Consequently, this study suggests the need for a 

more differentiated law enforcement policy toward drug-selling users.  
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ABSTRACT  

Background/Aims: Crack users in the Netherlands are an ageing and diverse population with 

longstanding criminal careers. Our aim was to assess factors associated with current criminal 

involvement and specialization in selling drugs, property crime and violence. Method: A 

sample of 1,039 frequent crack users was recruited in three major Dutch cities, combining 

respondent-driven sampling with random institutional sampling. Bivariate and logistic 

regression analyses were performed to find factors associated with current criminality. 

Results: A total of 431 participants (41.5%) had engaged in crime in the past 30 days, mostly 

selling drugs (68.9%), followed by property crimes (34.4%) and a few cases of violent crime 

(9.7%). Younger age, homelessness, heavier patterns of use and a more prolific criminal 

justice history were associated with current criminality. Those receiving welfare benefits 

tended to be more likely to specialize only in selling drugs as opposed to (also) property 

crimes. Conclusion: Reducing drug use among criminally involved crack users and 

addressing their housing conditions could have a significant impact on reducing drug-related 

crime. Welfare benefits might act as protective factor against committing property crimes 

but not against the selling of drugs.  

Keywords: Crack use, Drug-related crime, Criminality factors 
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5.1. INTRODUCTION  

Criminality among drug users has been the subject of many studies, especially in relation to 

drugs like (crack) cocaine and heroin (Inciardi & Pottieger, 1998; Johnson, Golub, & Fagan, 

1995; Nurco, 1998; Tonry & Wilson, 1990; White & Gorman, 2000). Research by the 

criminal justice system has found large proportions of arrestees who use these drugs; these 

individuals have illegal incomes of up to 4 times higher than arrestees who are not using 

illicit drugs (Golub, 2004; Harrison, 1992). Studies have established that there is a large 

percentage of (crack) cocaine and heroin users with criminal records and high illegal 

incomes (Ball, Rosen, Flueck, & Nurco, 1982; Collins, Hubbard, & Rachal, 1985). A 

systematic review of studies analysing the relationship between drug use and crime since the 

1980s concluded that the odds of offending were 3–4 times higher for drug users than for 

non-drug users, and highest among those using crack cocaine (hereon referred to as crack), 

followed by heroin (Bennett & Holloway, 2009). Recent Dutch studies indicate that 23–52% 

of detainees and 82% of prolific offenders in the Netherlands are problem drug users who 

commit crimes such as shoplifting, car theft, vandalism, burglary and threat (Tollenaar & 

Van der Laan, 2011; van Laar et al., 2012).  

While the connection between drug use and crime has been repeatedly confirmed 

(Bennett & Holloway, 2009; Best, Sidwell, Gossop, Harris, & Strang, 2001), the nature of this 

association has been explained via different theories that can briefly be summarized into 3 

perspectives: (1) drug use causes crime, (2) crime causes drug use and (3) drug use and crime 

have a common cause. Each of these theoretical perspectives has found empirical support, 

but none fully explains the causal relationship between drug use and crime. It is to be 

underlined that most researchers do not claim that only one perspective is universally valid 

(White & Gorman, 2000). 

Regarding the first perspective, i.e. drug use causes crime, Goldstein (Goldstein, 

1985) in his tripartite framework, distinguishes „economic-compulsive‟ and 

„psychopharmacological‟ crime. While Goldstein‟s framework was initially devised to explain 

crack-related violence (homicide) in New York, it has become a widely accepted foundation 

for studying the drug-crime nexus in a broader sense (Bennett & Holloway, 2009). The 

economic-compulsive model states that dependent drug users return to crime in order to 

finance their drug use (Goldstein, 1989; Hammersley, Forsyte, Morrison, & Davies, 1989). 

This model applies especially to (crack) cocaine and heroin, because these are expensive 

illegal drugs, typified by compulsive patterns of use (Ball, 1991; Chaiken & Chaiken, 1990). 

They are also less likely to commit crime when they cease their use or receive opiate 

substitution treatment (Ball & Ross, 1991; Gossop, Marsden, Stewart, & Rolfe, 2000; Hall, 

Bell, & Carless, 1993; Rogne Gjeruldsen, Myrvang, & Opjordsmoen, 2004) or (Dijkgraaf et 

al., 2005). The psychopharmacological model states that drug users commit violent crimes 

as a consequence of ingestion of specific substances. Reviews have concluded that cocaine, 

and crack in particular, are associated with violent behaviour, but that this association is 

much stronger for alcohol than for other substances (Boles & Miotto, 2003; Bushman, 1993; 

Pennings, Leccese, & Wolff, 2002). 

The second perspective, i.e. crime causes drug use, also referred to as the 

„subcultural‟ model, puts its focus on the illegality of drugs and on subcultures, and states 
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that criminality leads to drug use through a deviant environment that provides a context and 

a reference group where drug use is common (Fagan & Chin, 1990; Menard, Mihalic, & 

Huizinga, 2001; White & Gorman, 2000), illegal income from crime provides the financial 

means to use more drugs (Collins et al., 1985). Research has revealed that delinquency often 

precedes drug use (Allen, 2005; Deitch, Koutsenok, & Ruiz, 2000; Greenberg & Adler, 1974; 

Hough & Mitchell, 2003). 

According to the third perspective, i.e. crime and drug use have a common cause, 

criminal behaviour and drug use constitute overlapping lifestyles (Walters, 1994) that 

originated in a common environment (White & Gorman, 2000). More specifically, with 

regard to drug-related violent crime, Goldstein (Goldstein, 1985) introduced the „systemic 

model,‟ in which drug use is embedded in an existing violent subculture and traditionally 

aggressive patterns of interaction within the system of drug distribution.  

From a life-course perspective, researchers have described two main types of drug 

users being involved in crime: (1) those with a criminal record prior to drug use but whose 

acquisitive offending accelerates or becomes more serious after they start using drugs and 

(2) those with no criminal record prior to drug use but who become heavily involved in 

acquisitive offending once they become users (Allen, 2005; Welte, Zhang, & Wieczorek, 

2001). The first type is similar to (Moffitt, 1993) „the „lifecourse-persistent‟ criminal type 

described by Moffitt , as opposed to the „adolescence-limited‟ type. While Moffitt takes a 

static starting point for criminal careers (early childhood as a predictor of later criminal 

behaviour), other scholars in the field of life-course criminology argue that, over time, long-

term criminals often desist from crime (Farrington, 1986; Gottfredson, 1990; Sampson & 

Laub, 2005) . They also acknowledge a third category, i.e. post-adolescent, late-onset 

criminals (Eggleston & Laub, 2002; Gomez-Smith & Piquero, 2005).  

Regarding the types of crime in which drug users specialize, Preble and Casey (Preble 

& Casey, 1969), in their classic study „taking care of business,‟ found that, as with non-addict 

criminals, many addict criminals tended to specialize in certain activities and that arrested 

heroin users often had mainly criminal occupations like burglary, shoplifting or robbery 

(narcotic law offences were excluded from their analysis). However, other arrested heroin 

users were characterized as „flat-footed hustlers‟ – “… a term on the street for one who will 

commit almost any kind of crime for money, depending on the opportunities.” (p 18). In a 

more recent study, Farabee et al. (2001) found that the order of the initiation of addiction 

and a criminal career was significantly related to participation in certain types of crime, with 

individuals who began criminal careers after becoming addicted being more likely to engage 

in consensual crimes (e.g. selling drugs and prostitution) than in predatory crimes (e.g. 

property and violent crimes). In contrast to consensual offenders, non-specialized offenders 

were less likely to begin their addiction prior to their criminal careers. Dependence on 

cocaine, heroin or both, relative to alcohol, was associated with less criminal specialization.  

Most studies discuss drug users in the criminal justice system or on treatment. Many 

studies are from the USA in the 1980s or 1990s, when crack markets emerged, and are 

characterized by a mostly young, black population in an environment where systemic 

violence was common. This picture does not necessarily represent current European crack 

markets. For instance, crack users in the Netherlands are an ageing and shrinking 

population that largely originated from the heroin epidemic (Blanken, Barendregt, & 
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Zuidmulder, 1999; van Laar et al., 2012) from the 1980s ; the open drug scenes with publicly 

visible drug use and dealing have now all but disappeared (Bless, Korf, & Freeman, 1995; 

Oteo Pérez, Benschop, & Korf, 2013). In the most recent Dutch general population survey 

(age range 15–64 years), lifetime prevalence of cocaine use was 5.2% and last-month 

prevalence was 0.5% (estimated at 55,000) (Van Rooij, Schoenmakers, & Van De Mheen, 

2011). As is common in surveys on the general population or household surveys, no 

distinction was made between powder cocaine and crack. Moreover, crack users are 

predominantly characterized as a population of marginalized users (A. M. Coumans, 2005; 

Nabben & Korf, 1999; Ouwehand, Kuipers, Wisselink, & Van Delden, 2010; Van der Poel & 

van de Mheen, 2006) and are therefore presumably underrepresented in such surveys. A 3-

sample capture-recapture study, using data from low-threshold substitution treatment, user 

rooms and a respondent-driven sample, estimated the prevalence rate of crack dependence 

in the three largest Dutch cities (Amsterdam, Rotterdam and The Hague) to be 6,659 (0.51% 

of the population aged 15–64 years) (Pérez, Cruyff, Benschop, & Korf, 2013).  

This study also showed that crack users in the Netherlands are an ageing population, 

with an estimated 87.2% being ≥35 years old. Treatment data also show that the population 

seeking treatment for cocaine addiction is ageing, with an average age of 37.7 years and the 

proportion of treatment seekers >40 years having doubled in the past 10 years. There is no 

specific information about the age of crack users (i.e. 54% of cocaine users seeking 

treatment), but since new treatment seekers are typically powder cocaine users, crack users 

seeking treatment can be considered as older than the average age (Wisselink, Kuijpers, & 

Mol, 2012) . This study aims to find empirical evidence for drug-crime relationships and 

identify different types of drug-using criminals in this context as well as in a population of 

crack users recruited from both inside and outside institutional settings.  

5.1.1. Aim and hypotheses  

Our first aim was to assess which factors are related to involvement in crime among current 

crack users as well as to what extent. Five hypotheses will be tested, derived from the 

economic-compulsive, lifestyle and life-course theories. According to the economic-

compulsive model, people who use drugs very frequently will generally not be able to support 

this use through legal means. Therefore, we expect that (1) crack users who exhibit more 

intensive patterns of use, i.e. near-daily use, binge episodes, frequent, concurrent heroin use 

and/or injected-drug use (IDU), to be more involved in current crime than those who do not. 

From the opposite angle, having a legal income would prevent drug users from searching for 

illegal ways to obtain money for drugs; consequently, we expect that (2) legal income (i.e. 

from social benefits, since employment is very rare in these cases) will be negatively 

associated with current involvement in crime. In relation to the lifestyle model, 

homelessness has been associated with crime (M. Coumans & Spreen, 2003; McCarthy & 

Hagan, 1991), and therefore we expect that (3) homeless crack users will be more often 

involved in crime. With regard to the life-course theory, two hypotheses will be tested. The 

first hypothesis refers to the life-course persistent type. Crack users currently involved in 

crime, relative to those not involved, are expected to (4) have been engaged in crime at an 

earlier age or preceding drug use more often and to have had a more prolific criminal career. 

The second hypothesis refers to the fact that criminality generally decreases throughout the 



 

76 

life course. Therefore, we hypothesize that (5) older age is negatively associated with current 

involvement in crime.  

Our second aim is to assess to what extent crack users specialize in crime, and which 

factors are related to specialization in specific types of crime, namely selling drugs, property 

crimes and violent crimes. This part of the study is of a more exploratory nature, but 

previous findings do elicit some assumptions. With respect to the psychopharmacological 

model, many studies suggest a strong association between the use of alcohol and violence. 

Therefore, we assume that crack users who use alcohol are more likely to be currently 

involved in violent crime. We also assume that those starting their drug use before their 

criminal career engage in selling drugs (consensual crime), more often than in property and 

violent crimes (predatory crime). We will also explore whether users whose first arrest was 

for any of these three types of crime continue committing such crimes.  

5.2. METHODS  

5.2.1. Data Collection  

Using two different recruitment methods, we interviewed 1,039 current crack users in the 

three largest Dutch cities (Amsterdam, Rotterdam and The Hague) between March 2009 and 

January 2011. Details of sampling procedures and data collection have been documented in a 

previous article (Oteo Pérez, Korf, & Benschop, 2012). In short, the first recruitment method 

was respondent-driven sampling (Heckathorn, 2002). Seeds (first participants of a 

recruitment chain) were selected from different neighbourhoods, taking demographic 

diversity into account. Participants received two coupons to invite other crack users they 

knew to the study, and only recruits presenting their coupons were allowed to participate. 

With the second recruitment method, random samples of crack users at two low-threshold 

facilities (user rooms and substitution treatment) were selected from lists provided by each 

institution. Respondent-driven sampling resulted in a greater proportion of younger, female 

and Western crack users than the institutional samples. The combination of recruitment 

methods resulted in a diverse representation of crack using populations both inside and 

outside institutional settings (Oteo Pérez et al., 2012). Inclusion criteria were: smoking crack 

at least 2 days per week in the last month, an age of ≥18 years and residing in one of the city 

areas. Participants signed an informed consent form before being interviewed and received 

EUR 10 after interview completion. Respondent-driven sampling recruiters received EUR 5 

for each successfully recruited respondent. Participants were interviewed face-to-face, using 

a structured questionnaire by two trained researchers (including the first author), both 

experienced in social research involving hard-drug users.  

The interviews lasted 30–45 min and covered a broad array of questions on 

substance use patterns, crack market and supply, treatment history, social, physical and 

mental problems and criminal activities. The questions on illegal activities were similar to 

those used in the assessments of a Dutch randomised controlled trial on medically 

prescribed heroin, where an agreement of 90% between self-reported criminal charges and 

police registers was found (Wim van den Brink et al., 2003).  
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Table 1. Crack users‟ current criminal activity, minor offences and criminal history 

 Total 

 

n = 1,039 

Current 

non-criminals 

n = 608 

Current 

criminals 

n = 431 

Criminal activity last 30 days    

Drug sales 30.6%  73.7% 

Property crimes 16.0%  38.5% 

Type of property crime     

Shoplifting/pickpocketing 11.8%  28.4% 

Bicycle theft 3.3%  7.9% 

Car theft 0.4%  0.9% 

Burglary 2.5%  6.1% 

Fraud 0.5%  1.2% 

Handling stolen goods 4.5%  11.0% 

Violent crimes 3.8%  9.7% 

Minor offences last 30 days    

Street prostitution 3.7% 3.6% 3.7% 

Public drunkenness 4.2% 1.8% 7.7% 

Public order offenses 6.4% 4.9% 8.6% 

Fare evasion 13.3% 9.2% 19.0% 

Criminal history    

Ever arrested 97.3% 96.7% 98.1% 

Ever imprisoned 89.7% 87.2% 93.2% 

 

 

The latter are the focus of this paper. Content validity of the entire questionnaire was 

thoroughly checked by the project group that designed the study. This project group of senior 

researchers from different Dutch universities and clinical institutions also monitored and 

supervised the data collection procedure. The full study design was approved by the ethical 

committee of the Faculty of Medicine of the University of Amsterdam.  

