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General introduction
This thesis aims to improve the results of rapid detoxification in addiction treatment
centres in the Netherlands. This introductory chapter elucidates the differences
between opioid dependence and addiction and the view that opioid-dependence is
considered to be a chronic relapsing disease, with biological, psychological and social
causes and consequences. Opioid dependence is also associated with health problems
with individual and social consequences. The view that opioid-dependence is
considered as a chronic relapsing disease has consequences for the goal of treatment,
which ranges from palliation, care, and cure. Different medical treatment types are
described in this context and extra attention is paid to studies about rapid
detoxification and naltrexone maintenance treatment in the Netherlands. This chapter
ends with an overview of the aims and structure of this thesis.

Opioid dependence and addiction
People are using opioids for different reasons. Opioids can be used for medical reasons
or because of their euphorogenic, analgesic, or sedative effects. Opioids are
psychoactive substances and include opium, morphine, codeine, heroin, methadone
etc. They can be used orally, smoked, injected or snorted, depending on the kind of
opioid and the preference of the user. Intravenous injection of opioids produces a
warm flushing of the skin and sensations described by users as a 'rush' (World Health
Organization, 2004a, 2004b). Opioids are addictive and use can lead to opioid
dependence. According to DSM-IV criteria (American Psychiatric Association, 1994),
opioid dependence involves a maladaptive pattern of opioid use, leading to clinically
significant impairment or distress, occurring at any time in the same 12-month period.
Opioid dependence is characterised by physical dependence on opioids (e.g. tolerance
or withdrawal) and loss of control over opioid use. According to the DSM-IV, patients
with opioid dependence are described as follows:
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Most individuals with opioid dependence have significant levels of tolerance and will experience
withdrawal on abrupt discontinuation of opioid substances Opioid dependence includes signs
and symptoms that reflect compulsive, prolonged self-administration of opioid substances that
are used for no legitimate medical purpose or, if a general medical condition is present that
requires opioid treatment, that are used in doses that are greatly in excess of the amount needed
for pain relief

Persons with opioid dependence tend to develop such regular patterns of

compulsive drug use that daily activities are typically planned around obtaining and administering
opioids Opioids are usually purchased on the illegal market but may also be obtained from
physicians by faking or exaggerating general medical problems, or by receiving simultaneous
prescriptions from several physicians. Health care professionals with opioid dependence will often
obtain opioids by writing prescriptions for themselves or by diverting opioids that have been
prescribed for patients or from pharmacy supplies

description used in classification of opioid dependence in the DSM-IV

The DSM-IV categorises addiction as 'drug dependence', although research clarifies
that there is a difference between 'physical dependence' and 'addiction' (O'Brien,
1996). Dependence mainly refers to drug-induced adaptations that compensate for
drug exposure and lead to an array of withdrawal symptoms when drug use ceases
(Chao & Nestler, 2004). Addiction rests on the adaptation of discrete areas of brainreward regions and those involved in learning and stress responses during chronic
opioid use (Chao & Nestler, 2004; De Vries & Shippenberg, 2002; Nestler, 2004). This
adaptations promote the compulsive character of drug seeking in addicts by decreasing
the value of natural rewards, diminishing cognitive control (choice), and hyper
responsive reactions to stimuli predicting drug availability (Kalivas & Volkow, 2005).
Following termination or reduction of heavy or prolonged opioid use, a wide range of
opioid withdrawal symptoms develops within several hours to a few days. Symptoms
include sweating, rapid pulse, increased hand tremor, insomnia, nausea, vomiting,
physical agitation, anxiety, transient visual, tactile, or auditory hallucinations/illusions
and/or grand mal seizures (American Psychiatric Association, 1994).

The biopsychosocial model of addiction
Since the middle of the 19th century different views have passed the revue about the
thinking of addiction and addicted persons, like the moral model (from 1750),
pharmacological model (from 1850), symptom model (1930), disease model (1940),
and learning model (from 1960). Different treatment types were offered depending of
changing views (Brink van den, 2006). Since 1970 and 1990 respectively two views are
dominant in scientific literature, namely the biopsychosocial model and the brain
disease model, and these are both used interchangeably. The biopsychosocial model
10

views drug dependence as lying upon a continuum ranging from modest to severe with
biological, psychological and social causes and consequences (AFM, 2000; McLellan et
al., 2000). The brain disease model considers drug addiction as a chronic relapsing
disease, characterised by compulsive drug seeking and use. Addiction is thought to
result from the prolonged effects of drugs on the brain, influenced by genetic,
biological, behavioural, and environmental factors (Leshner, 1997; O'Brien &
McLellan, 1996). Biological, psychological, and social factors are responsible for the
vulnerability, defensibility and resilience of an individual. It is generally assumed that
the more risk factors there are the greater the vulnerability is to drug dependence (Bry
et al., 1982). Furthermore, one should keep in mind that there is considerable
interaction between and within these factors and that changes in one area result in
changes in other areas. The combination, interactions and the weightings of specific
factors will be different for each individual (AFM, 2000; Bry et al., 1982).

Prevalence and consequences of opioid dependence
In Europe a rough estimate of about 1.5 million problematic opioid users is given by
the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA, 2007)
with the annual prevalence's ranging from 1.2%o to 8%o. In the Netherlands, the
prevalence for opioid use is low (around 3%o) compared to other European countries.
There are about 33.500 problematic users of hard drugs in the Netherlands. In 2006 the
percentage of young opioid clients in addiction treatment services is 6% and is still
decreasing. Accordingly, the population of heroin users becomes older. The average
opioid client is male (80%) and 42 years old. Currently the most common way to take
heroin in the Netherlands is to smoke it (chasing from tinfoil). Injecting the drug is
now less common (about 10%) (NDM, 2007, 2008).
The ageing of heroin users is accompanied by an increasing number of (age-related)
health problems, such as diabetes, cancer, and lung diseases. Many heroin users have
serious infectious diseases, like HIV, Hepatitis Β and C (Leshner, 1997), and mental
disorders (EMCDDA, 2007). A study among methadone clients reported a current
prevalence of co-morbidity of psychiatric disorders of 59.3% (Knapen et al., 2007).
Mortality rates are high as well. A 33-year follow-up study by Hser et al. (2001)
mentioned a 48.9% death rate for opioid addicts.
Besides health problems, the individual and social consequences of opioid dependence,
such as unemployment, low health status, accidents, homelessness, violence, and other
social problems, are considerable (EMCDDA, 2007; Leshner, 1997; McLellan et al.,
2000). These social consequences have been important in shaping the generally held
view that drug dependence is primarily a social problem that requires interdiction and
law enforcement rather than a health problem that requires prevention and treatment
(McLellan et al., 2000). The high drop-out, non-compliance, and relapse rates during
and after treatment confirm the view that drug dependence is not a medical illness.
McLellan et al. (2000) have attributed the disappointing results to the fact that current
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treatment strategies and outcome expectations view drug dependence as a curable,
acute condition and not like a chronic illness. Treatment and outcome expectations are
a result of this view.

Treatment goals
Opioid dependence is considered a chronic relapsing disease characterised by
compulsive drug seeking and use, with biological, psychological, and social causes and
consequences. Treatment of opioid dependence can therefore have different aims,
which depend on the underlying treatment rationale, the health situation, the
psychosocial circumstances, the treatment history and the final goal of treatment.
There are four goals to be distinguished (Health Counsel of the Netherlands, 2002; Van
den Brink & Haasen, 2006; van den Brink & van Ree, 2003):
1. Crisis intervention aimed at immediate survival and is necessary after an opioid
overdose.
2. Palliation, aimed to treat or reduce symptoms and to relieve suffering from
chronic dependent patients for whom no care or cure is feasible.
3. Care and stabilisation, represented by maintenance treatment and based on
harm-reduction and risk minimisation. It is directed toward reducing illicit
drug use, drug-related criminality and health problems, ultimately resulting in
improved health and social functioning.
4. Cure, represented by abstinence-oriented treatment aimed at stable abstinence
and ultimately resulting in recovery from addiction. This goal contains two
treatment phases, namely detoxification and relapse prevention.
The question whether abstinence is a reasonable and achievable goal of treatment is
frequently subject of debate. Abstinence-based programs are associated with
considerable problems such as low patient retention, early drop-out (Futterman et al.,
2004), an increased risk of accidental overdose (Critchlow & Nadeem, 2006; Smyth,
2006), and relapse into illegal opioid use (Keene & Raynor, 1993). Because of this,
agonist maintenance treatment is considered first-choice treatment for opioid
dependence (O'Connor, 2005; Van den Brink & Haasen, 2006). Agonist maintenance
treatment may result in stabilisation and creates time to focus the treatment on all
aspects of addiction. It produces clear functional improvement. However, besides
stabilisation abstinence could be a legitimate goal of harm reduction (Futterman et al.,
2004; Kellogg, 2003; Koutroulis, 2000; Smyth, 2006) and preferable when feasible
(Critchlow & Nadeem, 2006; O'Brien, 1996). Abstinence is after all related to more
favourable treatment outcome (Hall et al., 1990, 1991) and results in a better quality of
life (De Jong et al., 2007).
The question still remains which patients should be given what at which point of time.
Some argue that patients should be given the choice (Ladewig, 1990; Smyth, 2006),
others claim that patients should be matched on several characteristics (Kellogg, 2003).
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Unfortunately, there is no reliable evidence for matching patients to optimal
treatments in addiction. In line with Goldstein (1976) the best answer might be: "reach
the addict where he's at". The realistic aim of treatment should be, at every stage,
problem reduction. Cure (=abstinence) is not rejected, but outcomes short of cure are
not deplored as failures. The goal of treatment should be aimed at the lifestyle of the
patient. Alternative satisfactions have to be developed and success should be measured
in small changes (Goldstein, 1976).
Besides the goal of treatment some general rules are important for the effectiveness of
the treatment. The National Institute on Drug Abuse has published a guide to drug
treatment, named the 'Principles of Drug Addiction Treatment' (1999). This guide
summarized the principles of effective treatment. The most important elements are:
• Treatment is multidimensional and flexible. Remaining in treatment for an
adequate period of time is critical for treatment effectiveness;
• Medical detoxification safely manages the acute physical symptoms of withdrawal,
but is only the first stage of addiction treatment;
• Lapses to drug use can occur during treatment and monitoring can help the
patients withstand urges to use drug or to change treatment plan;
Like O'Brien and McLellan (1996) mention, 'addiction is not an all-or-none disease,
but a degree of severity across all ASI areas'. Treatment should be focussed on all
aspects of addiction to be successful.

Treatment options
Based on the four hierarchically goals lying on a continuum various opioid treatment
are available in the Netherlands (Figure 1.1). These interventions are described below.

relapse prevention
naltrexone maintenance
detoxification
buprenorphine maintenance
methadone maintenance
Iheroin maintenance
low doses of methadone
naltrexone against overdose

Cure
"fu J«

1 .2
Care and
stabilisation

o c

Palliation
Crisis intervention

+ —

Figure 1.1 Available opioid treatments divided Into the four hierarchically goals of treatment
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Crisis intervention
Crisis intervention is aimed at immediate survival and is necessary after an opioid
overdose. The short-acting opioid antagonist naloxone is an effective substance for
treating respiratory depression and coma in patients with an overdose (Van den Brink
& Haasen, 2006).
Palliation

Palliation is aimed to treat or reduce symptoms and to relieve suffering from chronic
dependent patients of whom no care or cure is feasible. Heroin or a related
euphorogenic opioid could be given to reduce withdrawal symptoms (Health Counsel
of the Netherlands, 2002).
Care - maintenance treatment

Opioid (partial) agonist maintenance treatment stabilises brain neurochemistry by
replacing short-acting opioids with a long-acting opioid that has relative steady-state
pharmacokinetics. (Partial) agonist maintenance treatment is designed to have a
minimal euphoric effect and blocks the euphoria associated with administration of
opioids (Fiellin et al., 2006). It is aimed at suppressing withdrawal symptoms, reducing
craving, and reducing or quitting illicit drug use. Three (partial) agonist maintenance
treatments are available in the Netherlands: methadone, buprenorphine, and
diacetylmorphine (heroin).
Methadone, especially in combination with psychosocial interventions, produces clear
functional improvement but not a cure. There are good reasons to state that
methadone programs are underfunded. Some programs do little more than dispense
methadone (O'Brien, 1996). In the Netherlands, the quality of care is below an
acceptable threshold with regard to accommodation, purpose and method (IGZ,
2005). A national guideline is developed to improve the quality of methadone
treatment (Loth et al., 2005).
Buprenorphine belongs to another class of medication called partial opioid agonists
and exerts weaker opioid effects at opioid receptor sites. According to clinical trials
(Fiellin et al., 2006) and reviews (Davids & Gastpar, 2004; Mattick et al., 2003),
buprenorphine and methadone are both effective maintenance treatments if adequate
dosages are prescribed (Faggiano et al., 2003). Methadone delivered at adequate
dosages is more effective than buprenorphine (Mattick et al., 2008). Adding
psychosocial support to standard methadone maintenance treatment substantially
improved treatment outcome (Amato et al., 2004b).
Heroin maintenance might be an alternative for a small proportion of severely
dependent long-term patients for whom other treatment options have been ineffective.
The approach of prescribing heroin is complex and expensive and has been evaluated
only in the well-developed treatment systems of Switzerland and the Netherlands
(World Health Organization, 2004b). Van den Brink et al. (2003) found that
supervised co-prescription of heroin is feasible, more effective, and probably as safe as
14

methadone alone in reducing the many physical, mental, and social problems of
treatment resistant heroin addicts.
The agonist substance of choice differs from one country to the other. In the
Netherlands, most of the opioid-dependent patients are in a methadone maintenance
program. The number of methadone patients in addiction care is around 12,500. In
2005, 35% of the patients received a (therapeutic) dose of 60 mg methadone or more
(NDM, 2007). Sometimes buprenorphine is used in the Netherlands. Heroin
maintenance is available for severely opioid-dependent and treatment resistant patients
with high inclusion criteria.
Cure - detoxification