5.2.2. Analysis  

Respondents were classified as current criminals if they reported committing any of the 

following crimes during the last 30 days: selling drugs (including drug dealing or helping 

someone to sell drugs in exchange for money or drugs), property crimes (e.g. burglary, theft, 

shoplifting, pickpocketing, fraud and handling stolen goods) and violent crimes (e.g. public 

violence, battery and robbery). Those committing what are considered in the Netherlands to 

be only minor offences (street prostitution, public drunkenness, public order offences and 

fare evasion) were not included in the criminal group. This classification resulted in a total of 

431 current criminals (41.5%) and 608 current non-criminals (58.5%). Table 1 depicts 

criminal activity rates, minor offences and criminal history (proportions of respondents ever 

arrested and ever imprisoned) for the total sample and the current criminal and non-

criminal groups.  

Further classification within the current criminal group, according to specialization 

in crime, resulted in 4 groups depending on the type(s) of crime committed in the last 30 

days: only selling drugs (DRUG, n = 241), only property crimes (PROP, n = 92), property 

crimes and selling drugs, but no violent crimes (PROPDRUG, n = 56) and violent crimes 

(VIOL, n = 42).  
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Current criminal and non-criminal crack users were compared using the χ2 test for 

nominal variables, the Fisher test for limited cells and the Mann-Whitney U test for 

continuous variables. Except for „criminal career,‟ all variables refer to the last 30 days. 

General characteristics included gender (female), average age, ethnicity (non-Western, based 

on the respondent‟s and parents‟ country of birth (Alders, 2001) ), being homeless (sleeping 

rough or in a night shelter) and being on social benefits (obtaining any kind of social welfare 

allowance). Drug use consisted of near-daily use (i.e. 6 or 7 days/week) of crack, heroin or 

alcohol, crack binges (at least 1 episode of using crack without sleeping for 24 h) and IDU. A 

criminal career was depicted as a first arrest before the age of 18 years („No‟ if never arrested 

or arrested after the age of 18 years), the average number of lifetime arrests (0 if never 

arrested), the average number of lifetime months in prison (0 if never imprisoned), a 

chronology of first drug use (i.e. heroin, crack or powder cocaine) and first arrest (first use 

before first arrest, same age, first arrest before first use).  

These variables were then entered into a multivariate logistic regression model to 

assess their association with committing crimes in the past month and associated odds ratios 

(ORs). Because average lifetime arrests and imprisonment showed a substantial cross-

correlation with age, the number of arrests and number of months in prison were divided by 

age before entering the analysis. Finally, within the current criminal group, the same 

variables were used to analyse their association with crime specialization in six multinomial 

logistic regression models. The reason for the first arrest was added to these models as three 

separate dichotomous variables, i.e. drug dealing, property crimes and violent crimes. 

Respondents first arrested for a combination of 2 or 3 types of crimes (n = 37) were assigned 

a positive score on 2 or 3 of these variables; respondents that were never arrested (n = 28) or 

first arrested for other crimes or (minor) offences (n = 188) received a negative score on all 3 

variables. Collinearity between dependent variables was well within limits (tolerance 0.541–

0.955; VIF 1.047– 1.850). A significance level of 0.05 was set for all the analyses and, hence, 

a two-tailed 95% confidence interval (95% CI) is provided for each OR. All analyses were 

performed with SPSS v20.  

5.3. RESULTS  

As shown in table 2, from the 1,039 respondents included in the survey, 18.5% were female, 

the age range was 18–73 years, half (49.5%) were of non-Western ethnicity, 82.4% were on 

social welfare and 11.6% were homeless. More than half (52.1%) were near-daily crack users, 

more than one third (35.9%) had had a binge episode in the last month, more than a quarter 

(28.2%) were using heroin near-daily, a similar proportion was drinking alcohol near-daily 

(26.3%) and 7.2% were IDU.  

Table 2 also shows the comparison of current criminal and non-criminal crack users. 

Current criminal crack users were younger, less likely to be female and more often homeless 

than the non-criminal crack users. In terms of drug use, criminal crack users were more 

likely to use crack/heroin/alcohol near-daily and to have had a binge episode in the last 

month, but they were not more often IDU. Regarding criminal careers, criminal crack users 

had been arrested before the age of 18 more often than non-criminal crack users, had a 
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higher number of lifetime arrests, had spent more time in prison and had more often been 

arrested before their first use of cocaine or heroin.  

Table 2 General characteristics, drug use and criminal career of current non-criminal vs. criminal 

crack users 

 Total 

 

n = 1,039 

Current 

non-criminals 

n = 608 

Current 

criminals 

n = 431 

2 / M-W U p 

Demographics      

Female 18.5% 20.6% 15.5% 4.209 .040 

Av. age (SD) 46.0 (8.7) 47.0 (8.4) 44.5 (8.7) 109,017.000 <.001 

Non-Western ethnicity 49.5% 48.8% 50.3% .227 .634 

Homeless 11.6% 7.6% 17.4% 23.712 <.001 

Substitution treatment 72.1% 74.4% 68.4% 5.217 .022 

Social benefit 82.4% 83.4% 81.0% 1.013 .314 

Drug use last 30 days      

Near-daily crack use 52.1% 44.9% 62.2% 30.175 <.001 

Crack binge 35.9% 27.9% 47.2% 40.801 <.001 

Near-daily heroin use 28.2% 25.3% 32.3% 5.968 .015 

IDU 7.2% 6.1% 8.8% 2.784 .095 

Near-daily alcohol use 26.3% 22.4% 31.8% 11.549 <.001 

Criminal career      

First arrest before 18 40.5% 36.9% 47.5% 11.613 <.001 

Av. lifetime arrests (SD) 34.5 (66.8) 31.7 (66.7) 38.5 (66.9) 155,888.000 <.001 

Av. months in prison (SD) 41.0 (53.5) 35.9 (51.1) 48.1 (56.2) 155,051.000 <.001 

Chronology      

Arrest before use 40.6% 37.9% 44.4% 6.406 .041 

Same age 13.1% 12.2% 14.2%   

Use before arrest 45.4% 49.8% 41.4%   

 

Table 3. Logistic regression of current criminal vs. non-criminal crack users 

  OR 95% CI p 

Demographics    

Age 0.98 [0.96-0.99] .004 

Female 0.87 [0.59-1.27] .461 

Non-Western 1.00 [0.75-1.34] .992 

Homeless 1.68 [1.10-2.57] .016 

Social benefit 0.98 [0.69-1.40] .920 

Drug use    

Near-daily crack use 1.71 [1.31-2.24] <.001 

Crack binge 2.05 [1.55-2.71] <.001 

Near-daily heroin use 1.07 [0.80-1.45] .644 

IDU 1.27 [0.76-2.12] .357 

Near-daily alcohol use 1.58 [1.17-2.14] .003 

Criminal history    

First arrest before 18 1.10 [0.77-1.56] .602 

Lifetime arrests (/age) 1.19 [0.98-1.45] .084 

Months in jail (/age) 1.17 [1.03-1.33] .018 

Arrest before use   .953 

Same age 1.03 [0.67-1.59] .885 

Use before arrest 0.97 [0.67-1.38] .848 

Constant 0.78  .607 
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In the logistic regression analysis using current involvement in crime as outcome (see table 

3), gender and ethnicity were not of influence, but age was negatively associated with current 

crime (OR 0.98), and homelessness was positively associated (OR 1.68). All predictors of 

drug use were positively associated with current criminal involvement except near-daily 

heroin use and IDU. The time spent in prison was also positively associated with current 

criminal involvement but not the number of times arrested, being arrested before the age of 

18 years or the chronology of first arrest and first drug use.  

Current criminal crack users receiving welfare tended to be more likely to engage in only 

selling drugs and less likely to (also) commit property crimes. This association was 

significant (p = 0.031) in the PROP versus DRUG model, but just failed to reach significance 

(p = 0.054) in the PROPDRUG versus DRUG model. In addition, current criminal crack us 

ers with a history of arrests tended to be more likely to engage in only selling drugs as 

opposed to (also) committing property crimes (p = 0.054 in the PROP vs. DRUG model, p = 

0.012 in the PROPDRUG vs. DRUG model). In contrast, ethnicity differentiated DRUG from 

PROPDRUG but not from PROP, and alcohol use differentiated DRUG from PROP but not 

from PROPDRUG. The number of lifetime arrests and the reason for first arrest were 

associated with VIOL. Crack users who had been arrested more often and whose first arrest 

had been for violence were more likely to belong to the VIOL group than to the PROPDRUG 

and PROP groups.  
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Table 4. Multinomial logistic regression of crime specialization among current criminals 

 PROP vs. DRUG  VIOL vs. DRUG  VIOL vs. PROP 

 OR 95% CI p  OR 95% CI p  OR 95% CI p 

Demographics            

Age 0.98 [0.95-1.01] .210  0.96 [0.92-1.00] .062  0.98 [0.94-1.03] .421 

Female 0.65 [0.28-1.50] .312  0.72 [0.21-2.48] .606  1.11 [0.28-4.36] .879 

non-Western 0.63 [0.35-1.12] .118  0.61 [0.27-1.36] .223  0.96 [0.40-2.32] .928 

Homeless 0.62 [0.28-1.36] .233  1.58 [0.66-3.75] .303  2.54 [0.92-7.03] .072 

Social benefit 0.48 [0.24-0.93] .031  0.69 [0.29-1.66] .410  1.45 [0.56-3.78] .442 

Drug use            

Near-daily crack use 0.64 [0.37-1.11] .113  0.74 [0.35-1.56] .426  1.15 [0.51-2.63] .733 

Crack binge 1.21 [0.71-2.08] .484  1.78 [0.84-3.78] .130  1.47 [0.64-3.36] .359 

Near-daily heroin use 0.95 [0.53-1.69] .862  2.00 [0.95-4.20] .068  2.10 [0.92-4.80] .077 

IDU 0.50 [0.19-1.35] .173  0.17 [0.02-1.41] .101  0.34 [0.04-3.17] .347 

Near-daily alcohol use 2.03 [1.17-3.53] .012  1.84 [0.87-3.92] .113  0.91 [0.40-2.06] .818 

Criminal history            

First arrest before 18 0.97 [0.48-1.94] .931  1.59 [0.60-4.23] .352  1.64 [0.56-4.77] .363 

Lifetime arrests (/age) 0.68 [0.45-1.01] .054  1.19 [0.69-2.08] .528  1.77 [0.97-3.23] .063 

Months in jail (/age) 0.99 [0.78-1.25] .916  0.90 [0.68-1.19] .473  0.91 [0.66-1.26] .582 

Arrest before use            

Same age 1.11 [0.53-2.30] .787  0.59 [0.21-1.63] .307  0.53 [0.17-1.63] .270 

Use before arrest 0.74 [0.32-1.71] .479  0.71 [0.22-2.29] .569  0.96 [0.27-3.46] .954 

First arrest dealing 0.38 [0.14-1.03] .057  1.46 [0.43-4.97] .548  3.83 [0.89-16.40] .071 

First arrest property 1.28 [0.67-2.45] .461  1.23 [0.50-3.01] .650  0.96 [0.36-2.57] .940 

Fist arrest violence 0.47 [0.18-1.19] .109  1.76 [0.64-4.85] .276  3.77 [1.12-12.69] .032 

Constant   .022    .950    .160 

 PROPDRUG vs. DRUG  PROPDRUG vs. PROP  PROPDRUG vs. VIOL 

 OR 95% CI p  OR 95% CI p  OR 95% CI p 

Demographics            

Age 0.98 [0.94-1.02] .352  1.00 [0.96-1.05] .908  1.02 [0.97-1.07] .404 

Female 1.09 [0.44-2.71] .859  1.67 [0.57-4.86] .347  1.50 [0.36-6.18] .574 

non-Western 0.45 [0.23-0.91] .027  0.72 [0.33-1.55] .402  0.75 [0.29-1.96] .558 

Homeless 0.67 [0.27-1.68] .393  1.08 [0.38-3.06] .884  0.43 [0.14-1.30] .134 

Welfare 0.45 [0.20-1.01] .054  0.96 [0.40-2.29] .921  0.66 [0.23-1.87] .432 

Drug use            

Near-daily crack use 0.68 [0.35-1.32] .257  1.07 [0.52-2.20] .855  0.93 [0.38-2.26] .868 

Crack binge 1.76 [0.92-3.37] .086  1.45 [0.71-2.97] .306  0.99 [0.40-2.42] .979 

Near-daily heroin use 1.13 [0.58-2.20] .728  1.19 [0.56-2.49] .654  0.56 [0.23-1.37] .207 

IDU 0.95 [0.35-2.54] .915  1.89 [0.57-6.26] .298  5.48 [0.60-49.65] .131 

Near-daily alcohol use 1.55 [0.79-3.03] .203  0.76 [0.37-1.57] .462  0.84 [0.34-2.07] .703 

Criminal history            

First arrest before 18 1.02 [0.46-2.28] .958  1.05 [0.43-2.56] .908  0.64 [0.21-2.01] .447 

Lifetime arrests (/age) 0.57 [0.37-0.89] .012  0.84 [0.52-1.37] .494  0.48 [0.25-0.89] .021 

Months in jail (/age) 0.97 [0.75-1.26] .801  0.98 [0.73-1.31] .889  1.07 [0.76-1.50] .687 

Arrest before use            

Same age 0.91 [0.38-2.17] .828  0.82 [0.31-2.17] .690  1.54 [0.46-5.22] .484 

Use before arrest 0.62 [0.24-1.61] .324  0.84 [0.29-2.40] .739  0.87 [0.22-3.37] .838 

First arrest dealing 0.65 [0.20-2.13] .473  1.70 [0.41-7.02] .466  0.44 [0.09-2.18] .317 

First arrest property 1.93 [0.86-4.34] .113  1.51 [0.61-3.71] .369  1.57 [0.53-4.66] .419 

Fist arrest violence 0.85 [0.30-2.39] .762  1.83 [0.54-6.16] .329  0.49 [0.13-1.75] .270 

Constant   .244    .452    .456 

Cox and Snell R2 = .213 

Nagelkerke R2 = .237 

DRUG = Drug dealing only (n=234); PROP = Property crimes only (n=88); PROPDRUG = Property crimes and drug dealing, 

but not violent crimes (n=56); VIOL = Violent crimes (n=41). 
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5.4. DISCUSSION  

The purpose of this study was to assess which factors among current crack users are related 

to current involvement in crime and, specifically, which types of crime.  

To address the first aim, participants were classified into current non-criminals (n = 

608) and current criminals (n = 431), based on their self-reported criminal behaviour in the 

past 30 days, and then compared through bivariate analysis. Current criminals differed 

substantially from current non-criminals with regard to general characteristics, drug use and 

criminal career. Logistic regression analyses were then performed to assess which factors 

predicted current criminal behaviour.  

In accordance with the economic-compulsive model, we expected heavier patterns of 

drug use to be associated with criminality. This was the case for most drug use variables, 

namely near-daily crack use, crack binge episodes and near-daily alcohol use. In fact, those 

who binged on crack were twice as likely to be involved in crime. However, the reverse 

hypothesis derived from the economic-compulsive model (i.e. that social benefits were 

negatively associated with criminal involvement) was not confirmed.  