When patients are motivated to get abstinent, detoxification can be considered. Opioid
withdrawal is a required first step for abstinent-based treatment forms. However, for
most patients withdrawal from opioids is not only uncomfortable, but is also
associated with a high rate of relapse. A variety of detoxification methods are used for
the treatment of opioid withdrawal syndrome.
Methadone tapering and adrenergic agonists

Methadone tapering is the most used detoxification method in the Netherlands.
Clonidine alone is used to alleviate and manage symptoms of withdrawal during
abrupt or tapering methadone. Methadone tapering results in higher retention in
treatment, lower relapse rate and fewer side effects when compared with adrenergic
agonists after abrupt termination (Amato et al., 2004a), but strangely enough, at the
same time Amato et al. (2004a) concluded in their Cochrane review that there are no
clinical differences between both treatments. The same occurs in the reviews of Cowing
(Cowing et al., 2004; Cowing et al., 2002), indicating differences in study selection
between Cochrane and other journals.
Buprenorphine tapering

Detoxification can also be executed by buprenorphine tapering. Patients will be
transferred from an opioid to buprenorphine, after which buprenorphine will be
tapered in a few days. There is limited evidence comparing buprenorphine with
methadone, but it appears that buprenorphine and methadone have similar
effectiveness in the management of opioid withdrawal. The severity of withdrawal is
similar, but the withdrawal symptoms may resolve more quickly with buprenorphine.
There is a trend towards completion of withdrawal treatment being more likely with
buprenorphine relative to methadone (p=0.08) (Cowing et al., 2006a).
Rapid detoxification with an antagonist

The underlying rationale of the use of an opioid antagonist (like naloxone or
naltrexone) to induce withdrawal is that a more rapid transition from dependence to
abstinence might increase rates of completion of withdrawal (Cowing et al., 2006c).
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The use of an opioid antagonist, also called rapid detoxification, is usually combined
with medication to ameliorate withdrawal symptoms, for instance alpha2adrenergic
agonists. Premedication with buprenorphine could decrease withdrawal symptoms
(Bochud Tornay et al, 2003). When patients have finished this detoxification program,
they are already treated with naltrexone to avoid relapse in opioid use
Rapid detoxification with an antagonist and general anaesthesia

It is also possible to combine rapid detoxification with heavy sedation or general
anaesthesia to suppress the patient's awareness of withdrawal, also called ultra rapid
detoxification Opioid detoxification under anaesthesia is available only in the private
sector and is expensive (Strang et al., 1997) The use of general anaesthesia has caused
considerable controversy, because of the potentially life-threatening risks, pulmonary
failure, transient renal insufficiency, and even death (Dyer, 1998, Kleber, 1998; Pfab et
al, 1999). Moreover, there was a lack of standard scientific research to prove its
efficacy, but recent studies proved ultra rapid detoxification to be no more effective
and less safe (Collins et al., 2005; De Jong et al., 2005; Gowing et al, 2006b).
Cure - relapse prevention with naltrexone

Without a treatment plan focusing on relapse prevention patients should not be
detoxified. Naltrexone can be used to prevent relapse in opioid use again Naltrexone is
an opioid antagonist and blocks the opioid receptors that modulate the release of
dopamine in the reward system and therefore blocks the rewarding effects of heroin.
Reviews (Kirchmayer et al., 2002; Minozzi et al, 2006; Roozen et al., 2006) have shown
insufficient evidence for preventing relapse by means of maintenance treatment with
naltrexone. The acceptability of naltrexone treatment is poor (Bell et al., 1999;
McGregor et al., 2002, O'Connor & Fiellin, 2000) and it might be reserved to those
patients who are well-motivated and who are in a stable and supportive life situation
Better compliance (Johansson et al, 2006) or the use of sustained-release naltrexone
(Carreno et al, 2003, Comer et al, 2006) will probably improve these results.

Rapid detoxification in the Netherlands
In 1997 a pilot study of 30 patients was conducted by De Jong et al (Laheij et al.,
2000) They compared rapid detoxification with naltrexone under general anaesthesia
(ultra rapid detoxification) with the traditional gradual tapering of the methadone
dose Both treatments were followed by long-term naltrexone use All 15 patients in the
rapid detoxification group completed the 7-day rapid detoxification program, whereas
only 8 of 15 patients completed the methadone tapering program At 3 month, 10 out
of 15 patients of the rapid detoxification group stayed abstinent versus 5 out of 8 in the
methadone group Given the small sample size, the controversy around the use of
anaesthesia and lack of scientific research a bigger study was started, named EDOCRA
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(Effectiveness of two methods of Detoxification with an Opioid antagonist followed by
Community Reinforcement Approach).
EDOCRA was a multi-centre randomised controlled open clinical trial from September
1999 to August 2001 in which the add-on effects of anaesthesia during rapid
detoxification were investigated (De long et al., 2005). During this study 272 patients
were randomised and allocated to two treatment arms. One treatment consisted of
rapid detoxification without anaesthesia carried out at an addiction clinic. The
comparative treatment, rapid detoxification under general aesthesia, comprised a
complete detoxification in a hospital setting followed by the monitoring of the patients
at an addiction clinic. Results showed that rapid detoxification under general aesthesia
had no additional effect in comparison with rapid detoxification without aesthesia with
regard to withdrawal symptoms, drop-out, and opioid abstinence rate at one month
follow-up (46%). Both methods demonstrate a clear reduction of relapse. The
researchers concluded that rapid detoxification was an effective method to obtain
abstinence, but general anaesthesia should no longer be used because of the number of
adverse events that occurred and because of the much higher costs. These results were
confirmed in other studies (Collins et al., 2005; Cowing et al., 2006b).

Naltrexone in the Netherlands
The first study with Community Reinforcement Approach (CRA) en naltrexone
comprises a pilot study with 24 opioid-dependent patients (Roozen et al., 2003). Of
these patients 55% were persistently abstinent after 1 year. After this, the effectiveness
of naltrexone in combination with Community Reinforcement Approach (CRA) was
studied in a naturalistic follow-up design during the EDOCRA study (De Jong et al.,
2007). After detoxification, 272 patients started treatment with naltrexone
maintenance and CRA in an outpatient condition. The results show that 24% of the
participants were persistently abstinent over a 16-month follow-up period. Point
prevalence showed 28% and 32% abstinence respectively for 10 month and 16 month
follow-up. The researchers concluded that a relatively large group of patients who are
motivated for an abstinence-oriented approach may benefit from CRA and naltrexone.

Aims and outline of this thesis
The purpose of this thesis is to improve the results of rapid detoxification in addiction
treatment centres in the Netherlands. The thesis examines the potential of matching
patients to rapid detoxification through the recognition of individual differences, the
possible reduction of craving through naltrexone, and the identification of
implementation problems for rapid detoxification in daily clinical practice.
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Research questions are:
1. Can patient-related characteristics and health conditions predict the severity of
withdrawal symptoms during rapid detoxification and can they predict
abstinence after one month of detoxification?
2. Does naltrexone affect craving in abstinent opioid-dependent patients?
3. Is rapid detoxification during clinical practice just as effective as rapid
detoxification during a controlled clinical trial?
The severity of withdrawal symptoms is one of the criteria for the effectiveness of
detoxification (Mattick & Hall, 1996). In the study of De Jong et al. (2005), clinicians
observed totally different degrees of severity for the withdrawal symptoms during rapid
detoxification. Without subjective withdrawal reports of patients' subjective
withdrawal symptoms may be missed. An available instrument to assess opioid
withdrawal symptoms was not yet psychometrically evaluated in the Netherlands.
Chapter 2 describes the psychometric evaluation of the Dutch version of the Subjective
Opiate Withdrawal Scale (SOWS) in a sample of Dutch opioid-dependent participants
during different stages of withdrawal.
Predicting the severity of withdrawal symptoms could improve the effectiveness of
detoxification and the individual treatment of withdrawal symptoms during rapid
detoxification. Factors influencing the severity of opioid withdrawal symptoms have
only been examined in a few studies. Chapter 3 explores the presence of subgroups of
withdrawal symptoms within a detoxification trajectory and investigates evidence for
predicting the severity of withdrawal symptoms.
Another way to improve the success rates of the treatment is to match patients on
relevant characteristics to this treatment. For this purpose, proper predictors should be
available to predict abstinence after detoxification. Chapter 4 focuses on the
identification of potential predictors for abstinence at one month follow-up.
When patients were detoxified successfully, naltrexone was given to prevent relapse in
opioid use and to block the rewarding effects of opioids. Because the effect of
naltrexone on craving in opioid-dependent patients has been investigated in only a few
studies and the results are contradictory, it is unclear whether naltrexone affects the
craving level in patients who underwent rapid detoxification. In chapter 5 a naturalistic
study of patients is reported in which the influence of naltrexone administration on the
craving level was analysed at follow-up month 1, 5 and 10 after rapid detoxification.
Rapid detoxification has shown to be an effective approach to the management of
opioid withdrawal during the EDOCRA study (De Jong et al., 2005; De Jong et al.,
2007) and implementation of rapid detoxification treatment was started in 2003. It was
unknown if these results can be transferred to daily clinical practice. In chapter 6 we
aimed to determine the effectiveness of rapid opioid detoxification in two clinical
addiction treatment centres in the Netherlands (implementation study), using a
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comparison of the treatment outcomes with a previously published clinical trial in the
Netherlands.
In chapter 7 the main results of this thesis are summarised. Strengths and limitations
are pointed out, conclusions and clinical implications are presented.
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Psychometrie evaluation of the Dutch version of the
Subjective Opiate Withdrawal Scale (SOWS)1
Boukje A.G. Dijkstra, Paul F.M. Krabbe, Truus G.M. Riezebos, Cees P.F. van der Staak,
Cor A.J. De Jong

Abstract

AIM: To evaluate the psychometric properties of the Dutch version of the 16-item
Subjective Opiate Withdrawal Scale (SOWS). The SOWS measures withdrawal
symptoms at the time of assessment.
METHODS: The Dutch SOWS was repeatedly administered to a sample of 272 opioiddependent inpatients of four addiction treatment centres during rapid detoxification
with or without general anaesthesia. Examination of the psychometric properties of the
SOWS included exploratory factor analysis, internal consistency, test-retest reliability,
and criterion validity.
RESULTS: Exploratory factor analysis of the SOWS revealed a general pattern of four
factors with three items not always clustered in the same factors at different points of
measurement. After excluding these items from factor analysis four factors were
identified during detoxification ('tractus locomotorius', 'tractus gastrointestinalis'
'temperature dysregulation', and 'facial disinhibition'). The 13-item SOWS shows high
internal consistency and test-retest reliability and good validity at different stages of
withdrawal.
CONCLUSION: The 13-item SOWS is a reliable and valid instrument to assess opioid
withdrawal during rapid detoxification. Three items were deleted because their content
does not correspond directly with opioid withdrawal symptoms.

1
This chapter has been published by S. Karger AG (Basel) as: Dijkstra BAG, Krabbe PFM, Riezebos TGM, van
der Staak CPF & De Jong CAJ (2007). Psychometric evaluation of the Dutch version of the Subjective Opiate
Withdrawal Scale (SOWS). European Addiction Research, 13(2), 81-88.
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Introduction
Detoxification in substance-dependent patients is characterised by withdrawal
symptoms. Opioid withdrawal symptoms develop within several hours to a few days
following termination or reduction of heavy or prolonged opioid use. Symptoms
include sweating, rapid pulse, increased hand tremor, insomnia, nausea, vomiting,
physical agitation, anxiety, transient visual, tactile, or auditory hallucinations/illusions
and/or grand mal seizures (DSM-IV-TR; APA, 2000).
Several brief easy-to-use assessment instruments for measuring the effects of opioid
withdrawal have been developed. Instruments that may be useful in clinical practice are
the Addiction Research Center Inventory (Haertzen, 1965; Haertzen & Meketon,
1968), the Subjective Opiate Withdrawal Scale and Objective Opiate Withdrawal Scale
(Handelsman et al., 1987), the Opiate Withdrawal Scale (Bradley et al., 1987), the
Short Opiate Withdrawal Scale (Gossop, 1990), and the Weak Opiate Withdrawal Scale
(Juni et al., 1996). However, none of these withdrawal instruments is widely accepted
(O'Connor & Fiellin, 2000) and no Dutch opioid withdrawal instrument was available
in the Netherlands.
The availability of a valid and reliable instrument to assess opioid withdrawal signs and
symptoms is important for individual symptom triggered treatment because
withdrawal symptoms can lead to relapse. It is also important to have such an
instrument to explore the effectiveness of different medical treatment options for
withdrawal symptoms. We searched for a subjective and an objective opioid
withdrawal scale that could complement each other. For this reason, we translated the
Subjective Opiate Withdrawal Scale (SOWS) of Handelsman et al. (1978) into Dutch.
Several studies are using these scales (Cowing et al., 2002). Handelsman et al. (1987)
found a moderate degree of test-retest reliability for the English SOWS (0.60; ρ <
0.001). The construct validity showed to be good, but convergent and discriminant
validity were not determined.
We expected a four factor structure of withdrawal symptoms, which traces back to the
functioning of opioids in the body. Opioids have effects on the central nervous system,
the tractus-gastro-intestinalis, the tractus urogenitalis, and to a lesser degree on the
tractus circulatorius (Vielvoye-Kerkmeer, 1997). We expected a positive relation
between subjective withdrawal symptoms and objective withdrawal signs especially
during the first days of detoxification when symptoms are more pronounced (Bradley
et al., 1987). Another positive association was expected between subjective withdrawal
symptoms and craving, because opioid withdrawal is accompanied by a persistent
desire to obtain opioids (ΑΡΑ, 2000; Galanter & Kleber, 1999). To be a valid
instrument the SOWS should be able to distinguish withdrawal pathology from more
general aspects of dysfunction such as psychopathology and quality of life. Therefore
we expected weak associations between the SOWS and general psychopathology as
measured with the SCL-90 (Arrindell & Ettema, 1986) and quality of life as measured
with the SF-36 (Ware & Sherbourne, 1992).
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The aim of the present study is to evaluate the psychometric properties of the Dutch
version of the Subjective Opiate Withdrawal Scale (SOWS) in a sample of Dutch
opioid-dependent participants during different stages of withdrawal. This study may
also add some information about the measurement properties of the original English
SOWS.

Methods
Participants

In this study 272 (82% men) opioid-dependent inpatients were included. Participants
were involved in a randomised controlled trial in which the add-on effect of general
anaesthesia was examined during rapid detoxification induced by naltrexone (De Jong
et al., 2005). No significant differences were found between the participants with
general anaesthesia (RD-GA) and without general anaesthesia (RD) for the seven
domains and demographic characteristics of the EuropASI at baseline. Both groups
were analysed together. The Dutch Ethical Assessment Committee for Experimental
Investigations on People approved the study.
Participants met the following criteria: diagnosed as opioid-dependent according to
DSM-IV criteria, previously underwent several unsuccessful attempts to become
abstinent, expressed the clear wish to be become abstinent, were over 18 years of age,
were familiar with the Dutch language and had at least one non-opioid user in their
social network. Exclusion criteria were severe somatic diseases or psychiatric disorders,
pregnancy, AIDS, contra-indications regarding general anaesthesia and not showing up
at the intake appointments. Because of the possibly unpredictable effects of other drugs
on withdrawal symptoms, it should be remarked that the selection of the patients
should be done very carefully. In this study dependence on other drugs or drug abuse
was not an exclusion factor, but withdrawal symptoms of other drugs than opioids
were not to be expected. In case of smokers, patients were pre-medicated with
transdermal nicotine for nicotine withdrawal. In case of benzodiazepine dependence,
benzodiazepines were stabilised before and during opioid detoxification. Alcohol
withdrawal symptoms were treated with additional benzodiazepines before the opioid
detoxification started. If a patient had used cocaine 48h before detoxification,
treatment was not started because of the unpredictable effects of cocaine on the
cardiovascular system during detoxification.
Instruments

SOWS. The Dutch SOOS is a translation of the SOWS, the Subjective Opiate
Withdrawal Scale (Handelsman et al., 1987), not to be confused with the Short Opiate
Withdrawal Scale (SOWS) by Gossop (1990). The SOWS consists of 16 items (Table
2.1) formulated from the perspective of the participant and reflecting the common
directly related motoric, autonomic, gastrointestinal, and musculoskeletal opiate
withdrawal symptoms and the indirectly related psychological symptoms, like anxiety
27

3

s
•%
g
O

and craving. Participants rated the presence and intensity of their experience of opiate
withdrawal symptoms on a scale from 0 to 4 (0 = not at all, 1 = a little, 2 = moderately,
3 = quite a bit, 4 = extremely) based on how they were feeling at the time of
assessment. The sum of the scores on each item is the total SOWS score with a
minimum score of 0 and the maximum of 64. The English version of the SOWS was
translated into Dutch according to the methodology published by Hunt et al. (1991).
Two experts in the addiction field, the last author of this article and a specialist in
medicine, independently translated the original English questionnaire. Two
independent translators then translated the Dutch versions of the questionnaire back
into English. These two versions were compared and differences were discussed.
Finally, a consensus version of the Dutch SOWS translation was established
(Table 2.1). There were some minor adjustments in comparison with the English
version of the SOWS: to items 2 and 13 the actual behaviour (I have to yawn/I have to
vomit) was added, because otherwise no total covering of the English meaning could
be reached; the word 'sweating' was added to item 3 to make it more understandable
and to item 16 the word 'opiates' was added, as we could not use the word 'injecting',
because in the Netherlands only 12% of all opioid-dependent patients nowadays injects
(European Monitoring Centre for Drugs and Drug Addiction, 2003; Laar van et al.,
2003).

Table 2.1 The SOWS
Items SOWS (English version)

Dutch translations of each item

1 I feel anxious
2 I feel like yawning*

1. Ik voel me angstig
2 Ik heb het gevoel dat ik moet geeuwen of ik moet echt
geeuwen
3 Ik transpireer (zweet)
4 Mijn ogen tranen
5 Mijn neus loopt
6 Ik heb kippenvel
7. Ik tril
8 Ik heb het plotseling warm
9. Ik heb het plotseling koud
10. Mijn botten en spieren doen pijn
11 Ik voel me rusteloos
12 Ik voel me misselijk
13 Ik heb het gevoel dat ik moet braken of ik moet echt braken
14 Mijn spieren trekken
15 Ik heb kramp in mijn maag
16 Ik heb het gevoel dat ik moet gebruiken (opiaten)

3. I'm perspiring*
4. My eyes are tearing
5 My nose is running
6. I have goose flesh
7 I am shaking
8. I have hot flashes
9 I have cold flashes
10 My bones and muscles ache
11 I feel restless
12 I feel nauseous
13 I feel like vomiting*
14 My muscles twitch
15 I have cramps in my stomach
16 I feel like shooting up now*
* Not an exact translation
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OOWS. The Dutch OOPOS, which is a translation of the Objective Opiate Withdrawal
Scale (OOWS) by Handelsman et al. (1978), is a scale for opioid withdrawal signs. It
contains 13 objectively observable physical signs that reflect common motoric and
autonomic manifestations of opiate withdrawal: yawning, rhinorrhea (more than two
episodes of sniffing per observation period), piloerection, perspiration, lacrimation,
mydriasis, hand tremors, hot and cold flashes (shivering observed), restlessness
(frequent shifts of position), vomiting, muscle twitches, abdominal cramps (holding
stomach), and anxiety (foot shaking, fidgeting, or trembling observed). Each item is
rated as present or absent during a 10-min observation of the patient by health care
professionals. The total OOWS score is the sum of the signs rated present during the
observation period with a minimum possible score of 0 and a maximum of 13.
Translation of the OOWS was done in the same way as the SOWS.
VAS Craving. By means of a visual analogue scale (VAS) participants were asked to rate
craving for drugs on a 100-mm horizontal line from no craving at all (left side) to
extremely craving (right side).
SCL-90. Mental health status was assessed using the Dutch version of the Symptom
Checklist-90 (SCL-90; Arrindell & Ettema, 1986), which allows for an estimate of
experienced pathology (as a state) on 8 dimensions. These dimensions are agoraphobia
(range 7-35), anxiety (range 10-50), depression (range 15-75), somatization (range
12- 60), insufficiency of thinking/acting (range 9-45), interpersonal sensitivity (range
18-90), hostility (range 6—30) and sleeping problems (range 3-15). The total
'psychoneuroticism' score ranges from 95-450.
SF-36. The Short Form-36 (SF-36; Ware & Sherbourne, 1992) measures health-related
quality of life on 8 domains (physical functioning, role limitations (physical), role
limitations (emotional), vitality, mental health, social functioning, pain, general health
condition). Every scale ranges from 0-100 (100 being optimal).
ASI. The Dutch EuropAddiction Severity Index (ASI; Kokkevi & Hartgers, 1995)
measures
severity of addiction
in
eight
domains
(physical
health,
work/education/income, alcohol, drugs, legal problems, family/ social relationships,
psychological/emotional complaints, gambling) and was used to describe the
population.
Procedure

The SOWS was administered twice at baseline (BAS; 12.00 a.m. and 7.00 p.m.), three
times on each day of detoxification (DET; 8.00 a.m., 10.00 a.m. and 7.00 p.m.), twice
during each day of recovery (REC; 8.00 a.m. and 7.00 p.m.), and at discharge (DIS;
2.00 p.m.). The OOWS and VAS were administered at the same frequency as the
SOWS. The SCL-90 and SF-36 were administered at baseline and discharge (Figure 2.1
for an overview of scales and times of administration).
Participants were randomly assigned to rapid detoxification with or without general
anaesthesia. Except for some differences in naltrexone schedule and, of course, the
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general anaesthesia procedure, all patients were treated for signs and symptoms of
withdrawal with the same set of medication at a same dose schedule (De Jong et al.,
2005). Pharmaceuticals were given to sedate, to reduce restlessness in the muscles of
the lower extremities, abdominal discomfort and pain due to cramps and spasms, to
prevent high blood pressure, nausea, vomiting and diarrhoea and to control anxiety.
Sleep inducing drugs were available when necessary.
Analysis

Data analyses were performed with SPSS for Windows (12.0.1). Because of the number
of repeated measurements we decided to use one moment of measurement for each
phase (Figure 2.1 for an overview). For baseline (BAS) the first measurement of
admission was used, measurement 3 (M3). For the detoxification days (DET)
measurement 7 (M7) was used, because of the highest withdrawal symptom score
(mean = 23.3) at detoxification with the largest deviation (SD = 15.1) in scores. For
recovery days (REC), we used measurement 17 (M17) because from that measurement
the opiate withdrawal symptoms were expected to maintain relatively stable over time
and measurement 22 (M22) was taken at discharge (DIS). To evaluate the test-retest
reliability we used measurements 17, 18, 19 and 20 (recovery days 2 and 3), because
from a clinical point of view the opiate withdrawal symptoms at these measurements
were expected to remain relatively stable over time and no medications (except for
naltrexone) were given anymore.
Explorative Factor Analysis. Principal components analyses (PCA) with Varimax
rotation were performed on the intercorrelation matrix in order to examine the factor
structure of the Dutch SOWS. Factors were extracted using the Kaiser criterion, a
common rule for dropping the least important factors from the analysis on the basis of
eigenvalues < 1.0 (Dunteman, 1989).
Concurrent Validity. Because withdrawal was studied during the detoxification phase
and the recovery phase in two groups, it allows an evaluation of whether SOWS
distinguishes adequately between BAS, DET, and REC phase and between the two
groups with and without anaesthesia (De Jong et al., 2005; Trochim, 2005). Two-sided
paired t-tests were done between the measurements moments BAS-DET, DET-REC,
and REC-DIS. Independent t-tests were done between the groups RD en RD-GA at all
moments of measurements (measurements 2 through 22) to examine whether the
SOWS distinguishes adequately between the different detoxification methods.
Convergent Validity. Convergent validity (Spearman correlation) was studied by
correlating total scores and the four factor scores with objective withdrawal signs
(OOWS) and craving (VAS craving) at BAS, DET, REC, and DIS.
Discriminant Validity. Discriminant validity was analysed by performing common
factor analysis (Principal Axis Factoring with Oblimin rotation) on the intercorrelation
matrixes of the SOWS factors and SCL-90 subscales at BAS and DIS. Additionally, the
same analysis was performed on the SOWS factors and SF-36 subscales.
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Reliability. Internal consistency was established by calculating Cronbach's alpha
coefficients for the BAS, DET, REC, and DIS to investigate if the SOWS is a reliable
measure on all stages of withdrawal. The internal consistency was also determined for
the resulting factors of the explorative factor analysis. To evaluate test-retest reliability,
intraclass coefficients (ICC) were computed.
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Results
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Participant characteristics