As we had hypothesised, based on the lifestyle model, we found that homelessness 

was positively associated with criminality. Homeless crack users are generally those in the 

worst living conditions and lacking the basic skills to obtain legitimate sources of income, 

thus being more likely to commit to crimes to sustain their lifestyle. A previous Dutch study 

(M. Coumans & Spreen, 2003) has shown how homelessness is a consequence but also a 

cause of further immersion into deviance and marginalization for hard-drug users .  

Following life-course theories, we expected that being engaged in crime at an early 

age and having a more prolific criminal career would result in greater chances of being 

currently involved in crime. Furthermore, we hypothesized that those criminals who had 

been arrested before their onset of hard-drug use would be more likely to be currently 

committing crimes. Although current criminals differed significantly from current non-

criminals with regard to all these variables in the bivariate analysis, only time spent in prison 

remained significantly associated with current criminality in the regression analysis, 

indicating that current criminals have long-standing affiliations with criminal subcultures. 

Within the lifecourse framework, we also anticipated age-related desistance from crime and 

therefore younger age to be associated with current criminality. While most of the crack 

users in this study had been arrested and/or imprisoned in the past, the majority (58.5%) 

had not been engaged in criminal activities in the past 30 days. We consider the advanced 

age of the study population (mostly in their 40s or 50s) to be an important explanatory 

factor. An older age could imply some impairment by chronic use that might influence 

(successful) involvement in crime.  

Our second aim was to explore which factors were associated with specialization in 

specific types of crime. Among those involved in crime in the past 30 days, most engaged 

only in selling drugs, followed by property crimes only, both property crimes and selling 

drugs and then violent crimes. Multinomial regression analysis showed little differentiation 

between groups. Crack users currently committing property crimes only and those 

combining property crimes and selling drugs had similar profiles in terms of demographics, 

drug use and criminal career. Both groups also had differentiating characteristics from crack 
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users engaging in drug sales only. This suggests that crack users who engage in both property 

crimes and the selling of drugs are property criminals who complement their illegal income 

with drug sales and not the other way around. Although receiving social benefits was not 

associated with current criminality in general, not being on welfare predicted property 

crimes as opposed to selling drugs. Welfare can be regarded as a protective factor for 

property crime specifically, but not for crime in general. That welfare does not seem to serve 

as a protective factor against selling drugs, might be related to the fact that most drug sellers 

among this population of crack users can be classified as „assistants‟ or „amateurs‟ with low 

earnings from drug sales (Oteo Pérez et al., 2013).  

Current involvement in violent crime was associated with first arrest for violent 

crimes, which corresponds with findings from the Careers in Crack Project in the USA, where 

individuals with a history of violence before crack use were likely to continue such behaviour 

after crack initiation . Committing violent crimes was not, as we assumed, associated with 

frequent alcohol use. Remarkably, violent crime was more likely uncommon among the crack 

users in this study (3.8%, and 9.7% of criminals), given the strong association between crack 

cocaine use and violence found in the literature (Boles & Miotto, 2003; Felson & Bonkiewicz, 

2013; Inciardi & Pottieger, 1998). We can speculate that, again, the advanced age of crack 

users in our sample played a major role in this finding (Sampson & Laub, 2005), as well as 

systemic circumstances associated with the Dutch crack market that differ from those 

typically found in the USA, especially those described for the so-called „crack era‟ (Boles & 

Miotto, 2003).  

We did not formulate any hypotheses or assumptions about gender differences in 

criminal involvement or specialization. The literature has typically portrayed the illegal 

activities of female crack users as predominantly sex work, „leaving‟ other types of crime up 

to males (Adler, 1993; Bean, 2012; Inciardi, Lockwood, & Pottieger, 1993). In the study by 

Farabee et al. , females were more likely than males to be specialized in victimless crimes 

(i.e. prostitution and drug dealing) than in predatory crimes (i.e. property and violent 

crimes) (Farabee et al., 2001).). In the Netherlands, prostitution has been legalized since 

2000 and street prostitution is not considered a crime but a minor offence in local by-laws. 

Although some of the female crack users in our study were engaging in street prostitution 

(18.8%), many were also committing crime; in fact, it was more common for females to 

participate in selling drugs (28.1%). Even though females were less often involved in 

criminality in the bivariate analysis, in the logistic regression model, gender did not predict 

criminal involvement or crime specialization.  

5.4.1. Limitations  

In this study, we only included people using crack at least 2 days per week, thereby leaving 

out those who use the drug more sporadically (i.e. recreational users). As we have found, 

current criminal involvement is more likely with more frequent crack use. Consequently, 

current criminal involvement will presumably be lower in a more heterogeneous sample (e.g. 

all last-month use). Nevertheless, more than half of our more selective sample of frequent 

crack users was currently not involved in crime. On the other hand, we focused on crimes 

committed in the past 30 days, thereby narrowing the time-window of criminal involvement.  

We were not able to include underlying genetic factors or psychiatric comorbidities in 

our study. Personality disorders can be an important confounder in the relationship between 
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drug use and violent crime when comparing crack users to non-users or to users of other 

drugs (Paim Kessler et al., 2012; Vaughn, Fu, Perron, Bohnert, & Howard, 2010), Since all 

participants in our study were frequent crack users with limited involvement in violent 

crime, the confounding effect of personality disorders was constrained. However, this should 

be taken into account when interpreting these results.  

Different results might be found if this study were replicated in other countries. 

Traditionally, the Dutch drug policy has been based on a harm reduction and public health 

approach rather than criminalization, and Dutch drug services are characterized by a 

pragmatic, low threshold approach. The Dutch hard-drugs scene has become 

institutionalized, has almost virtually disappeared from the streets and the current 

population of crack users is largely middle-aged. Generalization to countries with younger 

crack-using populations, more aggressive crack markets or more restrictive drug and 

treatment policies is therefore limited.  

Variables relating to current criminal involvement were derived from questions on 

the number of days different types of crime were committed during the last month. The 

questionnaire did not include such detailed questions for a larger time frame (e.g. last year) 

to avoid recall bias. An unknown number of current non-criminals might have committed 

crimes prior to the past 30 days, but we do know that most (65.0%) had not been arrested in 

the past 12 months. Furthermore, this study relied exclusively on self-reports and there is a 

possibility that some crimes were under-reported. However, research has shown that self-

reported data collected by researchers is generally truthful, reliable and valid with this kind 

of population, provided that confidentiality is ensured and that no sanctions are connected 

to the content of the answers (Rounsaville, 1993; Thornberry & Krohn, 2000; Webb, Katz, & 

Decker, 2006).  

5.5. CONCLUSION  

These findings have implications for policy. The factors that have most impact on current 

criminal involvement are those relating to heavier drug use and alcohol use, but 

homelessness and age also play an important role. This means that effective policies could 

benefit from reducing drug and alcohol use among criminally involved crack users and 

addressing their living conditions (e.g. housing). If the economic-compulsive model 

presented by Goldstein serves as explanation for these results, substitution-based therapies 

for those chronic crack users for whom abstinence-based therapies have proven ineffective 

could have a significant impact on (drug-related) criminality by reducing the amount of 

money needed to maintain an addiction, as has been most clearly shown in heroin-assisted 

treatment for chronic, treatment-refractory heroin-addicted patients (Blanken et al., 2010). 

On the other hand, according to the subcultural model, substitution therapy could have 

limited results, since drug use and criminality would both be part of a deviant lifestyle and 

the amount of money spent on drugs would be more related to its availability (Grapendaal, 

1992). This type of elastic demand has been especially identified with crack use (Gossop, 

Griffiths, Powis, & Strang, 1994; Stoever, 2002). Nevertheless, even when considering the 

subcultural model as an underlying explanation for this association between drug use and 

crime, substitution therapy could still bear satisfactory results by offering a setting where 
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both drug use and living conditions can be monitored by professionals. Currently, the 

number of substitution medications that might reduce crack use is limited, but there are 

some promising exceptions, like buproprion, modafinil and dexamphetamine (Castells et al., 

2010; Herin, Rush, & Grabowski, 2010; van Den Brink, 2012). More research in this 

direction (Nuijten, Blanken, van den Brink, & Hendriks, 2011) is encouraged, as it could 

provide tools for preventing a considerable amount of crime.  
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ABSTRACT 

Aims: To explore the potential additional reach of treatment to crack users if 

pharmacotherapy were to become available.  

Methods: Data were derived from interviews with 1,039 frequent crack users, both inside 

and outside treatment, in the three largest Dutch cities. Based on desire and attitude, 

participants were classified into three hypothetical groups: reach of current treatment, 

potential added reach with pharmacotherapy and out of treatment reach. Bivariate analyses 

were used for comparisons between groups.  

Findings: The majority (73.7%) wished to reduce or quit their crack use in the near future. 

Only 32.4% was interested in reducing or quitting with the aid of currently available 

treatment, but another 35.9% showed interest in doing so with hypothetical 

pharmacotherapy, indicating that the reach of treatment might potentially double if 

pharmacotherapy were to become available. The potential added reach of pharmacotherapy 

was characterized by less severe patterns of crack use and a less extensive treatment history 

and included crack users of mixed age, gender, ethnicity, homelessness, criminal 

involvement and health. 

Conclusions: Although the efficacy of pharmacological treatment strategies for crack 

dependence has yet to be proven, pharmacotherapy could substantially broaden treatment 

reach and increase the coverage of social and health care among crack users. 

Keywords: Crack cocaine, treatment reach, pharmacotherapy. 
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6.1. INTRODUCTION 

Methadone substitution therapy has proven its worth for the treatment of opioid 

dependence. What if an equivalent therapy or other pharmacological treatment strategies 

were to become available for crack cocaine users? What would then be the potential added 

reach of treatment and profile of those additionally reached? 

Recurrent crack cocaine use is understood as high-risk drug use (Thanki & Vicente, 

2013) and often associated with medical problems (Afonso, Mohammad & Thatai, 2007; 

Falck, Wang, Siegal & Carlson, 2003; Mégarbane & Chevillard, 2013), psychopathology 

(Falck, Wang & Siegal, 2004; Haasen, Prinzleve, Gossop, Fischer & Casas, 2005; Paim 

Kessler, Barbosa Terra, Faller, Ravy Stolf, Carolina Peuker, Benzano & Pechansky, 2012), 

public health issues (Des Jarlais, Mcknight, Arasteh, Feelemyer, Perlman, Hagan, Dauria & 

Cooper, 2014; Story, Bothamley & Hayward, 2008), crime (Bennett & Holloway, 2009), 

violence (Atkinson, Anderson, Hughes, Bellis, Sumnall & Syed, 2009; Boles & Miotto, 2003) 

and public disorder (Debeck, Buxton, Kerr, Qi, Montaner & Wood, 2011). Although an ageing 

and shrinking population, crack users in the Netherlands remain a group of chronic, 

problematic, marginalized users (Coumans, 2005; Nabben & Korf, 1999; Van der Poel, 

Barendregt & Van de Mheen, 2006). An estimated 5.891 – 7.761 crack dependent users 

reside in the three largest Dutch cities (Oteo Pérez, Cruyff, Benschop, & Korf, 2013); which 

extrapolates to a national estimate of 19.577 – 20.510 (Wisselink, 2013). In 2012, the annual 

treatment demand for crack as primary or secondary drug problem numbered 5.828 

(Wisselink, 2013), implying that the majority of crack users in the Netherlands remain out of 

treatment reach. 

To date, the only registered treatment option for crack users is psychosocial therapy, 

among which cognitive behavioral therapy, motivational interviewing and contingency 

management (EMCDDA, 2014). However, these interventions generally show moderate 

results at best in resolving the chronic, relapsing nature of stimulant dependence (Dutra, 

Stathopoulou, Basden, Leyro, Powers & Otto, 2008; Knapp, Soares, Farrel & Lima, 2007; 

Shearer, 2007; Vocci, & Montoya, 2009). This is illustrated by the fact that 76% of crack 

users in addiction treatment in the Netherlands have been registered there for more than 

three years, 47% have had at least three treatment episodes and a mere 5% of the annual 

crack treatment demand concerns first treatment (Wisselink, 2013). 

The Netherlands, like many other countries, have known a long harm reduction 

tradition of agonist substitution therapy for opioid dependence, mainly in the form of 

methadone maintenance treatment. This approach has not only proven effective in 

preventing HIV and other blood-borne diseases among injecting drug users, but has also 

proved to be useful in reducing associated criminality and social harms and provides a low 

threshold treatment setting in which a reduction of opioid use accompanied by 

improvements in health and social functioning is regarded as a positive (often final) outcome 

(Amato, Davoli, Perucci, Ferri, Faggiano & Mattick, 2005; Mattick, Breen, Kimber & Davoli, 

2009; Van den Brink & Haassen, 2006). A similar substitution treatment strategy for crack 

dependence has nevertheless not been implemented, despite encouraging results from 

research investigating the administration of sustained-release psychostimulants like 

dexamphetamine (Castells, Casas, Pérez-Mañá, Roncero, Vidal & Capellà, 2010; Herin, Rush 
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& Grabowski, 2010; Mariani & Levin, 2012). Research efforts have also focused on other 

pharmacological strategies, including studies with anticonvulsants, antidepressants, 

antipsychotics and dopamine agonists, comprehensively reviewed by Van den Brink (2012). 

However, ample studies notwithstanding, no pharmacological therapy for crack dependence 

has proven satisfactory efficacy (Fischer, Blanken, Da Silveira, Gallassi, Goldner, Rehm, 

Tyndall & Wood, 2015). 

Adding pharmacotherapy to the existing crack dependence treatment spectrum 

might increase treatment retention for those crack users in psychosocial therapy and might 

also broaden general treatment reach in attracting groups of crack users wishing to quit or 

reduce their use but currently unwilling to ask for professional help. This could contribute to 

the improvement of both individual and public health and the reduction of crime. Our aim 

was to explore the extent and profile of the potential added reach of pharmacotherapy by 

studying the desire to reduce or quit and attitude towards pharmacotherapy within a large 

sample of crack users, both inside and outside treatment. Research questions were threefold: 

1) To what extent could pharmacotherapy increase reach of treatment, 2) To what extent 

could pharmacotherapy reach a different group of crack users than currently available 

treatment, and 3) To what extent could pharmacotherapy reach a specific subgroup of crack 

users currently out of treatment reach? 

6.2. METHODS 

6.2.1. Data collection 

Data were derived from a social epidemiological survey that was conducted as part of the 

multidisciplinary project „Prevalence, treatment needs and new pharmacotherapeutical 

options for crack users in the Netherlands.‟ The full study design was approved by the ethical 

committee of the Faculty of Medicine of the University of Amsterdam. We interviewed 1,039 

current crack users using two different recruitment methods in the three largest Dutch cities 

(Amsterdam, Rotterdam, and The Hague) between March 2009 and January 2011. Inclusion 

criteria were smoking crack at least two days per week in the last month, aged 18 years or 

older, and residing in one of the city areas. Details of sampling procedures and data 

collection have been documented in a previous article (Oteo Pérez, Benschop & Korf, 2012). 