The mean age of the sample was 35.8 years (SD = 6.4) and participants had been using
heroin for an average of 12.0 years (SD = 5.9) and methadone for 7.4 years (SD = 5.7).
The mean number of previous drug detoxifications was 2.9 (SD = 3.7). Most of them
were never married (70%), had no (18.1%) or only lower (52.7%) education and
50.2% had a full-time job.
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Figure 2.1 Mean scores for SOWS during 1 week of inpatient treatment at an addiction centre and
times of administration of the scales used in this study at baseline (BAS), days of detoxification (DET),
days of recovery (REC) and at discharge (DIS). Measurements 3, 7,17 and 22 were used for analyses.
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Descriptives
According to the subjective self-reports given by the patients, withdrawal distress
increased fast, slowly decreased and dropped almost to baseline level after one week
(Figure 2.1). Because most responses on all items were 0 and 1 on a scale of 0^4,
normal distribution was not found. The highest mean was 23.3 (SD = 15.0), while the
total score of the instrument varied between 0 and 64. At baseline the mean SOWS
score was low (mean = 8.6, SD = 8.7).
Factor Structure of the SOWS
Factor analysis at all detoxification measurement moments (measurement 7 through
14) revealed a general pattern of four factors. However, three items (1 anxious; 7
shaking; and 16 craving) were often not clustered in the same factors at different points
of measurements. Further examinations of the results showed that anxious and craving
had also the lowest communalities (0.35 and 0.37, respectively) and shaking loaded
moderately on all four factors (0.28; 0.37; 0.40; 0.31).
We therefore excluded these items whereas new explorative factor analysis on the
remaining 13 items identified four factors at detoxification (Table 2.2). The first factor
contained three items (bone/muscle ached, restlessness, muscle twitches) and was
labelled 'tractus locomotorius', the second factor 'tractus gastrointestinalis' contained
three items (nausea, vomiting, stomach cramps), the third factor contained four items
(perspiring, goose flesh, hot flashes, cold flashes) and was labelled 'temperature
dysregulation', and the fourth factor 'facial disinhibition' contained three items
(yawning, tearing, runny nose).
Concurrent Validity
Figure 2.1 illustrates the pattern of total withdrawal scores during detoxification.
Paired t-tests between the baseline (M3), detoxification (M7), recovery (M17) and
discharge (M17) phases were significant at the ρ = 0.001 level. Furthermore, the SOWS
was able to distinguish between the RD group and RD-GA group at measurement M8
and M9 (RD-GA gives more withdrawal symptoms than RD).
Convergent Validity
The SOWS and OOWS as well as SOWS and VAS craving were significantly and
positively correlated and correlations were highest at detoxification (0.77 and 0.45,
respectively; ρ < 0.005; Table 2.3).
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Table 2.2 Explorative factor analysis (PCA) at Ml for 13 items, resulting in 4 factors (Fl: 'tractus
locomotorius'; F2: 'tractus gastrointestinalis'; F3: 'temperature dysregulation'; and F4: 'facial
disinhibition')
Component
Fl

F2

F3

F4

muscle twitches (sowsl4)
bone/muscle ache (sowslO)
restlessness (sowsll)
vomiting {sowsl3)
nausea (sowsl2)
stomach cramps (sowsl5)
perspiring (sowsB)
hot flashes (sowsS)
cold flashes (sows9)
goose flesh (sows6)
runny nose (sows 5)
tearing (sows 4)
yawning (sows 2)

.82
.81
.74
.10
.18
.27
-.12
.31
.42
.38
.12
.20
.37

.19
.16
.17
.88
.87
.75
.19
.14
.17
.24
.20
.06
.20

.07
.15
.31
.18
.19
.18
.77
.75
.65
.55
.06
.33
.22

.23
.15
.19
.25
.24
-.01
.23
,11
.13
.20
.82
.76
.64

Eigenvalues
Total variance explained (%)

2.61
2.11

2.41
18.54

2.27
17.43

2.01
15.49
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Table 2.3 Correlations between measurements of the SOWS and the OOWS and the SOWS and VAS
craving at baseline (M3), detoxification (Ml), recovery (Mil) and discharge (M22) (all correlations
are significant at 0.01 level)
SOWS

OOWS
VAS

baseline

detoxification

recovery

discharge

.26
.23

.77
.45

.32
.33

.28
.31
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Table 2.4 Explorative factor analysis (PAF) with Oblimin rotation for convergent validity between the
four factors of the SOWS and the SCL 90 subscales and between the four factors of the SOWS and SF36 subscales at discharge (M22)

SCL-90 Interpersonal Sensitivity
SCL-90 Depression
SCL-90 Insufficiency of thinking/acting
SCL-90 Anxiety
SCL-90 Hostility
SCL-90 Agoraphobia
SCL-90 Somatization
SCL-90 Sleeping problems
SOWS F3 Temperature dysregulation
SOWS F l tractus locomotonus
SOWS F2 tractus gastrointestmahs
SOWS F4 facial disinhibition
SF-36 Social functioning

iCL-90 - SOWS

SF-36-SOWS

discharge

discharge

Fl

F2

.88
.83
.73
.71
.67
.61
38
21
- 12
19
04
- 00

-17
07
16
25
- 02
14
.52
33
.81
.62
.51
.45

SF-36 Role limitations due to physical problems
SF-36 Role limitations due to emotional problems
SF-36 Vitality
SF-36 Mental health
SF-36 Pain
SF-36 Physical functioning limitations
3 56
9 68

Eigenvalues
Total variance explained (%)

2 02
16 87

Fl

F2

- 04
04
04
04
.77

.80
.70
.59
.45
- 06

.77
.72
.71
.68
.57
19

14
11
- 05
- 04
- 15
37

3 04
27 62

1 88
17 09

Table 2.5 Internal consistencies (Cronbach's a) and test-retest reliabilities (intraclass coefficients) for
the original 16-item SOWS, the proposed 13-item scale and the four factors
Cronbachi'sa

ICC

baseline

detoxification

recovery

discharge

recovery

All items
13 items

90
91

91
89

90
89

89
87

95*
95*

Tractus locomotonus
Tractus gastrointestmahs
Temperature dysregulation
Facial disinhibition

74
87
80
74

83
86
77
75

84
80
80
75

85
80
82
77

91*
94*
93*
89*

' Significant at ρ = 0 001 level
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Discriminant Validity
Table 2.4 shows the discriminant validity of the SOWS with the instruments described
above. Explorative factor analysis on the combined SCL-90 subscales and SOWS
factors at baseline identified two unambiguously separated factors. The first factor
contains all subscales of the SCL-90 and has an eigenvalue of 5.03, explaining 41.89%
of the variance, and the second factor contains all four subscales of the SOWS
(eigenvalue 2.40) explaining 19.97% of the variance. The same applies for the SF-36
and the SOWS at baseline. The first factor contains all subscales of the SF-36 and has
an eigenvalue of 3.70, explaining 33.60% of the variance, and the second factor
contains all four subscales of the SOWS (eigenvalue 2.30), explaining 20.88% of the
variance. At discharge also two factors were extracted, but 'somatization' of the SCL-90
(0.38 vs. 0.52) was loaded together with the SOWS subscales (Table 2.4).
Reliability
Reliability analysis of the original 16-item scale and the proposed 13-item scale showed
good internal consistency at all points of measurement (Cronbach's α > 0.87; Table
2.5). At none of the measurements did Cronbach's alpha increase substantially when
an item was deleted. Cronbach's alpha was also high for all factors, ranging from 0.74
to 0.87 (Table 2.5).
The test-retest reliability for the four factors as well as for the overall SOWS score (for
16 items and 13 items) was high, ranging from 0.89 to 0.95, and were significant at the
p = 0.0011evel(Table2.5).

Discussion
The SOWS (Handelsman et al., 1987) was designed to reflect the severity of opiate
withdrawal symptoms over a wide range of common signs and symptoms. In this
study, the Dutch translation of the SOWS was examined in opioid-dependent
participants undergoing rapid detoxification induced with naltrexone.
Factor analysis identified four factors. However, three items had to be deleted, because
they were repeatedly not identified with other items. This could be due to the fact that
their content (anxiety, craving and shaking) did not correspond with acute physical
opioid withdrawal symptoms. These changes make the instrument shorter and more
concise with the content, namely acute opioid withdrawal symptoms. The four factors
were labelled 'tractus locomotorius', 'tractus gastro-intestinalis', 'temperature
dysregulation', and the fourth factor indicated activation of the yawning response and
eye lachrymal gland and was therefore labelled 'facial disinhibition'. The factors
revealed with the factor analysis trace back to the functioning of opioids in the body.
Factor one 'tractus locomotorius', factor three 'temperature dysregulation', and factor
four 'facial disinhibition' were direct and indirect results of opioid withdrawal at the
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central nervous system (De Jong, 2002). Factor two 'tractus gastro-intestinalis' speaks
for itself. Withdrawal symptoms of the tractus respiratorius (increase of breathing
frequency and depth) and tractus circulatorius (vasoconstrictions and an increase of
blood pressure and hart frequency) are originally not incorporated in the SOWS. Most
of these symptoms are in fact signs that will not be mentioned by patients, but should
be measured by observers.
In contrast with Handelsman et al. (1987), we showed high test-retest reliability for
both the scale as a whole and for individual factors. This difference may have been due
to the chosen test-retest period and population by Handelsman et al. (1987). They used
a 1-week interval and a mixed group of normal controls and outpatients on a
methadone maintenance program with or without abusing other persistently opiate or
non-opiate drugs during the preceding month. With a shorter testing interval (2 days)
and more measurements (four measurements) during a stable test period, withdrawal
symptoms may be more stable than for outpatients on a methadone maintenance
program. The high test-retest reliability within participants and high internal
consistency indicates that the SOWS is indeed a reliable and satisfactory opioid
withdrawal measurement.
The SOWS shows good concurrent validity because it is sensitive to changes in the
severity of the opiate withdrawal symptoms that occur in response to the
administration of the opiate antagonist naltrexone to opiate addicts. Furthermore, the
SOWS was able to discriminate between patients who had received general anaesthesia
and those who did not. Because of the homogenous sample group caution is warranted
for generalizing these results. It is unknown if this scale is sensitive enough for patients
undergoing methadone tapering or methadone treatment, because symptoms are less
pronounced. On the other hand, Handelsman et al. (1987) found significant decreases
in severity of opiate withdrawal symptoms after stabilisation on methadone as
compared to on admission when they had been deprived of drugs for 6-8 h (n = 32).
The convergent validity was evaluated by instruments with expected similarities.
Because no golden standard was available, we used an objective opiate withdrawal scale
and a VAS craving scale to determine the convergent validity. To determine the
discriminant validity, we used a general psychopathology scale and a quality of life
measurement.
The SOWS and OOWS were highly associated during detoxification. Patients and
health care professionals agree most on severity of symptoms when these are most
pronounced. The low associations at baseline, recovery and discharge can be explained
by the fact that patients undergoing withdrawal often report severe subjective
symptoms also at times when objective symptoms are mild or absent (Turkington &
Drummond, 1989). Many of the symptoms of withdrawal are not readily observable,
or occur at intervals and may be missed by the observer (Bradley et al., 1987). This
stresses the importance of having a subjective scale for opioid withdrawal.
Because opioid withdrawal is accompanied by a persistent desire to obtain opioids
(APA, 2000b; Galanter & Kleber, 1999), a relation between the SOWS and the VAS
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craving was expected. The fact that the correlation was only moderately high is possibly
due to the treatment of the patient with an opioid antagonist during detoxification.
Naltrexone may possibly block the rewarding effects of opioids, which may reduce the
craving (Elman et al., 2001). The fact that the craving item of the SOWS was not
constantly clustered in the same factor is a confirmation that withdrawal is more than
just craving and that craving has more than withdrawal symptoms.
As expected, the SOWS and the SCL-90 and the SOWS and the SF-36 were different
constructs which confirm the discriminant construct validity. At discharge
'somatization' (of the SCL-90) loaded together with the SOWS subscales. This
underlines the construct validity even more, because rapid detoxification is directly
associated with somatic symptoms.
In conclusion, availability of a valid and reliable instrument to assess opioid
withdrawal symptoms is important for individual symptoms triggered treatment. It is
also important to evaluate the effectiveness of different medical treatment options for
withdrawal symptoms. Without subjective withdrawal reports of patients' subjective
withdrawal symptoms may be missed. Three items (anxious, craving and shaking) of
the SOWS can be deleted because their content does not correspond directly with acute
opioid withdrawal symptoms. The proposed 13-item SOWS showed to be a reliable
and valid instrument for measuring subjective opiate withdrawal symptoms during
rapid detoxification.
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Prediction of withdrawal symptoms during opioid
detoxification2
Boukje A.G. Dijkstra, Paul F.M. Krabbe, Cor A.J. De Jong, Cees P.F. van der Staak

Abstract
OBJECTIVE: The severity of self-reported withdrawal symptoms varies during
detoxification of opioid-dependent patients. The aim of this study is to identify
subgroups of withdrawal symptoms within the detoxification trajectory and to predict
the severity of withdrawal symptoms on the basis of drug-related and
sociodemographic characteristics.
DESIGN AND SETTING: A prospective study was carried out in an in-patient setting
in four addiction treatment centres in the Netherlands.
PARTICIPANTS: Two hundred opioid-dependent patients who participated in a
randomised controlled trial and completed more than 75% of the administrations of
the subjective opioid withdrawal scales during rapid detoxification.
INTERVENTION AND MAIN OUTCOME MEASURE: Main outcome measure was
the severity of opioid withdrawal as measured by the subjective opioid withdrawal scale
during detoxification (18 measurements). Predictor baseline data were obtained on
sociodemographic background, severity of addiction, psychopathology, personality
disorder, and craving.
STATISTICS: Those variables found to be statistically significant in univariate analyses
were entered into multivariate regression models to predict the severity of subjective
withdrawal.
RESULTS: No distinct subgroups could be identified despite substantial individual
variability throughout the detoxification trajectory. The multiple regression results
showed only four variables to predict the severity of withdrawal symptoms: baseline
2
This chapter has been published by Weston Medical Publishing LLC as: Dijkstra BAG, Krabbe PFM, De Jong
CAJ & van der Staak CPF (2008). Prediction of withdrawal symptoms during opioid detoxification. Journal of
Opioid Management, 4(5), 311-319.
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withdrawal symptoms, intravenous heroin use in the last 30 days, anxiety, and cluster
C personality disorder. The variance explained by these sociodemographic variables
was low while the largest amount of variance was explained by baseline withdrawal
symptoms (27%).
CONCLUSIONS: The results of the present study provide evidence that the severity of
withdrawal symptoms during detoxification treatment is moderately predicted by the
baseline severity of their withdrawal symptoms and not by drug- and patient-related
characteristics.

Introduction
Detoxification is the first step in the treatment of opiate dependence and is part of a
total treatment program aimed at the maintenance of abstinence. Different kinds of
detoxification methods are available for opioid-dependent patients. One of the most
widely studied detoxification methods during the last decade is rapid detoxification.
The benefit of rapid detoxification is that a higher number of successful detoxifications
is attained relative to standard detoxification but without greater intensity of
withdrawal symptoms. Substantial individual variability in the intensity of withdrawal
symptoms has nevertheless been found (Scherbaum et al., 1998). Rapid detoxification
can be undertaken with minimal sedation but also under general anaesthesia. General
anaesthesia has been called into question because of the potential of adverse lifethreatening events and the expensive cost. In addition, the results of rapid
detoxification either with or without anaesthesia have been shown to be comparable in
terms of withdrawal severity, abstinence outcome, and rates of naltrexone induction
(Collins et al., 2005; De Jong et al., 2005; Cowing et al., 2006).
In the study of De Jong et al. (2005) clinicians observed totally different degrees of
severity for the withdrawal symptoms during rapid detoxification. The question does
arise as to whether different subgroups of withdrawal symptoms can possibly be
identified along the detoxification trajectory and whether the severity of withdrawal
symptoms can be predicted on the basis of drug-related and sociodemographic
characteristics. Should this be possible, then clinicians are placed in a position to
improve the individual treatment of withdrawal symptoms and plan treatment better.
Factors influencing the severity of opioid withdrawal symptoms have only been
examined in a few studies. Most of the predictors examined in these opioid
detoxification studies can be divided into drug-related or person-related factors.
Examples of the first are the type of opioid (Bell et al., 1999; Hensel & Kox, 2000; Pfab
et al., 1999), opioid dose (Scherbaum et al., 1998; Smolka & Schmidt, 1999), duration
of opioid use (Farrell, 1994; Phillips et al., 1986), method of heroin intake intravenous vs. smoking - (Smolka & Schmidt, 1999), and acute versus chronic cocaine
use (Kosten, 1990; Rosen et al., 1992). The number of previous detoxifications has only
been found to be a significant predictor in alcohol studies (Becker, 1994; Malcolm et
al., 2000). A clear-cut relation between severity of dependence and severity of
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withdrawal has not been found (Farrell, 1994; Smolka & Schmidt, 1999) and no
sociodemographic characteristics of users have been found to relate to withdrawal
symptoms. Such person-related factors as anticipation of withdrawal severity and
neuroticism have been found to be associated with withdrawal symptoms (Phillips et
al., 1986). Both these factors are anxiety related and may therefore amplify withdrawal
symptoms. In subjects with an antisocial personality disorder, withdrawal symptoms
have also been found to be significantly higher than in other subjects (Gerra et al.,
2003). Although no studies have examined the associations between opioid withdrawal
and craving, it is generally assumed that opioid withdrawal is accompanied by a
persistent desire to obtain opioids (APA, 2000a; Galanter & Kleber, 1999).
The aim of the present study was twofold: To identify subgroups of withdrawal
symptoms within a detoxification trajectory and to predict the severity of withdrawal
symptoms on the basis of drug-related and sociodemographic characteristics.
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Participants
Participants were opioid-dependent inpatients of four addiction treatment centres who
participated in a randomised controlled trial in which the add-on effect of general
anaesthesia was examined during rapid detoxification induced by naltrexone (De Jong
et al., 2005). The study was approved by the Dutch Ethical Assessment Committee for
Experimental Investigations on People. The participants met the following criteria:
diagnosed as opioid-dependent according to DSM-IV criteria, several previous
unsuccessful attempts to become abstinent, clear wish to become abstinent expressed,
older than 18 years, familiar with the Dutch language, and at least one non-opioid user
in the social network. Exclusion criteria were: severe somatic diseases or psychiatric
disorders, pregnancy, AIDS, doubts about the patient's willingness to cooperate, and
contra-indications for general anaesthesia. Dependence on other drugs or drug abuse
did not constitute exclusion factors, but withdrawal symptoms from other drugs were
not expected. Smokers were premedicated with transdermal nicotine for nicotine
withdrawal. In cases of benzodiazepine dependence, benzodiazepine use was stabilised
before and during opioid detoxification. Alcohol withdrawal symptoms were treated
with additional benzodiazepines prior to the start of opioid detoxification. If the
patient had used cocaine 48 or fewer hours prior to detoxification, treatment was not
initiated because of the unpredictable effects of cocaine on the cardiovascular system
during detoxification.
Instruments
13-item subjective opioid withdrawal scale (13-item SOWS). The 13-item SOWS is a
shorter version of the SOWS by Handelsman et al. (1987) and measures common
direct related motoric, autonomic, gastrointestinal, and musculoskeletal symptoms
using 13 items divided across four subscales (Dijkstra et al., 2007). Participants rate the
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presence and intensity of opiate withdrawal symptoms at the time of administration
along a scale of 0 to 4 (0 = not at all, 1 = a little, 2 = moderate, 3 = quite a bit, 4 =
extreme). The sum of the scores for the different items constitutes the total SOWS
score with a minimum of 0 and a maximum of 52.
EuropAddiction severity index (EuropASI). The Dutch ASI (Kokkevi & Hartgers,
1995) measures severity of addiction in eight domains (physical health,
work/education/income, alcohol, drugs, legal problems, family/social relationships,
psychological/emotional complaints, gambling).
Symptom checklist-90 (SCL-90). The Dutch version of the SCL-90 (Arrindell &
Ettema, 1986) provides an estimate of experienced pathology (i.e. mental health state)
in terms of eight dimensions: agoraphobia (range 7-35), anxiety (range 10-50),
depression (range 15-75), somatization (range 12-60), insufficiency of thinking/acting
(range 9-45), interpersonal sensitivity (range 18-90), hostility (range 6-30), and
sleeping problems (range 3-15). The total "psychoneuroticism" score can range from
95 to 450.
Structured Interview for DSM-IV personality (SIDP-IV). The SIDP-IV is a semistructured interview that uses non-pejorative questions to assess personality traits and
disorders in terms of the DSM-IV (Pfohl et al., 1997). The SIDP-IV has been shown to
have good interrater reliability and construct validity for opioid-dependent patients
(Damen et al., 2005; Damen et al., 2004).
Visual analogue scale craving (VAS craving). Using a VAS, participants are asked to
rate the extent of craving for drugs along a 100-mm horizontal line with the left pole
representing no craving at all and the right pole representing extreme craving. The
result is a score along a continuous scale ranging from 0 to 100.
Desires for drug questionnaire (DDQ). The DDQ assesses the degree of desire triggered
by both internal and external drug-related cues (i.e. instant craving) along a sevenpoint scale. The total score is the sum of the scores for 14 items and can thus range
from 14 to 98 (Franken et al., 2002).
Obsessive compulsive drug use scale (OCDUS). The OCDUS measures the obsessivecompulsive aspects of drug use and the experienced general desire for use of the drug
of choice throughout the previous week (general craving) along a five-point scale. The
total score is the sum score for 13 items and can thus range from 13 to 65 (Franken et
al., 2002).
Procedure

Participants were randomly assigned to rapid detoxification either with or without
general anaesthesia. With the exception of some differences in the naltrexone schedule
and, of course, the general anaesthesia procedure, all of the patients were treated for
withdrawal signs and symptoms using the same medication, dosages, and schedule for
three detoxification days. Medication was given to sedate; reduce inner restlessness in
muscles; alleviate abdominal discomfort, cramps, and spasms; prevent high blood
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pressure, nausea, vomiting, and diarrhoea; and control anxiety (see Table 3.1 for
medication schedule). During the subsequent three days of recovery, the patients were
treated on a symptom-triggered basis (De Jong et al., 2005).
Both the 13-item SOWS and the VAS craving were administered twice at baseline (i.e.
at 12.00 AM and 7.00 PM), three times on each day of detoxification (i.e. at 8.00 AM,
10.00 AM and 7.00 PM), twice during each day of recovery (i.e. at 8.00 AM and 7.00
PM), and also upon discharge (i.e. at 2.00 PM). The EuropASI was administered before
admission and the SCL-90, DDQ, and OCDUS were administered upon admission.
Table 3.1 Fixed medication schedule during three detoxification days
time

medication

8.00 a.m.

Clonidine 0.3 mg
diclofenac 50 mg
ondansetron 4 mg
diazepam 10 mg
transdermal nicotine {30mg/20cm2)
naltrexone
octreotide 0.3 subcutaneous
Clonidine 0.3 mg
ondansetron 4 mg
butylscopolamine 20mg
diazepam 10 mg
Clonidine 0.3 mg
ondansetron 4 mg
butylscopolamine 20mg
Clonidine 0.3 mg
ondansetron 4 mg
butylscopolamine 20mg
Clonidine 0.3 mg
ondansetron 4 mg
butylscopolamine 20mg
diazepam 10 mg

9.00 a.m.
9.15 a.m.
11.00 a.m.

3.00 p.m.

7.00 p.m.

11.00 p.m.

if necessary

Haloperidol l-3mg (against severe anxiety)
midazolam 5-lOmg (against insomnia)

Analysis

Only those participants who completed the EuropASI and the SOWS on at least 75% of
the occasions on which it was administered (i.e. on at least 14 of 18 occasions) were
included in the present study. This meant 200 of the original 272 participants. When
more than 75% of the SOWS scale was completed on a particular occasion, missing
SOWS item scores were imputed using expectation maximization (EM) techniques
(Dempster et al., 1977). After that, missing SOWS total scores were imputed using EM
because imputation of total scores allows for individual curve. Analyses were only
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conducted on the data involving a fixed treatment schedule and therefore up to the
first day of recovery.
Descriptive statistical analyses were previously undertaken with respect to the
sociodemographic characteristics of the patients and their withdrawal symptoms. No
statistically significant differences were found between various sociodemographic
characteristics and severity of the withdrawal symptoms for those participants who
received general anaesthesia versus those who did not (De Jong et al., 2005). This
meant that the two groups could be merged for subsequent analysis.
A basic mathematical routine (i.e. singular value decomposition: SVD) was used to
identify subgroups during the detoxification trajectory (Krabbe, 2006). Four outcome
variables measuring severity of opioid withdrawal were defined in the following
manner (see Figure 3.1):

1. The rate of increase of withdrawal symptoms from baseline to the maximum
score. The increase is the gradient and expressed in degrees.
2. The peak of withdrawal symptoms after naltrexone induction.
3. The rate of decrease of withdrawal symptoms from the maximum score to the
first day of recovery. The decrease is the gradient and expressed in degrees.
4. The extent of withdrawal symptoms experienced was calculated as the total area
under the curve (AUG) from baseline to the first day of recovery.