In short, the first recruitment method was respondent-driven sampling (RDS) (Heckathorn, 

1997). Seeds (first participants of a recruitment chain) were selected taking demographic and 

geographic diversity into account. Participants received two coupons to invite other crack 

users they knew to the study and only recruits presenting their coupons (and meeting 

inclusion criteria) were allowed to participate. RDS recruiters received € 5 for each 

successfully recruited respondent. The second recruitment method consisted of random 

sampling of crack users registered at substitution treatment facilities and user rooms. The 

combination of recruitment methods ensured a diverse representation of crack-using 

populations both inside and outside institutional settings. RDS resulted in crack users who 

were younger on average and more often female and western than in the institutional 

samples (Oteo Pérez, Benschop & Korf, 2012). Participants signed an informed consent form 

before being interviewed and received € 10 after completing a face-to-face structured 

questionnaire. Whenever possible interviews were conducted outside treatment settings (at 
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the research institute, at a participant‟s home, in a park, etc.); if the interview did take place 

at an institution, no care workers were present during the interview. The questionnaire 

covered a broad array of questions on substance use patterns, crack market and supply, 

treatment history, social, physical and mental problems, criminal activities, quitting and 

reducing crack use and attitude towards pharmacotherapy. The latter are the focus of the 

present study. 

6.2.2. Measures 

Current desire to quit or reduce crack use was assessed using a single question “Would you 

like to quit or reduce your crack use within the next 12 months?” (Response options: „no,‟ 

„reduce‟ or „quit‟). This was followed up with an open-ended question about the reasons for 

their response. Answers were recorded in short phrases and key words and later categorised 

(multiple categories per answer possible). Those who wished to quit or reduce their crack use 

were also asked if they thought they needed treatment to do so (response options: „yes, with 

the aid of treatment,‟ „no, by myself without treatment‟). 

Attitude towards pharmacotherapy was based on four questions, preceded by a 

hypothetical scenario: “Suppose a new medication would exist that helps you reduce or quit 

your crack use, would you participate in treatment or research with such medication if you 

got the chance, (a) if the pharmacotherapy was aimed at abstinence, (b) if the 

pharmacotherapy was aimed at reduction, (c) would you be prepared to attend treatment 

services twice a week to receive the medication, and (d) would you be prepared to undergo 

regular urine drug tests during treatment”. Response options for all four questions were: 

„certainly no,‟ „probably no,‟ „don‟t know,‟ „probably yes‟ and „certainly yes.‟ These were 

recoded to „yes‟ (probably/certainly) and „no‟ (other responses). 

Five types of characteristics were assessed in comparisons between groups. With the 

exception of treatment history and crack dependence, all measures refer to the last 30 days. 

Sociodemopgraphics: age, gender (female), ethnicity (non-Western, classification 

according to Statistics Netherlands (Alders, 2001)), social benefit (obtaining any kind of 

social welfare allowance), and homelessness (sleeping rough or in a night shelter). 

Criminality: criminal involvement (committing drug sales, property crimes and/or violent 

crimes (Oteo Peréz, Benschop, Blanken & Korf, 2015)), and number of days of committing 

criminal and/or minor offences (street prostitution, public drunkenness, public order 

offences or fare evasion). 

Severity of crack use: average years since onset, near-daily use (6 or 7 days/week), binge 

episode (using crack without sleeping for 24 h), and perceived severity of crack use problems 

(“To what extent do you suffer from problems with your crack use?”, response options: 0 „not 

at all,‟ 1 „a little,‟ 2 „somewhat,‟ 3 „quite a bit‟ and 4 „a lot‟). 

Health: MAP-H score (Maudsley Addiction Profile –Physical Health section, a 10-item 

symptom rating scale with a 0-40 overall scoring range (0 = no symptoms) (Marsden, 

Gossop, Stewart, Best, Farrell, Lehmann, Edwards & Strang, 1998)), in treatment for 

physical problems, and in psychiatric treatment. 
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Treatment history: number of lifetime treatment episodes for alcohol or drugs, lifetime 

treatment for crack (outpatient psychosocial treatment, detoxification and/or clinical drug 

free treatment), appreciation of crack treatment received (appraisal per type of treatment: 0 

„very negative,‟ 1 „negative,‟ 2 „neutral,‟ 3 „positive‟ and 4 „very positive‟; averaged for those 

who received two or three types of crack treatment), and lifetime episode of reduction or 

abstinence (ever quit or considerably reduced crack use for more than a month besides 

hospitalisation or detention time, last time with or without the aid of treatment). 

6.2.3. Analyses 

Descriptive analyses were used to explore desire to reduce or quit and attitude towards 

pharmacotherapy. Based on desire and attitude, participants were classified into three 

hypothetical groups: reach of currently available crack treatment, potential added reach of 

pharmacotherapy and out of treatment reach (see paragraph 3.3 Potential reach of 

treatment in the Results section). The first and second group were compared to explore if 

pharmacotherapy could reach a different group of crack users than currently available 

treatment. The second and third groups were compared to explore if pharmacotherapy could 

reach a specific subgroup of crack users currently out of treatment reach. Bivariate analyses 

were used for comparisons between groups: Χ2 tests for nominal variables and Student‟s T-

test for continuous variables. All analyses were performed with SPSS v.20. 

6.3. RESULTS 

6.3.1. Participants 

The study sample consisted of 1,039 frequent crack users (≥ 2 days per week) in Amsterdam, 

Rotterdam, and The Hague, aged 18-73 years (mean 46.0 (SD 8.7) years). Most (81.5%) were 

male and about half (49.5%) were of non-Western ethnicity. For further relevant 

characteristics of the total sample (including severity of crack use, criminality, health and 

treatment history) we refer to Table 3. 

6.3.2. Desire to reduce or quit 

About a quarter of the crack users (26.3%) expressed no desire to reduce or quit their crack 

use within the next 12 months. In an open-ended question these users were asked why they 

did not wish to do so. Excluding the generic “I don‟t feel like it” and similar statements 

reflecting the absence of a clear motivation, the top five categories of reasons given to not 

reduce or quit were that they controlled their use, were satisfied with their life as it was, 

enjoyed using crack, had resigned themselves to a lifetime of use, or were unable to reduce or 

quit because of other crucial issues (Table 1). On the other hand, 26.9% of the crack users in 

the study did desire to reduce their crack use in the near future and almost half (46.8%) 

wished to quit their crack use. Both these groups substantiated their desire with largely 

similar reasons, although the order of the top five categories varied (Table 1). Among those 

wishing to reduce their use, financial problems were the most prevalent, followed by health 

issues, life improvement, age and relationships. Among those wishing to quit, relationships 

were most often mentioned, followed by financial reasons, health, and age. Life 

improvement was not in the top five categories of reasons to quit; instead crack users 

wishing to quit their use stated that they were fed up with their life as a user. 
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Table 1: Top five categories of reasons for (lack of) desire to reduce or quit crack use. 

 

No desire to reduce or quit (n = 273)* 

 

Use under control  

(e.g. “I can manage my use”, “I have my use under control”, “I use moderately”) 

18.7% 

Enjoy using 

(e.g. “I like it”, “It feels good”, “I love crack”)  

17.9% 

Satisfied with life 

(e.g. “It‟s my way of life”, “I‟m doing well”, “I have no problems with it”) 

17.2% 

Resigned to lifetime of use 

(e.g. „” I have used for too long”, “I‟m at peace with not being able to”, “At my age, it will be my 

death” 

12.8% 

Other crucial issues 

(e.g. “I need to quit heroin first”, “Pointless, I have no home”, “I have more important 

problems”)  

5.9% 

 

Desire to reduce (n = 280) 

 

Financial 

(e.g. It‟s too expensive”, “Waste of money”, “Financial problems”) 

31.8% 

Health 

(e.g. “It destroys my body”, “I want to stay healthy”, “Trouble with my lungs”) 

25.4% 

Improve life 

(e.g. I want to start a new, better life”, “To do fun things”, “So I can go on vacation”) 

15.7% 

Age 

(e.g. I‟m getting older”, “I will be a grandmother next year”, “Because of my age”) 

13.2% 

Relationships 

(e.g. “My girlfriend is pregnant”, “For my husband”, “I cause my mother and daughter grief”) 

12.9% 

 

Desire to quit (n = 486) 

 

Relationships 

(e.g. “I‟m in love”, “I disturbs my social life”, “I want to see my children again”) 

24.1% 

Financial 

(e.g. “All my money is spent”, “I want to be rid of my debts”, “For my wallet”) 

22.8% 

Health 

(e.g. “Heart problems”, “For my body and soul”, “Because I have COPD”) 

19.1% 

Age 

(e.g. “I‟m 40, time to do something with my life”, “I‟m too old for this”, “I grow older and wiser”) 

14.0% 

Fed up with this life 

(e.g. “I‟ve had enough”, “I don‟t want to live like this any longer”, “I‟m done, I‟m tired”) 

14.0% 

* Excluded from top five: No real reason (e.g. “I don‟t feel like it”, “I don‟t want to”, “No need”; 18.7%). 

 

Among crack users wishing to reduce or quit, most (56.0%) said they would do it 

themselves and did not think they would require treatment. Combining the desire to reduce 

or quit and the perceived (lack of) treatment need, five groups were distinguished: no 

current desire to reduce or quit (n = 273, 26.3%), current desire to reduce (n = 185, 17.8%) or 

quit (n = 244, 23.5%) without treatment, and current desire to reduce (n = 95, 9.1%) or quit 

(n = 242, 23.3%) with treatment. 

6.3.3. Attitude towards pharmacotherapy 

Regardless of their current desire to reduce or quit, all crack users were asked if they would 

be interested in treatment with hypothetical medication that would help them to reduce or 

quit their use. Of the total group, 55.2% stated they would be interested in pharmacotherapy 



 

98 

aimed at reducing crack use and 65.9% would be interested in abstinence-orientated 

pharmacotherapy. In total 69.9% of the crack users in the study expressed a positive attitude 

towards pharmacotherapy. However, some were not prepared to attend treatment services 

twice a week and/or undergo urine drug tests. Since pharmacotherapy for crack use without 

such or similar requirements seems highly unlikely, Table 2 represents the number of crack 

users interested in pharmacotherapy with mandatory attendance and urine tests within the 

aforementioned five groups. Generally, there seemed to be a broad willingness to adhere to 

these requirements, since a total of 61.2% (3.6%+45.0%+12.6%) expressed a positive attitude 

towards pharmacotherapy with mandatory attendance and urine tests. Additional analysis 

showed that aversion to therapy requirements was not associated with current (lack of) 

desire to reduce or quit and/or the perceived (lack of) need for treatment. 

 

Table 2: Current desire to reduce or quit crack use and expressed interest in pharmacotherapy 

 Expressed interest in hypothetical pharmacotherapy to 

reduce and/or quit crack use 

Total 

 no reduce only reduce  

and quit 

quit only  

No current desire to reduce or quit 157 

(57.5%) 

C* 

18 

(6.6%) 

B* 

76 

(27.8%) 

B* 

22 

(8.1%) 

B* 

273 

(100%) 

 

Current desire to reduce without 

treatment 

73 

(39.5%) 

C* 

9 

(4.9%) 

B* 

89 

(48.1%) 

B* 

14 

(7.6%) 

B* 

185 

(100%) 

 

Current desire to quit without 

treatment 

99 

(40.6%) 

C* 

2 

(0.8%) 

B* 

103 

(42.2%) 

B* 

40 

(16.4%) 

B* 

244 

(100%) 

 

Current desire to reduce with 

treatment 

27 

(28.4%) 

A* 

4 

(4.2%) 

A* 

57 

(60.0%) 

A* 

7 

(7.4%) 

A* 

95 

(100%) 

 

Current desire to quit with treatment 47 

(19.4%) 

A* 

4 

(1.7%) 

A* 

143 

(59.1%) 

A* 

48 

(19.8%) 

A* 

242 

(100%) 

 

Total 403 

(38.8%) 

37 

(3.6%) 

468 

(45.0%) 

131 

(12.6%) 

1039 

(100%) 

*Hypothetical groups: A = reach of currently available crack treatment, B = potential added reach of 

pharmacotherapy, C = out of treatment reach. 

 

Several figures and patterns in Table 2 are noteworthy. First, the interest in 

pharmacotherapy is highest among crack users with a current desire to reduce or quit with 

treatment, followed by those who wish to reduce or quit by themselves, and lowest among 

those who currently do not wish to reduce or quit. Nevertheless, a sizeable part of the latter 

crack users (6.6%+27.8%+8.1%=42.5%) do show a positive attitude towards 

pharmacotherapy. Second, a considerable proportion of crack users show no interest in 

pharmacotherapy to reduce or quit their use; even among those with a current wish to 

reduce (28.4%) or quit (19.4%) with treatment. Third, more interest is shown in 

pharmacotherapy aimed at abstinence than in treatment aimed at reduction of crack use. Of 

the total group, 57.6% (45.0%+12.6%) are interested in quitting with the assistance of 

pharmacotherapy, while 48.6% (45.0%+3.6%) wish to reduce with pharmacotherapy. And 

fourth, a majority of crack users who currently wish to reduce (not quit) their use, shows a 

positive attitude towards quitting with pharmacotherapy. Of the 280 (185+95) crack users in 
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this study with a current desire to reduce 167 (89+14+57+7) show interest in abstinence-

orientated pharmacotherapy; a majority of 59.6%. 

 

6.3.4. Potential reach of treatment 

The potential reach of currently available (non-pharmacological) treatment for crack use is 

theoretically formed by users who wish to reduce or quit with treatment in the next 12 

months (light-grey cells marked „A‟ in Table 2, n = 337, 32.4%). The potential added reach of 

pharmacotherapy is then theoretically formed by those who currently do not wish to reduce 

or quit, or wish to reduce or quit without treatment, but express interest in reducing or 

quitting with pharmacotherapy (mid-grey cells marked „B‟ in Table 2, n = 373, 35.9%). 

Hypothetically, if pharmacotherapy for crack use would become available, the reach of 

treatment could therefore double within the group of crack users in this study. Table 3 shows 

differences and similarities in characteristics between the current reach of crack treatment 

(A) and the potential added reach of pharmacotherapy (B). 

The potential added reach of pharmacotherapy differs from the current reach of crack 

treatment in terms of age (older), ethnicity (less non-western) and health (better health, 

indicated by a lower average MAP score), but mostly in terms of severity of crack use and 

treatment history. The potential added reach shows less severe patterns of crack use than the 

current reach; they have less often experienced a crack binge episode in the last month and 

show a lower perceived severity of crack problems. Co-morbid heroin use is also less 

frequent in the potential added reach. Treatment history is less extensive in the potential 

added reach. Compared to the current potential reach, these crack users have less often 

attended drug or alcohol treatment (8.3% of the potential added reach have never received 

any form of treatment versus 4.7% for the current potential reach, figures not in table). The 

potential added reach has also less often received out-patient or in-patient (detoxification or 

drug free) treatment for crack, and those who did show less appreciation of the crack 

treatment they have received. And the last time (if ever) the potential added reach quit or 

significantly reduced their crack use, it was less often with treatment and more often without 

treatment on their own accord. 