time
Figure 3.1 Four outcome characteristics: gradient of increase withdrawal symptoms (1), peak (2),
gradient of decrease withdrawal symptoms (3), and extent of withdrawal symptoms experienced (4)
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The measures listed in Table 2.3 were derived from the different instruments and
constituted the independent variables. To minimize the effects of any outliers, mean
baseline SOWS and VAS craving scores were calculated on the basis of the two baseline
measures and one measure prior to the administration of the naltrexone on the first
day of detoxification (i.e. T3, T4, and T6, see Figure 3.2).
The number of predictor variables was reduced by testing for significant differences in
withdrawal severity (i.e. increasegrad, peak, decreasegri,d. and AUG) in univariate
regression analyses. Dichotomous variables were entered as dummy variables.
Variables with a p-value of < 0.05 in the univariate analysis were then entered into a
stepwise multivariate regression analysis to evaluate the importance of each predictor
variable (variables entered model at ρ < 0.05 and stayed at ρ < 0.1, two-tailed).
According to Green (1991) our sample size meets the minimum requirement for
multiple regression analysis (> 109), which depends upon the number of predictor
variable. The statistical software package SPSS 14.0.2 was used for all the computations.
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Participant characteristics

Participants were 200 opioid-dependent patients (82.0% men), with a mean age of 36.0
years (SD = 6.5). Most of the participants were never married (69.5%) and had no
education (19.0%) or only lower education (50.5%) while 50.3% had a fulltime job.
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Figure 3.2 Subjective opioid withdrawal symptoms (13-item SOWS) before, during, and after rapid
opioid detoxification (line shows mean; error bars show means +/-1.0 SD)
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Course of withdrawal symptoms

The mean baseline SOWS level (i.e. average for T3, T4, and T6) was 6.35 (SD = 4.86).
The peak of withdrawal severity was reached after the administration of the naltrexone
on the first day of detoxification (T7: 19.4, SD = 10.1; T8: 19.3, SD = 8.7). The patients
were discharged from the addiction treatment centre with a mean SOWS score of 9.1
(SD = 7.7). The standard deviations on all of the measurement occasions were large,
which indicates substantial individual variability (Figure 3.2). And, as already
mentioned, no substantial differences were found between those participants who were
given general anaesthesia and those who were not; in fact, the group receiving general
anaesthesia showed significantly more withdrawal symptoms than the group not
receiving general anaesthesia on two of the 18 measurement occasions although this
finding must be interpreted with caution due to repeated analysis.
Outcome measures for severity of withdrawal

Subgroups of participants with different SOWS patterns during the detoxification
trajectory could not be detected using SVD. SVD revealed only one important
component for the course of withdrawal symptoms, comparable with the mean of
measurements.
The intercorrelations between the four outcome measures for severity of withdrawal the increase grad (M = 61.05, SD = 46.07), the peak (M = 25.74, SD = 8.92), the
decrease grad (M = 61.05, SD = 46.07), and the AUG (M = 49.01, SD = 22.04) - are
presented in Table 3.2.
Factors associated with severity of withdrawal

In Table 3.3 the associations between the independent variables and outcome measures
of withdrawal severity are presented. Variables significantly associated with one of the
outcome measures were as follows: mean years of heroin use, intravenous heroin use,
anxiety, cluster C personality disorders, baseline VAS craving, DDQ total score, and
baseline withdrawal symptoms. The multiple regression model revealed significant
contributions of baseline withdrawal symptoms (R2 = 0.18), intravenous heroin use
during the last 30 days (R2 = 0.04), and Cluster C personality disorders (R2 = 0.04) to
the increasegrad of withdrawal symptoms while anxiety and mean years of heroin use
were excluded (see Table 3.4). The peak for the withdrawal symptoms was found to be
associated with baseline withdrawal symptoms (R2 = 0.08) while anxiety and VAS
craving no longer played a significant role in multiple regression analysis. The
univariate regression analysis showed only one variable to predict the decreasegrad of
withdrawal symptoms, namely anxiety (R2 = 0.03). Finally, AUG was associated with
both baseline withdrawal symptoms (R2 = 0.27) and anxiety (R2 - 0.02) in the multiple
regression analysis; VAS craving and DDQ total score no longer played a role.
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Table 3.2 Intercorrelations between outcome measures of withdrawal severity (AUC = area under
curve) (n=200)
Withdrawal severity

lncreasegrad

Decrease grad

.16*

Peak***

,11

Decreasegrad
AUC

Peak

-.09

-.05

-.08

.74**

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
*** Most of patients had their peak at T7 (36.1%), T8 (25.5%) or T9 (12.0%).

Table 3.3 Descriptive statistics for independent variables and univariate associations* with outcome
variables of increasegrild, peak, decreasegraà and area under curve (AUC)
T3

η

Characteristics

AUC

peak

in

de

crease

crease

ns

ns

-σ
'c
"Bo
BC

Age, mean (SD)

36.00 (6.47)

200

Male (%)

82.0

ns

ns

200

ns

ns

ns

ns

6.35 (4.86)

200

.00

,00

,00

ns

Mean years heroin

12.09 (5.69)

200

ns

ns

.02

ns

Mean age at first heroin use

Baseline w i t h d r a w a l symptoms, mean (SD)
Drug use in years, mean (SD)

20.93 (5.22)

200

ns

ns

ns

ns

Mean years methadone

7.14 (5.51)

200

ns

ns

ns

ns

Mean years cocaine

5.39 (5.73)

200

ns

ns

ns

ns

Heroin

18.20(12.20)

200

ns

ns

ns

ns

Methadone

23.04(10.97)

200

ns

ns

ns

ns

Cocaine

3.97 (7.29)

200

ns

ns

ns

ns

Alcohol

3.57 (8.81)

200

ns

ns

ns

ns

Benzodiazepine

6.20(11.37)

196

ns

ns

ns

ns

0.81 (0.68)

67

ns

ns

ns

ns

Methadone use in mg, mean (SD)**

35.78 (27.98)

67

ns

ns

ns

ns

Opioid use in mg, mean ( S D ) * * *

52.39 (44.53)

67

ns

ns

ns

ns

4.0

200

ns

ns

.02

ns
ns

Drug use last 30 days, mean (SD)

Heroin use in gram, mean (SD)**

Intravenous heroin use last 30 days (%)
Number of previous drugs detoxifications.

2.64 (2.88)

200

ns

ns

ns

Anxiety (SCL-90), mean (SD)

16.38 (6.59)

200

,00

,02

,00

02

VAS Craving

22.32 (23.08)

195

,00

,02

ns

ns

DDQ total score

32.43 (14.71)

199

.03

ns

ns

ns

OCDUS t o t a l score

34.42 (10.92)

199

ns

ns

ns

ns

mean (SD)

148

Personality characteristics (SIDP-IV) (%)
Cluster A presence

3.4

ns

ns

ns

ns

Cluster Β presence

29.1

ns

ns

ns

ns

Cluster C presence

12.8

ns

ns

.01

ns

* P-value is significant at the 0.05 level (2-tailed).
** Doses are derived from meetings between physician and participant before admission.
*** 1 mg of heroin use is translated into 65 mg of oral methadone (lg of street heroin is roughly equivalent to
50-80 mg oral methadone. Department of Health 1999).
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Table 3.4 Results of multiple regression analyses to identify independent predictors of withdrawal
severity
Outcome

R2

Predictor

lncreasegrad Constant
Baseline withdrawal
Intravenous heroin use
Cluster C personality disorders
Peak

Constant
Baseline withdrawal

Decreasegrad Constant
Anxiety
AUC

Constant
Baseline withdrawal
Anxiety

Β

SE

ß

t

Ρ

16.09
-5.68
-3.06
-2.81

.00
.00
.00
.01

95% CI
78.89 - 100.97
-5.45--2.63
-80.60--17.31
-48.69 - -8.46

.18
.22
.26

89.93
-4.04
-48.96
-28.57

5.59
0.71
16.01
10.18

-.41
-.22
-.20

.08

22.44
0.53

1.02
0.13

.29

22.10 .00 20.43 - 24.45
4.16 .00 0.28-0.78

.03

79.16
-0.49

3.56
0.20

-.17

22.24 .00 72.14-86.18
-2.43 .02 -0.89--0.09

.27
.29

26.95
2.00
0.58

3.62
0.31
0.23

.44
.17

7.44 .00 19.81-34.09
6.38 .00 1.38-2.61
2.50 .01 0.12-1.03

Note. increase6rad (F=16.89, df=3/144, P=.00); peak (F=17.28, df= 1/193, P=0 00); decrease8rad (F=5.88, df= 1/198,
P=0.02); AUC (F=39.80, df=2/191, P=0.00).

Two variables predicting the increasegraci of withdrawal symptoms were dichotomous
variables. Patients using intravenous heroin during the last 30 days prior to admission
showed a smaller increasegraci (M = 23.94; SD = 82.28) than patients not using
intravenous heroin during the last 30 days (M = 62.60; SD = 43.63). The same was
found for patients with a Cluster C personality disorder (M = 34.28; SD = 62.35) as
opposed to patients with no such personality disorder (M = 63.54; SD = 43.84).

Discussion
The aim of this study was to identify subgroups of withdrawal symptoms during an
opioid detoxification trajectory and to predict the severity of withdrawal symptoms on
the basis of drug-related and sociodemographic characteristics. No distinct subgroups
could be identified despite substantial individual variability throughout the
detoxification trajectory. Opioid withdrawal severity was measured in terms of the rate
of increase for the withdrawal symptoms, the peak of the withdrawal symptoms, the
rate of decrease for the withdrawal symptoms, and the extent of the withdrawal
symptoms. The highest level of withdrawal (peak) generally occurred on the first day of
administration of the opioid antagonist and was found to last at least a few days, which
is in keeping with the findings of Cowing et al. (2000). Multivariate regression analyses
showed only five independent variables to predict one or more of the four severities of
withdrawal measures.
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Patients who used heroin intravenously during the last 30 days prior to admission
showed a smaller rate of increase in their withdrawal symptoms than patients who had
not. This is in contrast to the findings of Smolka and Schmidt (1999) who found
greater severity and duration of total and maximum withdrawal symptoms in injectors
when compared to smokers. A possible explanation for these contradictory findings
may lie in the relatively small percentage of intravenous heroin use in the Netherlands
(10% of all opioid users) or in the wide range of medication used in this study instead
of abruptly withdrawn as studied by Smolka and Schmidt (1999).
The severity of the withdrawal symptoms at baseline predicted the rate of increase,
peak, and extent of the withdrawal symptoms. Higher baseline withdrawal severity
predicted higher peak symptoms and a greater extent of withdrawal symptoms but
lower rates of increase for the withdrawal symptoms, which can be explained by the
fact that an increase in withdrawal symptoms is limited by definition in patients with
already higher baseline levels to start with.
Experienced anxiety predicted the extent of the withdrawal symptoms, which is in
accordance with Philips et al. (1986). Contrary to this was the observation of a
relatively faster rate of decrease in the symptoms of withdrawal in patients with a
higher anxiety level at baseline. On the analysis for peak of the withdrawal symptoms
and rate of increase in withdrawal symptoms, anxiety was dropped from the multiple
regression analyses while the severity of withdrawal symptoms at baseline remains.
This seems attributable to the strong relation between these two variables (R = 0.47).
The presence of personality pathology reflecting the anxious-fearful cluster of the
DSM-IV (i.e. Cluster C) was associated with a smaller rate of increase in the
withdrawal symptoms of the participants.
As already mentioned, a major association was found between baseline withdrawal
symptoms and anxiety in the present study. This presumably reflects the fact that
patients may report on not only symptoms of opioid withdrawal but also anticipatory
anxiety and a general increase of stress, as Collins et al. (2005) have argued. The strong
associations between anticipatory anxiety and the individual's autonomic reaction to
stress, on the one hand, and the baseline level of withdrawal severity, on the other
hand, also explain why the baseline level of withdrawal severity predicts both the peak
and extent of withdrawal symptoms. Higher baseline arousal levels suggest a more
sensitive sympathetic nervous system. The stress response during withdrawal may thus
be the result of both experienced and expected withdrawal symptoms (i.e. pain).
Anxiety is further mediated by two systems, the hypothalamic-pituitary-adrenal (ΗΡΑ)
system and the sympathicoadrenomedullary system (SAS), which also mediate the
cardiovascular system. In other words, not only subjective experienced anxiety but also
the cardiovascular system is acutely activated, which results in increases blood
pressure, increased heart rate and dilation of the vascular system. Alcohol and
benzodiazepine use before admission did not influence withdrawal severity during
baseline and detoxification and did not correlate with anxiety.
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In the present study, patients received a wide range of medication to prevent
withdrawal symptoms and treat those that occurred. This intervention may explain the
low amount of explained variance by the baseline characteristics of the patients for the
peak (8%) and decrease (3%) of withdrawal symptoms scores (Gossop et al., 1987). In
contrast, the explained variance in the increase of withdrawal symptoms and extent of
withdrawal symptoms are higher, respectively, 26% and 29%, mostly due to the
baseline withdrawal symptoms (respectively, 18% and 27%). Considering the range of
the SOWS scores from 0 to 52, the withdrawal symptoms during rapid detoxification
were rather low.
Collins et al. (2005) reported comparable severities of withdrawal for both rapid
detoxification (with and without buprenorphine) and Clonidine assisted detoxification.
This indicates that generalization of the results to patients undergoing other types of
opioid detoxification should be possible. Nevertheless, caution should be exercised in
generalizing the results of the present study to other types of opioid detoxification
because the present study was restricted to patients undergoing rapid detoxification.
Another limitation of this study is that most patients are male (82% of patients).
However, this reflects the opioid-dependent population in the Netherlands (NDM,
2007, 2008).
In sum, the results of the present study provide evidence that the severity of withdrawal
symptoms in patients undergoing opioid detoxification can be predicted by the
baseline severity of their withdrawal symptoms but not by other patient characteristics.
Given that dilation of the vascular system can cause an increase in the metabolism of
medication, the possibility that medication may be less effective for the treatment of
withdrawal symptoms should thus be taken into account. Therefore, greater attention
should be paid to the identification (e.g. assessment) and management of withdrawal
symptoms at baseline to improve treatment during opioid detoxification. Higher
baseline levels of withdrawal symptoms and anxiety should lead to more rigorous
medical treatment to reduce baseline symptoms of withdrawal and anxiety and
facilitate their prevention and/or treatment during detoxification. Such an intervention
for anxiety reduction may involve the administration of short acting benzodiazepines
and the reduction of noradrenergic activity with the administration of Clonidine a few
days prior to the start of detoxification. Caution is needed to provide short acting
benzodiazepines after detoxification, especially when patients are also co-dependent on
alcohol or benzodiazepines.
In closing, only phenotypic predictors were studied in the present study. More research
is thus needed in the future on the influences of various endophenotypic factors,
anticipatory anxiety, and other stress-related factors on the course of withdrawal
symptoms during opioid detoxification.
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Prediction of abstinence in opioid-dependent patients
Boukje A.G. Dijkstra, Cor A.J. De Jong, Paul F.M. Krabbe, Cees P.F. van der Staak