Crack users who currently do not wish to reduce or quit with treatment nor show 

interest in pharmacotherapy, theoretically remain beyond the reach of both currently 

available crack treatment and potential future pharmacotherapy (dark-grey cells marked „C‟ 

in Table 2, n = 329, 31.7%). Table 3 also shows differences and similarities between the 

potential added reach of pharmacotherapy (B) and crack users who remain out of reach of 

crack treatment (C). There are relatively few differences between these two groups. Crack 

users that remain out of reach experience less severe problems from crack use, have less 

often attended detoxification treatment for crack use and are more often near-daily heroin 

users. Both groups also differentiate in their current desire to reduce or quit: those who 

remain out of reach more often do not wish to reduce or quit in the near future than the 

potential added reach (47.7% versus 31.1%, χ2 20.373, p = .000, figures not in table). 
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Table 3. Characteristics of reach of currently available treatment, added reach of pharmacotherapy 

and crack users who remain out of treatment reach (hypothetical groups) 

 TOTAL 

 

 

n = 1.039 

A* 

current 

reach 

n = 337 

B* 

added 

reach 

n = 373 

C* 

out of 

reach 

n = 329 

difference 

between 

A and B 

p 

difference 

between 

B and C 

p 

Sociodemographic 

characteristics 

      

av. age (SD) 46.0 (8.7) 44.1 

(8.4) 

47.0 

(7.8) 

46.7 

(9.5) 

.000 .569 

Female 18.5% 21.1% 16.6% 17.9% .129 .646 

non-western 49.5% 57.3% 46.6% 44.7% .005 .601 

social benefit 82.4% 80.7% 84.7% 81.5% .158 .745 

homeless 11.6% 13.9% 10.2% 10.9% .123 .249 

Severity of crack use       

av. years since onset crack use 

(SD) 

19.3  

(0.4) 

18.7 

(0.4) 

19.8 

(0.4) 

19.3 

(0.4) 

.077 .430 

near-daily crack use 52.1% 57.0% 50.4% 48.9% .086 .698 

binge episode 35.8% 45.4% 33.0% 29.2% .001 .279 

av. severity crack use problems 

(SD) 

0.9 

 (1.3) 

1.5  

(1.5) 

0.7 

(1.2) 

0.5 

(0.9) 

.000 .001 

comorbid near-daily heroin use 28.2% 31.2% 23.3% 30.7% .019 .028 

criminality       

criminal involvement 41.5% 46.9% 40.2% 37.4% .073 .443 

av. days criminal/minor 

offences (SD) 

7.6  

(11.3) 

8.4 

(11.2) 

7.3 

(11.0) 

7.3 

(11.2) 

.170 .959 

Health       

av. MAP score (SD) 10.6  

(7.6) 

12.2 

(8.4) 

10.2 

(7.0) 

9.3  

(7.2) 

.001 .081 

in treatment for physical 

problems 

41.3% 43.3% 41.3% 39.2% .583 .576 

in psychiatric treatment 18.9% 21.4% 18.5% 16.7% .339 .537 

treatment history       

av. lifetime alcohol/drug 

treatments (SD) 

5.4  

(6.9) 

7.2 

(7.4) 

5.0 

(7.0) 

4.1  

(5.6) 

.000 .077 

lifetime any crack treatment 56.9% 75.7% 51.5% 43.8% .000 .041 

- out-patient 17.0% 24.9% 14.7% 11.6% .001 .213 

- in-patient detox 40.3% 57.9% 35.9% 27.4% .000 .015 

- in-patient clinical drug free 38.3% 54.6% 33.0% 27.7% .000 .127 

av. appreciation of crack 

treatment (SD)# 

2.2 

 (1.0) 

2.3 

(0.9) 

2.1 

(1.0) 

2.2  

(1.0) 

.023 .783 

lifetime episode of reduction or 

abstinence 

70.2% 78.9% 67.3% 78.9% .000 .426 

- last time with treatment 21.5% 37.1% 15.8% 11.9% .000 .131 

- last time without treatment 48.7% 41.8% 51.5% 52.6% .010 .769 

*Hypothetical groups based on current desire to reduce or quit crack use and expressed interest in 

pharmacotherapy (see Table 2). A = reach of currently available crack treatment, B = potential added reach of 

pharmacotherapy, C = out of treatment reach. 

#Only applicable for those with lifetime crack treatment (Total n=591, Current reach n=255, Added reach n=192, 

Out of reach n=144). 

Figures in bold = significant difference between groups (p < .05). 
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6.4. DISCUSSION 

This study explores the desire to quit or reduce crack use and attitudes towards 

pharmacotherapy among frequent crack users in the Netherlands, both inside and outside 

treatment. We did not profess to report anything other than an indication of the potential 

size and profile of the additional influx of crack users in treatment should pharmacotherapy 

become an established treatment option. Results are derived from self-reported intentions to 

change and interest in hypothetical pharmacotherapy, although this hypothetical therapy 

was based on a realistic scenario with mandatory regular attendance to treatment services 

and urine tests. 

The majority of crack users (73.7%) wished to reduce or quit their use in the near 

future for reasons related to finance, health, relationships and age. Additionally, the wish to 

reduce crack use was substantiated by positive perceptions of future life conditions, while the 

wish to quit was motivated through negative perceptions of present life conditions. Despite 

the dominant desire to reduce or quit, interest in currently available crack treatment was 

limited to about a third (32.4%) of the crack users in this study. However, another third 

(35.9%) did not wish to reduce or quit with currently available treatment, but did show 

interest in doing so with pharmacotherapy. Thus, results suggest that if pharmacotherapy 

were available, the reach of crack treatment among frequent crack users could potentially 

double. 

The potential added reach of pharmacotherapy showed less severe patterns of crack 

use, indicating that pharmacotherapy could not only broaden treatment reach in mere 

numbers, but also in extending the coverage of the spectrum of crack use patterns. The 

potential added reach was also characterized by a less extensive treatment career than the 

current reach, and the treatment they had received was more negatively appreciated and had 

less often resulted in reduction or abstinence of crack use. The future clientele of 

pharmacotherapy might enter treatment either with a pessimistic, preconceived mindset 

from failed therapy attempts, or with an optimistic, expectant attitude towards novel therapy 

prospects. And treatment compliance might be affected by confirmation or refutation of their 

pessimism or optimism during the course of pharmacotherapy. 

Although pharmacotherapy seems to be able to reach a substantial and different 

group of crack users than the currently available treatment, it does not necessarily seem to 

reach a distinctive subgroup of crack users, for there was little difference between those who 

could (added reach) and could not (out of reach) be persuaded to reduce or quit with 

pharmacotherapy. Conversely, pharmacotherapy appealed to a wide range of crack users of 

mixed age, gender and ethnicity, including those who are homeless, criminally involved or in 

poor health. The addition of pharmacotherapy to the crack treatment spectrum could 

therefore not only help in curbing high-risk crack use, but also contribute to diminishing 

homelessness, reducing crime and improving public health. 

A study strength is that a large and varied sample of 1,039 users is included, both 

inside and outside treatment, comprising approximately 15% of the total population of crack 

users in the city areas under study (estimated at 6,659 by Oteo Pérez, Cruyff, Benschop, & 

Korf, 2013). A study limitation that must also be acknowledged is that our results are based 

on intentions and attitudes. Little is known regarding (perceived) barriers for entry in 
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today‟s crack treatment system in the Netherlands. Social, financial or service-related factors 

reported in other countries, among other drug using populations and from other decades do 

not necessarily extrapolate to the present day Dutch context (cf. Notley, Maskry & Holland, 

2012). Whatever treatment barriers may exist, the availability of pharmacotherapy alone 

might not suffice to cross the threshold. A first Dutch randomized controlled feasibility trial 

with topiramate showed disappointing treatment compliance (only 14% took topiramate for 

at least 11 weeks of the 12-week study period), possibly because of low dosage and lack of 

reinforcement (Nuijten, Blanken, Van den Brink & Hendriks, 2014). To what extent crack 

users will participate in and adhere to pharmacotherapy should it become a regular 

treatment service, and to what extent anticipated effects on crack use, crime and health can 

be accomplished, remains unclear. 

The reach of treatment we explored was that of crack-specific treatment. Crack users 

who lack interest in currently available crack treatment or possible future crack 

pharmacotherapy do not necessarily remain entirely out of reach of any professional help or 

treatment. In the Netherlands, many crack users also use heroin – many were heroin users 

first and added crack to their repertoire – and are included in the substantial coverage of 

methadone treatment. Of the 1.039 participants in this study, 407 (39.2%) were part of the 

random sample from the opioid substitution treatment services and 233 (22.4%) were part of 

the random sample from user rooms, through which many are in contact with social and 

health services (Oteo Pérez, Benschop & Korf, 2012). Results also show that most have 

received some form of alcohol or drug treatment in their lifetime. Still, the estimated size of 

the crack dependent population in the Netherlands far outranks the number of crack users in 

treatment. Any increase in the number of crack users coming into contact with professional 

care should be encouraged. 
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CONCLUSION 
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This final chapter will reflect on the main conclusions in the previous chapters in this thesis 

and integrate them in a more general discussion. 

Chapter 1 introduced the phenomenon of crack use in the Netherlands, highlighting 

the gaps in knowledge about crack users as a population of problem drug users and the lack 

of specific treatment forms. It gave an overview of the appearance of crack globally and in 

the Netherlands and some indication of current prevalence. 

The aim of this thesis was to describe the characteristics of urban frequent crack 

users in the three largest cities in the Netherlands in terms of prevalence, patterns of use, 

socio-demographic characteristics, involvement in crime, particularly drug dealing, and to 

gain insight into their initial interest and willingness to participate in pharmacological 

treatment. In order to address our objectives, we formulated the following questions, 

namely: 

1. What are the socio-demographic characteristics and patterns of use of urban frequent 

crack users in the Netherlands? Do different sampling methods yield different 

profiles of crack users?  

2. What is the prevalence of frequent crack use in the three largest cities in the 

Netherlands? 

3. To what extent and how are (types of) frequent crack users involved in drug dealing? 

4. To what extent and how are (types of) frequent crack users involved in drug-related 

crime? 

5. To what extent are (types of) frequent crack users interested and willing to 

participate in pharmacological treatments with new, potentially efficacious 

medications for cocaine dependence? 

7.1. PROFILE AND PREVALENCE OF THE CRACK USER 

POPULATION (Chapters 2 and 3) 

In order to assess the main characteristics of crack users, we explored which profiles of crack 

users would result from respondent-driven sampling (RDS) compared to those obtained 

from institutional samples, i.e. which are often used to access populations of hard drug 

users. In this case we compared RDS and random samples of crack users in opiate 

substitution treatment (ST) facilities and supervised user rooms (UR). We conducted a 

survey in each of these three settings and in each city, resulting in nine sub-samples. The 

aggregated sample was largely represented by low educated males in their forties and fifties. 

Typically they had a long history of crack use and heroin use was also very common.  

Another salient characteristic was ethnicity, with a large presence of Surinamese, 

Antillean and Moroccan crack users. This ethnic distribution is similar to that of opiate users 

in Dutch cities (Buster, 2001) and is related to historical reasons explained in Chapter 1. 

Social exclusion, unemployment and cultural differences have played an important role in 

the Dutch hard drug scene since the 1970s and many of today´s long-standing crack users 

were young disadvantaged immigrants who started their drug use, and often drug-dealing 

and petty crime in the 1980s and 1990s.  
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Older age and chronicity among this group is an issue that brings additional 

problems, such as more healthcare needs. Why this generation of crack users has not been 

succeeded by a younger one is a question that requires future research. Even though the use 

of cocaine has been either on the rise or stabilised during the past two decades (Van Laar & 

van Ooyen-Houben, 2014), this has been mainly intranasal use of powder cocaine  not 

smoking crack. Apparently, young drug users in general are reluctant to take crack-cocaine. 

The negative image of crack users, associated with a „junkie‟ lifestyle and with violence 

related to the 1980s and 1990s U.S. crack epidemic (Reinarman & Levine, 1997) might play 

an important role. The markets as well seem to be separated for the two forms of cocaine, 

with dealers selling crack partly along with heroin to the population of „problem‟ or „high 

risk‟ drug users and cocaine powder along with other stimulants predominantly to 

„recreational users‟ (Gruter, 2005; Nabben & Korf, 1999). The use of crack has been found to 

play a role in the process of marginalisation of young drug users, acting as „catalyst,‟ 

contributing to a greater loss of control and to higher chances of social exclusion by 

mainstream society (Coumans & Spreen, 2003; Van der Poel & van de Mheen, 2006). Unless 

radical changes in today´s Dutch society took place, it seems not likely that the use of crack 

will gain some popularity among recreational drug users. However, drug trends are not quite 

predictable and similarly to the recent rise in heroin use observed in the U.S. (Jones, Logan, 

Gladden, & Bohm, 2015), an increase in crack use and in popularity among younger drug 

users in the Netherlands or other European countries is not unthinkable.  

In order to compare the samples, we used a formula published by Burt et al. (2010), 

which compares RDS population estimates with sample proportions of other samples using a 

χ2 test after adjusting for RDS design effects. Since RDS design effects could only be 

calculated for each city, traditional χ2 and RDS sample proportions were used in this case, 

thus not correcting for sampling biases. RDS yielded samples that appeared more varied 

than institutional samples, with a higher rate of female, younger, higher educated and more 

Western crack users. Our results suggest that RDS reached a substantial subpopulation of 

crack users that would not have been reached through institutional sampling and therefore 

could be more representative. However, given the size of our RDS samples and more 

importantly the lack of a normative sample for comparison, we can only speculate with this 

latter conclusion. Nevertheless, we conclude that RDS is a valid technique for sampling crack 

users with the capacity to recruit out-of-treatment individuals and to obtain a more varied 

sample.  

Our capture-recapture estimations of crack users in the three cities under study 

(Chapter 3) resulted in similar prevalence estimates for all three cities 0.46% (95% CI: 0.40–

0.54%) for Amsterdam in 2009, 0.58% (95% CI: 0.50–0.68%) for Rotterdam in 2010, and 

0.53% (95% CI: 0.44–0.65%) for The Hague in 2010. We observed that our estimates were 

much lower than in London, where Hope et al. (2005) estimated the prevalence of crack 

users aged 15–44 years at 1.5% (95% CI: 1.0–3.2%). We attribute these differences to the 

different sampling techniques applied, as well as a wider definition of the population in the 

British study, and acknowledge that prevalence of crack use in the Netherlands appears to be 

lower. On the other hand, our estimates were higher than regional estimates within Italy, 

ranging from 0.15% (0.05-0.25%) to 0.30% (0.15%-0.45% in 2013) in 2013 (EMCDDA, 
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2014). More estimations of crack use prevalence at national, regional, and city level are 

needed to enable a comparison across countries and through a significant period of time.  

We noted that the percentage of females in our estimates was higher than in the 

national registration system for cocaine treatment demand (17%) (Ouwehand, Kuipers, 

Wisselink, & Van Delden, 2010) and for those in our user rooms‟ sample (12.6%). This aspect 

should be taken into account by the care system when planning targeted care for crack users, 

as female-specific needs in this group would be an important factor.  

From our estimations we can conclude that crack users represent a considerable 

population of hard drug users, as important as that of opiate users and often combining use 

of opiates with crack. A large share of this population is in contact with the Dutch care 

system through either opiate substitution therapy or other low threshold services. The 

Netherlands was one of the first countries to introduce methadone treatment in 1968 and its 

response to drug use has been characterised by a broad and easily accessible range of low 

threshold services (van Brussel, 1995). This aspect of the population of crack users in the 

Netherlands might be very different in other countries where low threshold addiction care 

services begun at a later stage and are not so prominent (Solberg, Burkhart, & Nilson, 2002). 