Abstract
OBJECTIVES: Opioid detoxification with subsequent naltrexone is found to be an
effective method as the first step in an abstinence oriented approach. The aim of this
study is to investigate the predictive value of variables for abstinence in opioiddependent patients.
METHODS: Opioid-dependent patients were followed up to one month after
detoxification. Predictor variables were assessed at baseline, during detoxification, and
at discharge. Primary outcome was abstinence assessed by analysing urine samples and
self-reports. Logistic regression was used to identify predictors of abstinence.
RESULTS: Of 272 participants 211 could be rated as abstinent (59.2%) or nonabstinent (40.8%) at one month follow-up. Significant baseline predictors were
severity score of justice/police (ASI) and physical quality of life (SF-36); discharge
predictors were general quality of health (SF-36) and sleeping problems (SCL-90);
change in sleeping problems (SCL-90) during detoxification was also a predictor. The
explained variance of these predictors was very low and clinical significance limited.
CONCLUSIONS: Considering the results it seems not possible to predict who will be
abstinent or not one month after detoxification. Because rapid detoxification is found
to be an effective detoxification method in selected patients, it seems warranted to
recommend that patients with similar characteristics (i.e. patients motivated for an
abstinence based treatment and low non drug-related severity scores on the ASI)
should be regarded as eligible for rapid detoxification.

3

This chapter has been published by Lippincott Williams & Wilkins as: Dijkstra BAG, De Jong CAJ, Krabbe PFM
& van der Staak CPF (2008). Prediction of abstinence in opioid-dependent patients. Journal of Addiction
Medicine, 2(4), 194-201.

55

Introduction
Opioid dependence is a major health and social problem in most countries of the
world. In Europe a rough estimate of about 1.5 million problem opioid users is given
by the EMCDDA (2007). Apart from the economical costs that are associated with
opioid dependence (Mark et al., 2001) the individual consequences of opioid abuse
such as unemployment, low health status and homelessness are considerable
(EMCDDA, 2007).
The available pharmacological treatments for opioid-dependent patients differ from
each other mainly with regard to the underlying treatment rationale and the final goal
of treatment. Maintenance treatment with opioid agonists (i.e. methadone) or partial
agonists (i.e. buprenorphine) are based on harm-reduction, stabilisation of drug use
and the social environment, and can be used to assist in abstinence from illicit opiate
dependence. Detoxification aims at complete opioid abstinence. Unfortunately,
detoxification is often followed by early drop-out, relapse into opioid use, and
accidental overdose (Critchlow & Nadeem, 2006; Dyer, 1998). Antagonist maintenance
treatment (i.e. naltrexone) may reduce relapse rates through antagonising the objective
and subjective effects of opioids, but it suffers limited clinical efficacy due to patient's
non-compliance and low retention rates (Minozzi et al., 2006). It might be reserved to
those patients who are well-motivated and who are in a stable and supportive life
situation (Rabinowitz et al., 1997), whereby family therapy (Anton et al., 1981),
supervision by important others (Hülse & Basso, 2000), and contingency management
(Johansson et al., 2006) may enhance oral naltrexone compliance.
The success rates of detoxification may increase by identifying those patients in whom
treatment is ineffective and those patients who are most likely to benefit (Rothwell,
1995). Patients should preferably be matched on relevant characteristics to this
treatment and proper predictors should be available for this. Several studies investigate
predictors that are associated with success (i.e. abstinence from illicit opioid use,
retention) in methadone maintenance treatment (Cacciola et al., 2001; Gollnisch, 1997;
Marsch et al., 2005; Termorshuizen et al., 2005) or in drug treatment in general (de
Weert-van Oene et al., 2007; Franken & Hendriks, 1999). Only a paucity of studies has
investigated predictive factors of success in opioid abstinence-based treatments. The
majority of the existing studies focus on prediction of retention (Backmund et al.,
2001; Baekeland & Lundwall, 1975; Lerner et al., 1992; Shufman et al., 1994) and not
on opioid abstinence. This study focuses on the identification of potential predictors
for opioid abstinence at one month follow-up, because the first few weeks after
discharge have been shown to be a critical period with regard to relapse; in the first
weeks after detoxification the majority of relapses takes place (Bradley et al., 1989). If
the individual can survive this critical period in a drug-free state, his or her chances of
avoiding a return to opiate use are considerably enhanced (Gossop et al., 1989).
Understanding of protective and threatening predictors could be helpful in surviving
this critical period. Because only two studies focus on early relapse (one or two months
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follow-up), we give a short overview of predictors found in studies from one month to
1,5 year follow-up.
Studies on predictors for opioid abstinence show that length of naltrexone therapy,
age, employment (earnings), spending time in prison, polydrug use, level of
dependence, and cluster-B personality disorders are related to abstinence during
naltrexone maintenance treatment (Greenstein et al., 1983; McGregor et al., 2002;
Rabinowitz et al., 1998; Rabinowitz et al., 1997; Roozen et al., 2003). Predictors of
abstinence following inpatient detoxification include time in treatment, gender,
withdrawal symptoms, length of previous periods of abstinence, cocaine use, years of
education, number of protective factors identified by the patients, peer pressure,
concern with own psychological situation at baseline, antisocial personality disorder,
craving, anxiety and neuroticism scores, and measure of confidence (Bradley et al.,
1989; Broers et al., 2000; Gossop et al., 1987b, 1990; Haro et al., 2004; Islam, 1993;
Lawental, 2000; Powell et al., 1993).
The aim of this prospective study is to investigate the predictive value of variables for
abstinence at one month in opioid-dependent patients who are detoxified as the first
step in an abstinence oriented approach. In contrast to other studies we are not only
using baseline characteristics at admission, but also characteristics at the end of the
detoxification (discharge) and the change in health conditions during detoxification.

Methods
Study Design

The study was a prospective study investigating the predictive value of variables for
abstinence in opioid-dependent patients who were detoxified. Participants from four
addiction treatment centres participated in a randomized controlled trial from
September 1999 to August 2001 (De long et al., 2005; De long et al., 2007). With the
exception of some differences in the naltrexone schedule and, of course, the general
anaesthesia procedure, all of the patients were treated for withdrawal signs and
symptoms using the same medication, dosages, and schedule for three detoxification
days. During the subsequent three days of recovery, the patients were treated on a
symptom-triggered basis. After detoxification participants were treated with outpatient
relapse prevention based on the Community Reinforcement Approach (CRA) in
combination with oral naltrexone maintenance. The study was approved by the Dutch
Ethical Assessment Committee for Experimental Investigations on People. All
participants signed informed consent statements before participating in the study.
Participants

Participants were at least 18 years old and met the diagnostic criteria for opioid
dependence according to the DSM-IV criteria. They previously underwent several
unsuccessful attempts to become abstinent, expressed the clear wish to become
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abstinent, were familiar with the Dutch language, and had at least one non-opioid user
in their social network. Exclusion criteria were severe somatic diseases or psychiatric
disorders, pregnancy, AIDS, doubts about the patient's willingness to cooperate, and
contra-indications for general anaesthesia. Dependence on other drugs or drug abuse
did not constitute exclusion factors. A total of 272 patients were enrolled in the study
over a period of 2 years. The sample was predominantly male (82.0%) with a mean age
of 35.8 (SD = 6.4) years.
Measures

Based on the literature a set of potentially predictive variables was defined. The
following instruments were used to measure these potential predictors:
EuropAddiction Seventy Index (EuropASI). The Dutch ASI measures the following
potentially predictive variables derived from the literature: age (McGregor et al., 2002),
gender (Gossop et al., 1987), employment (Greenstein et al., 1983; Rabinowitz et al.,
1998), cocaine use (Broers et al., 2000), benzodiazepine use (Broers et al., 2000),
polydrug use (Roozen et al., 2003), length of previous periods of abstinence (Gossop et
al., 1990), level of dependence (McGregor et al., 2002), years of education (Lawental,
2000), and spending time in prison (Rabinowitz et al., 1998). The Dutch ASI (Kokkevi
& Hartgers, 1995) is a semi-structured interview designed to address seven potential
problem areas in substance-abusing patients: medical status, employment and support,
drug use, alcohol use, legal status, family/social status, and psychiatric status.
Information is gathered on recent (past 30 days) and lifetime problems in all of the
problem areas. The ASI has been used extensively for treatment planning and outcome
evaluation and contains 200 items.
13-item Subjective Opioid Withdrawal Scale (13-item SOWS). The SOWS measures
withdrawal symptoms mentioned by Bradley et al. (Bradley et al., 1989) as reason for
relapse. The 13-item SOWS is a shorter version of the SOWS by Handelsman et al.
(1987) and measures common direct related motoric, autonomic, gastrointestinal, and
musculoskeletal symptoms using 13 items divided across four subscales (Dijkstra et al.,
2007). Participants rate the presence and intensity of opiate withdrawal symptoms at
the time of administration along a scale of 0 to 4. The sum of the scores for the
different items constitutes the total SOWS score with a minimum of 0 and a maximum
of 52.
Symptom Checklist-90 (SCL-90). The Dutch version of the SCL-90 (Arrindell &
Ettema, 1986) measures the variables anxiety (Powell et al., 1993), neuroticism (Powell
et al., 1993), negative moods (Bradley et al., 1989) and sleeping problems (Bradley et
al., 1989). The SCL-90 provides an estimate of experienced pathology (i.e. mental
health state) in terms of eight dimensions: Agoraphobia (range 7-35), Anxiety (range
10-50), Depression (range 15-75), Somatization (range 12-60), Insufficiency of
thinking/acting (range 9-45), Interpersonal Sensitivity (range 18-90), Hostility (range
6-30), and Sleeping problems (range 3-15). The total "psychoneuroticism" score can
range from 95 to 450.
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Short form-Jo (SF-36). The SF-36 (Ware & Sherbourne, 1992) measures healthrelated quality of life on 8 domains (Physical functioning, 10 items; Physical role
limitations, 4 items; Emotional role limitations, 3 items; Vitality, 4 items; Mental
Health, 5 items; Social functioning, 2 items; Pain, 2 items; General health, 5 items).
Every scale ranges from 0-100 (100 being optimal). No predictor was found as
measured by the SF-36, although 'confidence' (Gossop et al., 1990) and 'not being
preoccupied with their own psychological situation' (Broers et al., 2000) has some
overlap.
Visual Analogue Scale Craving (VAS craving), Obsessive Compulsive Drug Use Scale
(OCDUS), and Desires for Drug Questionnaire (DDQ). These instruments measure
craving mentioned by Bradley et al. (1989) as reason for relapse. Using a VAS,
participants are asked to rate the extent of craving for drugs along a 100 mm horizontal
line with the left pole representing no craving at all and the right pole representing
extreme craving. The result is a score along a continuous scale ranging from 0 to 100.
The OCDUS measures the obsessive-compulsive aspects of drug use and the
experienced general desire for use of the drug of choice throughout the previous week
(general craving) along a five-point scale. The total score is the sum score for 13 items
and can thus range from 13 to 65 (Franken et al., 2002). The DDQ assesses the degree
of desire triggered by both internal and external drug-related cues (i.e. instant craving)
along a seven-point scale. The total score is the sum of the scores for 14 items and can
thus range from 14 to 98 (Franken et al., 2002).
Structured Interview for DSM-IV Personality (SIDP-IV). Antisocial personality
disorder (Haro et al., 2004) and Cluster-B personality disorder (Roozen et al., 2003)
were measured with the SIDP-IV. The SIDP-IV is a semi-structured interview that uses
non-pejorative questions to assess personality traits and disorders in terms of the
DSM-IV (Pfohl et al., 1997). The SIDP-IV has been shown to have good interrater
reliability and construct validity for opioid-dependent patients (Damen et al, 2005;
Damen et al, 2004).
The EuropASI and SIDP-IV were administered before admission and the SCL-90, SF36, DDQ, and OCDUS were administered upon admission and at discharge. The
SOWS and VAS craving were administered upon admission, during detoxification and
at discharge. The outcome measurement was opioid abstinence assessed by urine
samples and self-reports using the EuropASI one month after detoxification.