Additionally, opiate use might not be as prevalent among crack users in other countries, 

which might result in different reach of the crack using population and a different profile in 

terms of drug use patterns and contact with institutions.  

7.2. BUYING AND SELLING CRACK (Chapter 4) 

When studying the crack retail market (chapter 4), we found that over two fifths of 

respondents predominantly or exclusively buy crack in public places, slightly less than two-

fifths get it delivered and one-fifth acquire crack from indoor suppliers. At first sight, the 

finding that relatively many crack users buy crack in public places appears to be in conflict 

with the fact that „open drug scenes‟ have become very uncommon in The Netherlands. 

However, drug transactions on the street still exist, but less visibly and in a much more 

scattered manner. Many crack users who reported buying crack on the street made 

appointments with their supplier beforehand by mobile phones. These appointments 

contribute to a lesser visibility of drug sales on the streets.  

We also found that near one third of our total sample of crack users had been 

involved in selling drugs in the past month. Most of these users defined themselves as „go-

betweens,‟ −not selling drugs themselves but helping suppliers to sell drugs or find 

customers in exchange for drugs or money, rather than as „dealers‟− .Within the subsample 

of crack-using respondents who had been involved in drug selling during the past month, 

cluster analysis resulted in three types of sellers: „freelancers,‟ characterized by their 

strongest involvement in selling drugs; „assistants,‟ characterized as more of a helping hand 

to crack suppliers; and „amateurs,‟ who were least involved in drug selling. 

Although our data do not allow conclusions about whether they are primarily driven 

by profit or social motives, characteristics of the amateurs, such as very low earnings from 

drug sales and small number of days dealings per month, suggest that they could fall into the 

category of „social dealers,‟ which has been applied in the recreational cannabis and party 
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drugs markets (Coomber & Turnbull, 2007; Jacinto, Duterte, Sales, & Murphy, 2008; Potter, 

2009; Werse, 2008). 

Our results indicate that there is no clear dividing line between users and sellers. 

Many crack users are also involved in selling drugs. However, many of these user-sellers only 

make small profits and/or primarily participate at the supply side of the crack market to 

provide for their fellow crack users. Our findings indicate that carrying several units of crack 

does not necessarily imply the intention to sell or to make more than marginal/small profits. 

These findings are in line with those of Moyle and Coomber (2015), who found that a 

majority of their sample of addicted heroin and crack user-dealers also acted as suppliers for 

other addicted users for the purpose of reproducing their own supply and concluded that the 

motivations were commonly different than those of commercially motivated suppliers. The 

authors also suggest that this form of procurement of own supply is less damaging than 

other, like theft or violence, to the users as well as society in general. Dutch law guidelines 

consider possession of a quantity greater than 0.5 grams of cocaine as a felony, while many 

respondents reported purchasing such quantities either in group as „bulk-buying‟ in order to 

obtain a better price or to re-sell them with the intent to cover their own expenses. In this 

respect, Coomber and Moyle (2014) also have an interesting view on this issue, proposing 

extending the concept of „social supply‟ to that of „minimally commercial supply,‟ which, in 

their view, corresponds to a majority of addicted crack and heroin user-dealers, who might 

be seen as closer to „social suppliers‟ than as proper dealers. Moyle, Coomber and Lowther 

(2013) identified mitigating factors used in British courts to tame down drug supply cases to 

assimilate „social supply‟ or „minimally commercial supply,‟ including the absence of dealing 

for commercial gain; limited circulation – that is, the non-random distribution of drugs 

(limiting distribution through keeping drugs „off the street‟) – and defendants as „non-stock 

holding‟ – where no stock of drugs were found on the person or premises by the police. 

Nevertheless, the British judicial system lacks a specific penal frame for this „lesser‟ form of 

supply with a specific range of punishments that cannot go as far as those for so-called 

dealing „proper.‟ Similarly, the Dutch judicial system, which is based on a point system that 

accounts for aggravating and mitigating factors, e.g. recurrence of the deed or participation 

in a criminal organisation, etc. But these indicators of „social‟ or minimally commercial‟ 

supply are not explicitly acknowledged (Dutch Ministry of Justice, 2015). This study suggests 

the need for a more differentiated law enforcement policy toward drug-selling users. If the 

legal system can accommodate to this type of suppliers, providing a proportionate policies, 

there could be a great potential for rehabilitation and societal integration. 

7.3. CRIMINALITY AMONG CRACK USERS (Chapter 5) 

In chapter 5 we discussed criminological theories explaining the relationship between drugs 

and crime and explored factors associated with current criminality and with crime 

specialisation among crack users. Among these, Goldstein‟s tripartite model is the most 

commonly named. According to this model there are three ways in which drug use can lead 

to violence (and by extension to criminality). The economic-compulsive model refers to the 

necessity of frequent or addicted drug users to acquire money to finance their use. The 

psychopharmacological model states that drug users commit violent crimes as a consequence 



 

112 

of ingestion of specific substances (e.g. aggressiveness or disinhibition) with regard to 

violence. Finally, the systemic model refers to the environment in which drug distribution is 

embedded, characterised by illegality and criminal groups. In accordance with the economic-

compulsive model (Goldstein, 1985), we expected heavier patterns of drug use to be 

associated with criminality. This was the case for most drug use variables, namely near-daily 

crack use, crack binge episodes and near-daily alcohol use. In fact, those who binged on 

crack were twice as likely to be involved in crime. However, our other hypothesis derived 

from the economic compulsive-model (i.e. that social benefits were negatively associated 

with criminal involvement) was not confirmed. Nevertheless, when looking at crime 

specialisation, we found that not receiving benefits was associated with property crimes as 

opposed to selling drugs, suggesting that welfare might be a protective factor against drug 

users committing property crimes, but not crime in general. We also found homelessness to 

be associated with criminality. As Coumans and Spreen (2003) found, homelessness is a 

consequence but also a cause of further immersion into deviance and marginalization for 

hard-drug users. Effective policies could benefit from reducing drug and alcohol use among 

criminally involved crack users and addressing their living conditions (e.g. housing). 

Following criminological life-course theories, we expected that being engaged in 

crime at an early age and having a more prolific criminal career would result in greater 

chances of being currently involved in crime. Furthermore, we hypothesized that those 

criminals who had been arrested before their onset of hard-drug use would be more likely to 

be currently committing crimes. Time spent in prison over the life-course was strongly 

associated with current criminality in the regression analysis, indicating that long-standing 

affiliations with criminal subcultures plays an important role in the maintenance of criminal 

behaviours. Within the life-course framework, we also anticipated age-related desistance 

from crime and therefore younger age to be associated with current criminality. While most 

of crack users in this study had been arrested and/or imprisoned in the past, the majority 

(58.5%) had not been engaged in criminal activities in the past 30 days and very few (3,8% of 

the sample) had engaged in violence. Among those involved in crime, most were engaged in 

only selling drugs, followed by only property crimes. We consider the advanced age of the 

study population (mostly in their 40s or 50s) to be an important explanatory factor. People 

tend to desist from crime as they mature (Farrington, 1986) and an older age could imply 

some impairment by chronic use that might influence (successful) involvement in crime. 

Also the context in which drug supply takes place is important. Drug-related violence is 

dependent of local traits, like supply structures and culture, etc., and that these are likely to 

differ significantly through space and time, rather than obeying to preconceived „structural‟ 

notions of drug-related violence (Coomber, 2015). In the case of the. As opposed to other 

countries like the U.S or Brazil, where crime rates are higher and the crack market has 

traditionally been associated with violence, the heroin/crack market in the Netherlands 

appears to have a relatively low level of violence, at least at the retail level. In the case of the 

cities in our study, a large network of local user-dealers selling to friends and acquaintances, 

choosing selling drugs as a less morally despicable medium to support their drug use than 

theft or robbery, and a relative absence of criminal gangs operating at the retail level could 

act as protective factor against systemic violence. These issues should be studied in more 
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depth as the scope of our study in terms of criminal organisation and different forms of 

violence within the crack market is limited. 

Considering these results under Goldstein‟s economic-compulsive model and the 

systemic model, together with the results of heroin-assisted treatment to specific treatment-

resistant heroin users in Netherlands with very positive results (Blanken et al., 2010), we 

consider that substitution-based therapies for those chronic crack users for whom 

abstinence-based therapies have proven ineffective could have a significant impact on (drug-

related) criminality by reducing the amount of money needed to maintain an addiction,  

7.4. POTENTIAL ADDED REACH OF PHARMACOLOGICAL 

TREATMENT (Chapter 6) 

Chapter 6 explored the desire to quit or reduce crack use and attitudes towards 

pharmacotherapy among our sample of crack users. Despite the dominant desire to reduce 

or quit, interest in currently available crack treatment was limited to about a third of the 

crack users in this study. However, another third did not wish to reduce or quit with 

currently available treatment, but did show interest in doing so with pharmacotherapy. Thus, 

results suggest that if pharmacotherapy were available, the reach of crack treatment among 

frequent crack users could potentially double. The potential added reach shows less severe 

patterns of crack use than the current reach as well as less concomitant heroin use. A history 

of drug treatment was less common in the potential added reach, and attitude towards past 

treatments was less positive among this group. These results indicate that pharmacotherapy 

could not only broaden treatment reach, but also could extend the coverage of the spectrum 

of crack use patterns. Pharmacotherapy appealed to a wide range of crack users of mixed age, 

gender and ethnicity, including those who are homeless, criminally involved or in poor 

health. The addition of pharmacotherapy to the crack treatment spectrum could therefore 

not only help in curbing high-risk crack use, but also contribute to diminishing 

homelessness, reducing crime and improving public health.  

Even though most crack users in our sample had received some form of substance 

dependence treatment in their lifetime, the estimated size of the crack dependent population 

in the Netherlands far outranks the number of crack users in treatment. Any increase in the 

number of crack users coming into contact with professional care should be encouraged.  

7.5. METHODOLOGICAL REFLECTION 

This study had several limitations. Firstly, it only covered the three largest Dutch cities and 

our results cannot be directly extrapolated to the whole country or other countries. However, 

in and out of treatment data indicate that the largest part of crack use is concentrated in 

these cities (Cruts & Van Laar, 2010) and we consider that our samples might resemble 

Dutch urban populations of crack users quite well due to the large number and diversity of 

the samples recruited. In comparison with other countries, the Netherlands has opted for a 

harm reduction-oriented approach for many decades regarding hard drug use and Dutch 

policy considers hard drug use a public health issue before a criminal issue. There is a 
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relatively tolerant environment where crack users might feel less stigmatised and have less 

fear for contacting health and social services, as well as participating in surveys regarding 

drug use. Therefore these results might turn out very differently in other countries with a 

more repressive approach. Even though the UR and ST samples were representative of these 

institutional, populations and our RDS sample could be more representative of the total 

population, we cannot claim that out aggregated sample was representative. Even though, we 

concluded that our RDS samples could potentially yield representative samples. Due to 

resource constraints, our RDS samples did not meet the necessary quota to reach 

generalisability for each city, as the aim of the study was to compare sampling methods and 

afterwards create a large sample for the three cities that would allow for accurate regression 

analyses. This „total‟ sample must be understood as a convenience sample, but the number of 

more than a thousand crack users, larger than any sample of crack users that we have 

knowledge of, can surely give a close representation of a population that, on the other hand, 

does not have a sampling frame from where to draw out a probabilistic sample and is 

considered a „hidden population.‟ Another limitation of our samples is that they were 

collected consecutively for each city and not simultaneously, what could have generated 

some differences due to seasonal changes or migration of the population. We consider this 

limitation minimal, since the time frame used to collect all samples was short and 

populations of hard drug users in the Netherlands are considered to have limited mobility. 

Secondly, all our results are based on self-report and many of the questions, referring 

to drug use or criminal activities, might have not been answered sincerely by some of our 

respondents. This can take place for various reasons, from shame or stigmatisation of certain 

conducts to fear of being punished by authorities for any illegal behaviour. As explained in 

other chapters. This might have indeed been the case and it is a serious source of bias that all 

surveys based on self-reporting must deal with. Additionally, in our study, we asked 

respondents to provide the initials of their last name, date of birth and gender to create an 8-

digit code used for two aims: 1. To use these as matching tool in our capture-recapture study 

and 2. To prevent respondents from trying to do the interview twice to receive the 

compensation money. Research has shown that self-reported data collected by researchers is 

generally truthful, reliable and valid with this kind of population, provided that 

confidentiality is ensured and that no sanctions are connected to the content of the answers 

(Rounsaville, 1993; Thornberry & Krohn, 2000; Webb, Katz, & Decker, 2006). We tried to 

prevent any untruthful reporting during the survey by establishing a relationship of trust 

with respondents and taking the time to explain the process that our data collection 

followed, with their identities not being revealed to anyone besides the principal investigator.  

The criteria used for selection and classification of respondents have also determined 

our results. Our criterion of using crack at least twice per week during the last month was 

used to obtain a sample of frequent users, but this has left out some recent users would have 

been included if the criterion had been, for example, last month use. On the other hand, our 

frequent use criterion is not a synonym for dependency and therefore we cannot speak here 

of the crack dependent population. Nevertheless we have used it as a proxy for dependency, 

as frequent crack use is strongly associated with dependency and it was not feasible to apply 

any reliable dependence test during our field research in this study.  
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The time frame criterion used for participating in drug dealing and other criminal 

activities was last month, which is a good indication of current behaviour but also might 

leave out a lot of respondents who might have committed any of these activities during a 

longer period. This would imply a larger percentage of respondents considered as „currently 

involved in drug-dealing‟ or „currently involved in crime,‟ but this would in turn have 

implications when considering this as „current involvement.‟ This is why we preferred to 

select this time-frame. 

Our inclusion criteria also excluded those underage and those not speaking the Dutch 

language. This might have excluded important groups, like young crack users and 

immigrants or tourists. Regarding the first group, crack in the Netherlands is predominantly 

used by drug users in an advanced age. As we have seen, the average age of our total sample 

is 46 years old. During field work, we did not encounter any minors meeting the other 

inclusion criteria. Regarding those not speaking the Dutch language, our study was targeted 

on the stable population of crack users. Given that hard drug users that are staying illegally 

in the Netherlands are usually sent back to their country in a short time frame and that those 

in a regular situation usually learn a minimum of the language, we consider that a 

substantial part of the crack using population has not been missed. Nevertheless, it would be 

interesting to conduct research on crack use among undocumented immigrants to contrast 

our assumptions and assess any differences between this group and those in a regular 

situation. 

7.6. GENERAL CONCLUSION 

Our study has shown that the population of crack users can be studied as a specific 

subpopulation of problematic drug users, with RDS showing potential as a sampling tool for 

surveys. The number of crack users in Dutch cities is small relatively to the general 

population by similar to, for example, that of heroin users and largely non-Western, and 

actions should be taken to keep monitoring this population and to address their needs. We 

encourage new estimations of crack users to, on the one side, contrast if they are in line with 

our findings and also to measure the evolution of this population over time. Now that this 

study has set the path for estimations of crack users, a subsequent step would be to make 

national estimations based on the combination of techniques like capture recapture and 

multiple imputation, which has been used successfully to estimate the population of 

problematic drug users in the Netherlands (Smit, Van Laar, & Wiessing, 2006).  

Our study identified a significant proportion of crack users who participated in the 

drugs trade in order to support their own use with a low level of profit. This kind of drug 

supply has been coined as „minimally commercial supply.‟ The penal system could benefit 

from foreseeing ways to differentiate it from other forms of drug supply which are more 

profit-oriented, organised and more often linked to organised crime. In fact, for most of 

crack users in our sample involved in any crime, drug dealing was the most common activity. 

Property crimes were much more common than violence. A heavier drug use and some living 

conditions (e.g. housing) were related to criminality. Based on our findings on crack users‟ 

illegal activities, it seems that lack of housing and financial constraints are much related to 

problematic use and nuisance. It would be advisable to (keep) apply(ing) measures at the 
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social care-network level which address these conditions. Measures in this direction, like 

„housing first‟ initiatives and the allocation of homeless drug users to supervised housing 

attending their specific needs, are already going on for several years in the Netherlands and 

should be kept running and reach those crack users that are at risk of becoming problematic 

to society by means of committing crimes or needing healthcare.  

Finally, this study suggests the need to search for new forms of treatment for crack 

users, as a substantial part of this population remains hesitant to go to treatment, even 

though when many of them are willing to stop or reduce their use. Some form of 

pharmacological treatment added to cognitive behavioural treatment could be especially 

relevant. We propose the search for maintenance medication aiming at retaining crack users 

in treatment, similar to opiate substitution treatment, as a promising area in the reduction of 

crime among cack users reluctant to abstinence-oriented treatment. 
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8.   
Summary 
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8.1. INTRODUCTION (Chapter 1) 

In the first chapter of this thesis we described the rationale for our study on the urban 

population of frequent crack users in the three largest Dutch cities (Amsterdam, Rotterdam 

and The Hague). We discussed the terminology applied to define crack cocaine, and the 

different terms used by users and in academia. We gave an overview of the appearance of 

crack, globally and more specifically in the Netherlands and of the social and economic 

context around the crack market in the Netherlands, where crack appeared on the existing 

urban heroin market. A short narrative introduced the groups involved in the appearance 

and spread of crack in the Netherlands, such as young Surinamese men, and the reasons why 

smoking crack, as opposed to injecting cocaine, became popular in Dutch cities. Also the 

reasons behind the appearance of ready-to-use crack on the streets within hard drug scenes 

were discussed, as well as the measures that the authorities took to deter street markets, 

resulting in the current situation, where drug dealing has become less visible and more 

mobile. Finally, a brief overview was given of the prevalence of cocaine and – as far as 

available – crack cocaine globally and in the Netherlands, showing that the Americas and 

Europe have the largest markets for these substances. While cocaine use had slightly 

declined during the past years, there were indications that crack use had remained stable. In 

the Netherlands, levels of cocaine use prevalence were average among European countries, 

but there were no reliable estimates for the number of crack users. We concluded that there 

was a lack of currently available treatment options, and assumed that a substantial number 

of crack users would have no, or only incidental, treatment contacts. Hence, treatment 

seeking crack users were likely to represent a selective proportion of the total crack user 

population, for example in terms of age, gender, ethnicity, drug use patterns, and associated 

problems.  

Next, the aim of this thesis was presented, i.e.: to describe the main characteristics of 

urban frequent crack users, to estimate the size of the urban population of frequent crack 

users in the three largest cities in the Netherlands, to determine their involvement in crime, 

particularly drug dealing, and to gain insight into their initial interest and willingness to 

participate in pharmacological treatment. This led us to five main research questions:  

1. What are the patterns of use and socio-demographic characteristics of urban frequent 

crack users in the Netherlands? 

2. What is the prevalence of frequent crack use in the three largest cities in the 

Netherlands. 

3. To what extent and how are (types of) frequent crack users involved in drug dealing? 

4. To what extent and how are (types of) frequent crack users involved in drug-related 

crime? 

5. To what extent are (types of) frequent crack users interested and willing to 

participate in pharmacological treatments with new, potentially efficacious 

medications for cocaine dependence? 

The core of the data was gathered through a survey among 1,039 frequent crack users inside 

and outside institutional settings based on a respondent-driven sampling approach (RDS, 

536 respondents) and two randomized surveys in opiate substitution treatment facilities (ST, 
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407 respondents) and in user rooms (UR, 233 respondents). Inclusion criteria were being 

resident in the city area under study, speaking Dutch, being at least 18 years old and 

currently (last month) using crack at least two days per week. In addition data from 

registration lists from the substitution treatment (ST) and user rooms (UR) in each city, 

together with data from the RDS samples were used to estimate the number of frequent 

crack users. 

8.2. DIFFERENTIAL PROFILES OF CRACK USERS USING 

RDS VS. INSTITUTIONAL SAMPLES (Chapter 2) 

Statistically representative samples of populations such as frequent crack users are not easily 

obtainable. Due to the illegal or stigmatised character of their behaviour, many users remain 

hidden from official registries or are not reachable through traditional sampling methods. In 

the second chapter we introduced respondent driven sampling (RDS) as a technique that had 

been proven useful for surveying „hard-to-reach‟ populations like those of injecting drug 

users. RDS is used to obtain samples that resemble representative samples and so it can be 

used to obtain prevalence estimates of a trait within the subject population. We were the first 

to use RDS to recruit a sample of crack users as a specific population, and compared 

characteristics of the interviewed users with those from users in random institutional 

samples (low threshold opiate substitution facilities and user rooms).  

Statistical comparisons were made for each of the three cities under study. We tested 

differences in demographic characteristics (such as age, gender and ethnicity), drug use and 

institutional contact.  In the total sample (1,039 unique participants), the mean age was 45.1 

years, 81.5% were male, 49.5% were non-Western, 52.1% used crack nearly daily, and 85.5% 

had been using crack for 10 years or more. In comparison, crack users recruited through 

RDS belonged more often to the younger age group (<35 years of age) and less often had  a 

long crack-using career (1 to 10 years) than the crack users in the institutional samples. 

However, also most RDS respondents belonged to the older age group, and very few (9/440) 

were younger than 23 years (the minimum age in practice for UR and ST). This is in 

accordance with the findings in earlier studies that crack use in the Netherlands is very 

uncommon among young people. Prevalence of heroin use was lower in the RDS sample 

than in the UR and ST samples and homelessness was more prevalent in the UR sample. 

These results confirmed our hypothesis that through RDS a different subpopulation 

of crack users would be found than in institutions. Overall, there were more demographic 

differences between the RDS and UR samples than between RDS and ST samples. Most 

notably, RDS resulted in more female and Western crack users, while ST was quite similar to 

RDS with regard to these characteristics. Low education was more frequent in both 

institutional samples than in the RDS sample, and more working crack users were found in 

the RDS sample than in the ST sample. In sum, RDS generated more diverse samples of 

frequent crack users and indicated more completeness, thus suggesting better 

representativeness than institutional samples. However, representativeness can only be 

tested against a normative sample like a general household survey, but, as we already noted, 

such a sample is very difficult to realize with regard to frequent crack users (and was not 
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available in our case). More empirical evidence of the capacity of RDS to obtain unbiased 

population estimates was recommended. 

8.3. ESTIMATING THE SIZE OF THE POPULATION OF 

CRACK USERS (Chapter 3) 

In the third chapter we introduced Capture-recapture (C-RC) as a method to estimate the 

size of a population that cannot be fully found in registries or through surveys.  The observed 

data from the three sample types (RDS, ST and UR) were ordered into a 2 × 2 × 2 

contingency table, with the empty cell (i.e., the number of subjects not present in any of the 

three data sources) representing the unobserved population which is estimated through log 

linear modelling. The precision of C-RC estimates depends on the extent to which certain 

conditions (perfect matching, homogeneity, independence of samples, closed population) are 

met. We explained these assumptions, as well as our measures to comply with them or to 

minimize their violation.  

The number of unobserved crack dependent users was estimated at 4,242 in the three 

cities altogether, providing an overall estimate of 6,659 (95% CI: 5,891- 7,761), from which 

2,524 (95% CI: 2,185–2,977) in Amsterdam, 2,362 (95% CI: 2,032–2,766) in Rotterdam, and 

1,773 (95% CI: 1,463–2,172) in The Hague. The prevalence of crack dependence for the 

population aged 15–64 years was estimated at 0.46% (95% CI: 0.40–0.54) for Amsterdam in 

2009, 0.58% (95% CI: 0.50–0.68) for Rotterdam in 2010, and 0.53% (95% CI:0.44–0.65) 

for The Hague in 2010. The estimated percentage of females was 23.0%, with no significant 

differences across the three cities. The estimated proportion of those younger than 35 was 

12.8%, with more crack users in this age group in The Hague (21.8%) than in Amsterdam 

(8.4%) and Rotterdam (10.8%).  

8.4. BUYING AND SELLING CRACK AND THE ROLE OF 

USER-SELLERS (Chapter 4) 

To assess key characteristics of the retail crack market and the role of users as buyers and 

sellers, in Chapter 4 we analysed self-reported data of the 1,039 respondents.  Of the total 

sample, 42.3% reported that in the past 30 days they had bought crack in public places, 

39.6% through home delivery, and 13.9% at dealer‟s addresses. Near one-third reported 

participating in selling drugs, defining themselves as „go-betweens‟ (21.4%) or „dealers‟ 

(9.2%). User-sellers and non selling users did not differ with regard to gender and ethnicity. 

Cluster analysis resulted in three distinct types of user-sellers (freelancers, assistants, and 

amateurs), each characterized by time spent selling drugs, type of drugs sold, and earnings. 

Amateurs seemed quite similar to what scholars have labelled „social dealers‟ in recreational 

drugs markets. Our findings suggested the need for a more differentiated law enforcement 

policy toward drug-selling users. 
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8.5. CRIMINAL INVOLVEMENT AMONG CRACK USERS 

(Chapter 5) 

We assessed factors associated with current criminal involvement and specialization in 

selling drugs, property crime and violence among our cohort of crack users, by using 

bivariate and logistic regression analyses. A total of 431 participants (41.5%) had engaged in 

criminal activities in the past 30 days. This mostly involved selling drugs (68.9%), followed 

by property crimes (34.4%) and a few cases of violent crime (9.7%). Younger age, 

homelessness, heavier patterns of use and a more prolific criminal justice history were 

associated with current criminality. Those receiving welfare benefits tended to be more likely 

to specialize only in selling drugs as opposed to (also) property crimes. We concluded that 

reducing drug use among criminally involved crack users and addressing their housing 

conditions could have a significant impact on reducing drug-related crime. Welfare benefits 

might act as protective factor against committing property crimes but not against the selling 

of drugs. 

8.6. INTEREST IN PHARMACOLOGICAL TREATMENT 

(Chapter 6) 

We explored the potential additional reach of treatment if pharmacotherapy were to become 

available among our sample of crack users. The majority (73.7%) wished to reduce or quit 

their crack use in the near future for reasons related to finance, health, relationships, age, 

positive perceptions of future life conditions and negative perceptions of present life 

conditions. Only one third (32.4%) were interested in reducing or quitting with the aid of 

currently available treatment, but another 35.9% showed interest in doing so with 

(hypothetical) pharmacotherapy, indicating that the reach of treatment might potentially 

double if pharmacotherapy were to become available. The potential added reach of 

pharmacotherapy was characterized by less severe patterns of crack use and a less extensive 

treatment history and included crack users of mixed age, gender, ethnicity, homelessness, 

criminal involvement and health. 

Although the efficacy of pharmacological treatment strategies for crack dependence 

has yet to be proven, pharmacotherapy could substantially broaden treatment reach and 

increase the coverage of social and health care among crack users. 
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9.   
Samenvatting  
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9.1. INLEIDING (Hoofdstuk 1) 

In het eerste hoofdstuk van dit proefschrift beschreven we de achtergronden en aanleiding 

voor ons onderzoek naar de populatie van frequente crackgebruikers in de drie grootste 

Nederlandse steden (Amsterdam, Rotterdam en Den Haag). We bespraken de terminologie 

die wordt gehanteerd bij het definiëren van crack, en de verschillende termen die worden 

gebruikt door de gebruikers en in de wetenschap. In de internationale vakliteratuur wordt 

vaak gesproken van „crack cocaine,‟ waarmee wordt aangegeven dat crack een variant van 

cocaïne is. Cocaïne is een poedervormig zout dat doorgaans wordt gesnoven of geïnjecteerd.  

Crack is een  base in de vorm van brokjes en wordt doorgaans gerookt. In Nederland spreken 

gebruikers bij crack vaak van „basecoke‟ of „gekookte coke.‟   

Daarna gaven we een overzicht van de opkomst van crack, wereldwijd en in 

Nederland in het bijzonder, en van de sociale en economische context rond de crackmarkt in 

Nederland, waar crack verscheen op de toen reeds bestaande stedelijke heroïnemarkt. In een 

korte inleiding introduceerden we de groepen die betrokken waren bij de opkomst en de 

verspreiding van crack in Nederland, waaronder groepen jonge Surinaamse mannen, en de 

redenen waarom het roken van crack, in plaats van het spuiten van cocaïne, populair werd in 

Nederlandse steden. Ook de redenen achter de opkomst van kant-en-klaar verkochte crack 

op straat binnen de harddrugscene werden besproken, evenals de maatregelen die de 

overheid nam om de straathandel terug te dringen. Deze maatregelen resulteerden in de 

huidige situatie, waarbij de drugshandel minder zichtbaar en mobieler is geworden. Tot slot 

werd een beknopt overzicht gegeven van de prevalentie van cocaïne en - voor zover 

beschikbaar – crack, wereldwijd en in Nederland. Daaruit blijkt dat Amerika en Europa de 

grootste markten voor deze middelen hebben. Terwijl het gebruik van cocaïne enigszins 

omlaag ging in de afgelopen jaren, zijn er aanwijzingen dat het gebruik van crack stabiel is 

gebleven. In vergelijking met andere Europese landen ligt de prevalentie van cocaïnegebruik 

in Nederland op een gemiddeld niveau, maar er zijn geen betrouwbare schattingen van het 

aantal crackgebruikers. We concludeerden dat er onvoldoende actuele beschikbare 

behandelingsmogelijkheden zijn voor crackgebruikers, en veronderstelden dat een 

aanzienlijk aantal crackgebruikers geen, of slechts incidentele, behandelingscontacten zou 

hebben. Dientengevolge vertegenwoordigen hulpzoekende crackgebruikers waarschijnlijk 

een selectief deel van de totale populatie van crackgebruikers, onder andere in termen van 

leeftijd, geslacht, etniciteit, drugsgebruik en daarmee samenhangende problemen. 

Vervolgens werd het doel van dit proefschrift geformuleerd, te weten: het beschrijven 

van de belangrijkste kenmerken van stedelijke frequente crackgebruikers, het schatten van 

de omvang van de stedelijke bevolking van frequente crackgebruikers in de drie grootste 

steden in Nederland, het bepalen van hun betrokkenheid bij criminaliteit, in het bijzonder 

drugshandel, en ten slotte het verkrijgen van inzicht in hun (initiële) belangstelling voor en 

bereidheid tot deelname aan farmacologische behandeling. Dit leidde tot vijf hoofdvragen: 

1. Wat zijn de gebruikspatronen en socio-demografische kenmerken van frequente 

crackgebruikers in de drie grootste steden van Nederland? 

2. Wat is de prevalentie van frequent crackgebruik in de drie grootste steden van 

Nederland? 
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3. In hoeverre en hoe zijn (typen) frequente crackgebruikers betrokken bij 

drugshandel? 

4. In hoeverre en hoe zijn (typen) frequente crackgebruikers betrokken bij 

drugsgerelateerde criminaliteit? 

5. In hoeverre zijn (typen) frequente crackgebruikers geïnteresseerd en bereid 

om deel te nemen aan farmacologische behandelingen met nieuwe, potentieel effectieve 

medicijnen voor cocaïneverslaving? 

 

De hoofdmoot van de gegevens werd verzameld door middel van een survey onder 1 039 

frequente crackgebruikers binnen en buiten de verslavingszorg op basis van respondent-

driven sampling (RDS, 536 respondenten) en twee gerandomiseerde steekproeven van 

cliënten in substitutiebehandeling met opiaten (407 respondenten) en in gebruikersruimten 

(233 respondenten). Inclusiecriteria waren: woonachtig zijn in de stad waar het onderzoek 

plaatsvond, Nederlands sprekend, ten minste 18 jaar oud zijn en huidig (= afgelopen maand) 

crackgebruik tijdens ten minste twee dagen per week. Daarnaast zijn gegevens uit de 

registratielijsten van substitutiebehandeling en gebruikersruimten in elke stad, samen met 

gegevens van de RDS-steekproeven gebruikt om het aantal frequente crackgebruikers te 

schatten.  

9.2. DIFFERENTIËLE PROFIELEN VAN CRACKGEBRUIKERS 

VIA RDS VERSUS INSTITUTIONELE STEEKPROEVEN 

(Hoofdstuk 2) 

Statistisch representatieve steekproeven van populaties zoals frequente crackgebruikers zijn 

niet gemakkelijk te verkrijgen. Vanwege het illegale of gestigmatiseerde karakter van hun 

gedrag blijven veel gebruikers buiten officiële registers of zijn ze niet bereikbaar via 

traditionele sampling-methoden. In het tweede hoofdstuk hebben we respondent-driven 

sampling (RDS) geïntroduceerd als een techniek waarvan is bewezen dat deze goed 

bruikbaar is voor surveys onder zogeheten „moeilijk bereikbare‟ groepen, zoals injecterende 

drugsgebruikers. RDS wordt toegepast om steekproeven te verkrijgen die vergelijkbaar zijn 

met representatieve steekproeven en kan dus ook gebruikt worden om 

prevalentieschattingen te maken van een kenmerk of eigenschap van de onderzochte  

populatie. We waren de eersten die RDS gebruikten om een steekproef te rekruteren van de 

specifieke populatie van crackgebruikers, en vergeleken de kenmerken van de geïnterviewde 

gebruikers met die van de gebruikers in de aselecte steekproeven uit de verslavingszorg 

(laagdrempelige substitutiebehandeling en gebruikersruimten). Statistische vergelijkingen 

werden gemaakt voor elk van de drie onderzochte steden. We toetsten verschillen in 

demografische kenmerken (zoals leeftijd, geslacht en etniciteit), drugsgebruik en contact met 

instellingen. In de totale steekproef (1039 unieke deelnemers), was de gemiddelde leeftijd 

46.0 jaar, 81.5% waren mannen, 49.5% waren niet-Westers, 52.1% gebruikte bijna dagelijks 

crack, en 85.5% gebruikte crack 10 jaar of langer. Vergeleken met de beide andere 

steekproeven behoorden crackgebruikers die geworven waren via RDS vaker tot de jongere 

leeftijdsgroep (<35 jaar) en hadden zij minder vaak een lange crackcarrière (>10 jaar). 

Echter, ook de meeste RDS-respondenten behoorden tot de oudere leeftijdsgroep, en zeer 
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weinig (9/440) waren jonger dan 23 jaar (de minimumleeftijd in de praktijk voor 

substitutiebehandeling en gebruikersruimten). Dit is in overeenstemming met bevindingen 

van eerdere studies dat crack in Nederland zeer ongebruikelijk is onder jongeren. De 

prevalentie van heroïnegebruik in de RDS- steekproef was lager dan in de beide 

steekproeven uit de verslavingszorg en dakloosheid kwam meer in de steekproef uit de 

gebruikersruimten. Deze resultaten bevestigen onze hypothese dat met RDS een andere 

subpopulatie van crackgebruikers zou worden gevonden dan in de verslavingszorg. Over het 

algemeen waren er meer demografische verschillen tussen de steekproeven uit de 

substitutiebehandeling en de gebruikersruimten dan tussen de RDS-steekproef en de 

steekproef uit de gebruikersruimten. Het meest opvallend was dat RDS resulteerde in meer 

vrouwelijke en Westerse crackgebruikers dan de steekproef uit de gebruikersruimten, terwijl 

de steekproef uit de substitutiebehandeling wat betreft deze kenmerken sterk leek op de 

RDS-steekproef. Een lage opleiding kwam vaker voor in beide institutionele steekproeven 

dan in de RDS-steekproef, en werkende crackgebruikers werden vaker gevonden in de RDS-

steekproef dan in de steekproef gebruikersruimten. Kortom, in de drie onderzochte steden 

genereerde RDS meer diverse steekproeven van frequente crackgebruikers. Dit indiceerde 

meer volledigheid, hetgeen een betere representativiteit dan institutionele steekproeven 

suggereert. Echter, representativiteit kan alleen getoetst worden door vergelijking met een 

representatieve steekproef, bijvoorbeeld een survey binnen de algemene bevolking. Maar, 

zoals reeds opgemerkt, een dergelijke steekproef is moeilijk te verwezenlijken met betrekking 

tot frequent crackgebruik (en die was in ons geval ook niet beschikbaar). Meer empirische 

evidentie voor de capaciteit van RDS om zuivere populatieschattingen te verkrijgen werd 

aanbevolen. 

9.3. SCHATTEN VAN DE OMVANG VAN DE POPULATIE VAN 

CRACKGEBRUIKERS (Hoofdstuk 3) 

In het derde hoofdstuk introduceerden we Capture-Recapture (C-RC) als een methode om de 

omvang van een populatie te schatten die niet volledig in registers of via surveys kan worden 

gevonden. De waargenomen data van de drie steekproeftypen (RDS, substitutiebehandeling 

en gebruikersruimten) werden weergegeven in een 2 x 2 x 2 kruistabel, met de lege cel 

(d.w.z. het aantal personen dat niet present is in een van de drie databronnen) als 

vertegenwoordiger van de niet-waargenomen populatie, welke wordt geschat door middel 

van log lineaire modellering. De precisie van C-RC schattingen is afhankelijk van de mate 

waarin aan bepaalde omstandigheden is voldaan (perfecte overeenkomst, homogeniteit, 

onafhankelijkheid van steekproeven, gesloten populatie). Deze aannames werden uitgelegd, 

evenals onze maatregelen om hieraan te voldoen of het afwijken ervan te minimaliseren. Het 

aantal niet-waargenomen crackafhankelijke gebruikers werd geschat op 4242 in de drie 

steden in totaal, wat leidde tot een totale schatting van 6659 gebruikers (95% CI: 5891-7761), 

van wie 2524 (95% BI: 2185-2977) in Amsterdam, 2362 ( 95% BI: 2032-2766) in Rotterdam 

en 1773 (95% BI: 1463-2172) in Den Haag. De prevalentie van crackafhankelijkheid van de 

populatie in de leeftijd 15-64 jaar werd geschat op 0.46% (95% CI: 0.40-0.54) in Amsterdam 

in 2009, 0.58% (95% CI: 0.50-0.68) voor Rotterdam in 2010 en 0.53 % (95% CI: 0.44-0.65) 

voor Den Haag in 2010. Het geschatte percentage vrouwen was 23.0%, zonder significante 
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verschillen tussen de drie steden. Het geschatte aandeel van gebruikers jonger dan 35 was 

12.8%, met meer crackgebruikers in deze leeftijdsgroep in Den Haag (21.8%) dan in 

Amsterdam (8.4%) en Rotterdam (10.8%). 

9.4. KOPEN EN VERKOPEN VAN CRACK EN DE ROL VAN 

GEBRUIKER-VERKOPERS (Hoofdstuk 4) 

Om de belangrijkste kenmerken van de crackmarkt op gebruikersniveau en de rol van 

gebruikers als kopers en verkopers in kaart te brengen, analyseerden we in hoofdstuk 4 

zelfgerapporteerde gegevens van de 1039 respondenten. Van de totale steekproef meldde 

42.3% dat zij in de afgelopen 30 dagen crack hadden gekocht in de publieke ruimte (bijv. op 

straat), 39.6% door middel van bezorging aan huis, en 13.9% op dealadressen. Bijna één 

derde meldde dat ze deel hadden genomen aan de verkoop van drugs, waarbij ze zichzelf 

definieerden als „tussenpersonen‟ (21.4%) of „dealers‟ (9.2%). Gebruikers-verkopers en niet-

verkopende gebruikers verschilden qua geslacht en etniciteit. Een clusteranalyse resulteerde 

in drie verschillende typen gebruikers-verkopers (freelancers, assistenten en amateurs), elk 

gekenmerkt door de tijd die werd besteed aan het verkopen van drugs, het type verkochte 

drugs en hoeveel ermee verdiend werd. Amateurs leken sterk op wat wetenschappers als 

„sociale dealers‟ hebben bestempeld in het geval van recreatieve drugsmarkten. Onze 

bevindingen suggereerden het belang van een meer gedifferentieerd beleid van politie en 

justitie ten aanzien van drugsgebruikers die drugs verkopen. 

9.5. CRIMINALITEIT ONDER CRACKGEBRUIKERS    

(Hoofdstuk 5) 

Met behulp van bivariate en logistische regressieanalyses onderzochten we factoren die 

samenhangen met de huidige betrokkenheid bij criminaliteit en de specialisatie in de 

verkoop van drugs, vermogensdelicten en geweld onder ons cohort van crackgebruikers In 

totaal 431 geïnterviewden (41.5%) hadden zich in de afgelopen 30 dagen beziggehouden met 

criminele activiteiten. Dit betrof vooral de verkoop van drugs (68.9%), gevolgd door 

vermogensdelicten (34.4%) en – op afstand – door geweldscriminaliteit (9.7%). Jongere 

leeftijd, dakloosheid, zwaardere gebruikspatronen en een uitgebreidere strafrechtelijke 

geschiedenis hingen samen met huidige criminaliteit. Degenen die een uitkering ontvingen, 

tendeerden ertoe om alleen gespecialiseerd te zijn in de verkoop van drugs in plaats van  

(ook) vermogensdelicten te plegen. We concludeerden dat het verminderen van 

drugsgebruik onder bij criminaliteit betrokken crackgebruikers en het verbeteren van 

huisvesting, c.q. het verminderen van thuis- en dakloosheid een aanzienlijke impact kunnen 

hebben op het verminderen van drugsgerelateerde criminaliteit. Uitkeringen zouden kunnen 

fungeren als een beschermende factor tegen het plegen van vermogensdelicten, maar niet 

tegen de verkoop van drugs. 



 

130 

9.6. BELANGSTELLING VOOR FARMACOLOGISCHE 

BEHANDELING (Hoofdstuk 6) 

Op basis van de gegevens van onze totale steekproef van crackgebruikers exploreerden we 

het potentiële extra bereik van de  verslavingszorg indien behandeling met medicijnen 

(farmacotherapie) beschikbaar zou zijn. De meerderheid (73.7%) had de wens in de nabije 

toekomst te minderen of te stoppen met hun crackgebruik vanwege redenen die te maken 

hadden met financiën, gezondheid, relaties, leeftijd, positieve perceptie van de toekomstige 

levensomstandigheden en negatieve perceptie van de huidige levensomstandigheden. Slechts 

een derde (32.4%) was geïnteresseerd in het minderen of stoppen met behulp van 

momenteel beschikbare behandelingen, maar nog eens 35.9% was erin geïnteresseerd om 

dat  te doen met (hypothetische) farmacotherapie, wat aangeeft dat het bereik van de 

behandeling mogelijk zou verdubbelen als farmacotherapie beschikbaar zou worden. Het 

potentiële toegevoegde bereik van farmacotherapie werd gekenmerkt door minder ernstige 

vormen van crackgebruik en een minder uitgebreide behandelingsgeschiedenis, en bestond 

uit crackgebruikers variërend in  leeftijd, geslacht, etniciteit, dakloosheid, criminele 

betrokkenheid en gezondheid. 

Hoewel de effectiviteit van farmacologische behandelingsstrategieën voor 

crackafhankelijkheid nog bewezen moet worden, kan farmacotherapie de reikwijdte van 

behandeling in de verslavingszorg aanzienlijk verbreden en de dekking van de sociale en 

gezondheidszorg onder crackgebruikers vergroten. 

9.7. CONCLUSIE (Hoofdstuk 7) 

Ons onderzoek toont aan dat de populatie van crackgebruikers bestudeerd kan worden als 

een specifieke subpopulatie van problematische drugsgebruikers, waarbij RDS veel potentie 

heeft als steekproefmethode voor surveys. Het aantal frequente crackgebruikers in 

Nederlandse steden binnen de algemene bevolking in relatief klein (maar vergelijkbaar met, 

bijvoorbeeld, het aantal heroïnegebruikers). Het betreft grotendeels niet-Westerse 

gebruikers. We constateerden dat een aanzienlijk deel van de crackgebruikers deelnam aan 

drugshandel om in hun eigen gebruik te voorzien, maar daar weinig winst op maakte. Dit 

soort drugshandel wordt in de criminologische vakliteratuur betiteld als „minimale 

commerciële handel.‟ Het strafrechtelijk systeem zou hiervan kunnen profiteren door deze 

vorm van drugshandel te onderscheiden van andere vormen van drugshandel die meer 

winstgericht en georganiseerd zijn en vaker worden gekoppeld aan georganiseerde misdaad. 

In feite was onder de meeste bij criminaliteit betrokken crackgebruikers in ons onderzoek 

drugshandel de meest voorkomende activiteit. Vermogenscriminaliteit kwam veel vaker voor 

dan geweld. Zwaarder drugsgebruik en levensomstandigheden hingen samen met 

criminaliteit, en het lijkt erop dat thuis-/dakloosheid en financiële problemen sterk 

gerelateerd zijn aan problematisch gebruik en overlast. Het is aan te raden om door te gaan 

met maatregelen op het terrein van maatschappelijke zorg waarmee deze problemen 

aangepakt kunnen worden, en wellicht ook uit te breiden. Tot slot suggereert ons onderzoek 

dat het goed zou zijn om te zoeken naar nieuwe behandelvormen voor crackgebruikers. We 
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vonden dat veel frequente crackgebruikers hun gebruik willen stoppen of minderen, maar 

niet allemaal. Onderhoudsmedicatie die gericht op het in behandeling behouden van 

crackgebruikers, in analogie met substitutiebehandeling met opiaten, lijkt een veelbelovend 

terrein om criminaliteit te verminderen bij crackgebruikers die geen abstinentiegerichte 

behandeling willen. 
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