Figure 4.1 Design of analysis
Rapid detoxification

CRA and naltrexone
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Analysis
In Figure 4.1 the design of the analysis is presented. Opioid abstinence one month after
detoxification was defined as self-report of no heroin, methadone, and/or other
opioids/analgetica use in the last 30 days and negative urine analysis for opioids one
month after detoxification. Only in cases where both urine results and self-reports were
available, patients were included in the analyses. The variables measured with abovementioned instruments were used as independent variables. Variables were divided
into 1) baseline characteristics, 2) baseline health conditions, and 3) discharge health
conditions. In addition differences in health conditions during detoxification (between
baseline and discharge) were used as predictor variables.
First, the number of potential predictor variables was reduced by testing for statistical
significant differences between abstinent and non-abstinent participants in univariate
logistic regression analysis. Qualitative variables were entered as dummy variables.
Reduction of variables measuring the change in health conditions during
detoxification was done by hierarchical logistic regression analysis. The baseline health
conditions were entered in the first step of the model, while discharge health
conditions were entered in the next step (i.e. to see whether the model improved by the
discharge variable compared to the baseline variable).
Second, variables with a p-value of < 0.05 in the univariate analysis were entered into a
multiple logistic regression analysis (likelihood-ratio) to evaluate the importance of
each predictor variable (variables entered in backward model at Ρ < 0.05 and stayed at
Ρ < 0.05, two-tailed). Goodness of fit of the model was determined by the Hosmer and
Lemeshow test and the Nagelkerke R2 was used for the pseudo proportion of variance.
The statistical software package SPSS 15.0.1 was used for all the computations.

Results
Participant characteristics and abstinence rates
Of 272 participants 211 could be rated as abstinent (59.2%) or non-abstinent (40.8%)
at one month follow-up and they were included into the analyses. The 61 participants
who were excluded from the analyses did not differ significantly from the included
participants except for employment (35.6% of the excluded participants had a full-time
job). Included participants were opioid-dependent patients (81.5% men) and the mean
age of the sample was 35.94 years (SD = 6.52). Most of them had no (18.4%) or only
lower (52.2%) education, and 54.5% had a full-time job.
Associated factors with abstinence
Univariate logistic regression analysis results in two statistical significant baseline
characteristics predicting abstinence at one month, namely medicine use in the last 30
days before admission and severity score justice/police (EuropASI) (Table 4.1).
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Multiple regression analysis revealed a statistical significant contribution of severity
score justice/police (EuropASI), while medicine use in the last 30 days before
admission no longer played a statistical significant role. The overall regression equation
2
was able to classify 62.9% of the patients correctly, the Nagelkerke R was .03. The
2
multiple regression model showed sufficient goodness of fit (R = 2.30; ρ = .68). The
odds ratio indicates that if the severity score of justice/police increases by one point
(range 0 - 9), the odds of abstinence increase with 8.4% (Table 4.4).

Table 4.1 Patient baseline characteristics and the results of univariate logistic regression analysis
Characteristics, mean (SD)
Age, mean (SD)
Male (%)
Substance dependence variables
EuropASI severity score alcohol
EuropASI severity score drugs
Heroin use (in years)
Heroin use last 30 days (in days)
Cocaine use (in years)
Cocaine use last 30 days (in days)
Medicine use (in years)
Medicine use last 30 days (in days)
Polydrug use (in years)
Polydrug use last 30 days (in days)
Longest period of abstinence (in months)
Length of last period of abstinence (in months)
Finished last period of abstinence (in months)
Employment, education, justice
Employment (%)
unemployed
full-time
partime
Employment last 30 days (in days)
Non-employment (in months)
EuropASI severity score work, education and income
Years of education
Spending time in jail (in months)
EuropASI severity score justice/police
Personality characteristics
Presence antisocial personality disorders (SIDP-IV) (%)
Percentage antisocial personality disorders (SIDP-IV)
Presence Cluster Β (SIDP-IV) (%)
EuropASI severity score psychological/emotional

baseline
35.94 (6.52)
81.5

211
211

0.00
3.34

,96
.07

0.94 (1.73)
6.19 (1.05)
12.23 (5.94)
18.65(12.22)
5.55 (5.94)
3.63 (6.85)
2.16 (3.95)
6.26(11.20)
11.43 (7.37)
17.79 (12.03)
7.22 (12.46)
12.61 (24.25)
43.83 (41.01)

186
177
196
194
187
193
179
189
182
187
191
205
204

1.09
0.03
0.20
3.67
1.15
0.52
0.00
4.47
0.68
0.50
2.43
1.46
0.59

.30
.86
.66
06
.28
.47
.97
,03
.41
.48
.12
.23
.44

200

0.59

.74

35.1
11.74(12.34)
74.19 (74.93)
2.18 (2.21)
1.20 (0.85)
14.75 (22.25)
1.56 (1.90)

199
195
182
201
193
181

0.32
1.23
2.48
0.14
2.25
4.72

.57
.27
,11
.70
.13
.03

20.9
24.06(17.35)
22.3
2.21 (1.94)

154
154
154
165

0.00
0.30
0.00
0.01

.96
.58
.96
.92

54.5

8.1

'P-value is statistical significant at the 0.05 level (2-tailed).
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Of the baseline health conditions only physical functioning (SF-36) was statistical
significantly associated with abstinence (Table 4 2). For the level of physical
functioning applies that an increase of one point along the SF-36 subscale (range 0 100) results in an increase of the odds of 2.7% (Table 4.4). Because only one variable
was found to be statistical significant during univariate regression analyses no multiple
logistic regression analysis was performed for baseline health conditions
Discharge health conditions associated with abstinence in univariate logistic regression
analysis were general health (SF-36) and sleeping problems (SCL-90) (Table 4.2). Both
were statistical significantly associated with abstinence in multiple regression analysis
The overall regression equation was able to classify 68.3% of the patients correctly, the
Nagelkerke R2 was 07. The multiple regression model showed sufficient goodness of fit
(R 2 = 6.78; ρ = 56). For the level of general health perception applies that an increase
of one point along the SF-36 subscale (range 0 - 100) results in an increase of the odds
of 2 3%. If sleeping problems at discharge increases by one point along the SCL-90
subscale (range 0 - 15), the odds of abstinence increase with 11.9% (Table 4 4)
Table 4.2 Health conditions before (baseline) and after (discharge) detoxification and the results of
univariate logistic regression analysis
Characteristics, mean (SD)
Physical and mental health status
SCL-90 psychoneuroticism
SCL-90 anxiety
SCL-90 depression
Quality of life
SF-36 Physical functioning
SF-36 Role limitations due to
physical problems
SF-36 Role limitations due to
emotional problems
SF-36 Vitality
SF-36 Mental health
SF-36 Social functioning
SF-36 Pain
SF-36 General health
SF-36 Health changing
Detoxification variables
SCL-90 sleeping problems
Withdrawal symptoms
Withdrawal symptoms (AUC)**
VAS craving
OCDUS total score
DDQ total score

baseline

η

147 73 (43 91) 211 0 57
16 59 (6 50) 211 1 9 1
29 97 (10 19) 211 0 38

Ρ

45
17
54

discharge

η

χ2

165 94 (47 64) 170 140
18 72 (7 57) 170 116
32 66(10 85) 170 0 12

Ρ

24
28
73

79 70(18 88) 210

9 27

00*

54 92 (30 61) 172 2 07 15

54 88 (41 68) 210

0 53

47

44 72 (39 49) 172 0 07 79

50 40 (43 13)
51 73 (19 68)
55 57(17 20)
64 87 (25 24)
75 64 (22 81)
57 59 (19 42)
46 19 (30 70)

0 07
126
0 03
0 22
0 94
2 37
186

79
26
86
64
33
12
17

52 14 (39 42)
47 80 (19 35)
55 93 (18 40)
59 38 (26 08)
59 49 (27 03)
58 29 (16 56)
53 92 (36 81)

171
170
170
172
172
170
172

0 00
2 14
0 82
0 12
0 12
4 46
148

93
14
36
73
73
03
22

7 00 (3 50) 211 0 06
6 33 (4 76) 174 0 00

81
98

10 75 (3 49)
8 90 (7 61)
48 70 (21 70)
6 22 (15 86)
20 74 (6 97)
22 09(1113)

169
174
174
156
173
174

4 37
0 15
0 05
3 55
2 58
160

04*
70
82
06
11
21

209
211
211
211
211
211
210

23 05 (22 88) 208
34 81 (10 36) 209
32 77(15 02) 210

*P-value is statistical significant at the 0 05 level (2 tailed)
** AUC means Area Under Curve,
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χ2

2 88 09
0 46 50
0 39 53

Hierarchical logistic regression analysis with sleeping problems (SCL-90) shows an
statistical significant improvement of the model when sleeping problems at discharge
were included (sleeping problems at baseline was entered in the first step of the model
and was used as covariate) (Tabel 4.3). If the change in sleeping problems during
detoxification increases by one point along the SCL-90 subscale, the odds of abstinence
increase with 11.4% (Table 4.4). Because only the change in sleeping problems during
detoxification was found to be statistically significant no multiple logistic regression
analysis was performed for change in health conditions.
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Table 4.3 The change In health conditions during detoxification (discharge • baseline) and the results
of hierarchical logistic regression analysis
Characteristics, mean (SD)

Physical and mental health status
SCL-90 psychoneuroticism
SCL-90 anxiety
SCL-90 depression
Quality of life
SF-36 Physical functioning
SF-36 Role limitations due to physical problems
SF-36 Role limitations due to emotional problems
SF-36 Vitality
SF-36 Mental health
SF-36 Social functioning
SF-36 Pain
SF-36 General health
SF-36 Health changing
Detoxification variables
SCL-90 sleeping problems
Withdrawal symptoms
VAS craving
OCDUS total score
DDQ total score

Change in health
conditions

η

2

x

^3

'3
0

Ρ

e
υ
C

si

16.22 (43.40)
1,94 (7.43)
2.22 (10.49)

170
170
170

1.87
0.30
0.10

.17
.58
.75

-24.62 (31.96)
-10.51(41.38)
3.63(43.15)
-3.25(19.34)
0.45 (17.75)
-4.51(25.93)
-16.92 (28.64)
0.64(16.87)
9.06 (42.16)

171
172
170
170
170
172
172
170
171

0.46
1.03
0.12
1.07
0,93
0.26
0.06
1.91
1.09

.49
,31
.72
30
.33
.61
,81
17
,30

3.60 (4.09)
2.57 (7.99)
-18.73 (28.83)
-14.81 (10.82)
-11.36(17.32)

169
174
147
172
173

6.59
0.16
1.92
1.68
1.50

.01*
,69
,16
,19
,22

G

a

*P-value is statistical significant at the 0.05 level (2-tailed).
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Table 4.4 Mean
predictors

of

values

(SD) and

multiple

logistic

regression

analysis

identifying

independent

Β

95% CI

P*

.72--0.98

.00
.05
ns

abstinence

Predictor

Abstinence Non-abstinence
Mean (SD)
Mean (SD)

OR

Baseline characteristics (n=172)
Constant
EuropASI severity score justice/police
Medicine use last 30 days (in days)

1.31(1.76)
7.61(11.97)

1.93 (2.04)
4.18(9.60)

Baseline health conditions (n=210 )**
Constant
SF-36 Physical functioning

83.00(16.35)

74.94 (21.23)

-1.45
.02

.23
1.02 1.01--1.04

.02
.00

Discharge health conditions (n=167)
Constant
SF-36 General health
SCL-90 sleeping problems

60.18(15.62)
11.15(3.40)

54.56(17.84)
9.96(3.57)

-1.80 0.165
0.02 1.023 1.00- -1.04
0.11 1.119 1.02- -1.23

.04
.04
.02

7.07 (3.58)
9.96(3.56)

-0.08 0.921
-0.09 0.918 0.83--1.01
0.13 1.139 1.03- -1.26

ns
ns
.01

Change in health conditions (n=169 )***
Constant
SCL-90 sleeping problems at baseline
6.95 (3.46)
SCL-90 sleeping problems at discharge 11.15 (3.40)

0.71 2.025
-0.17 0.845

*P-value is statistical significant at the 0.05 level (2-tailed).
** No multiple logistic regression analysis was performed for baseline health conditions, because only one
variable was found to be statistical significant during univariate regression analyses.
*** Hierarchical logistic regression analysis was performed with baseline health conditions entered in the first
step of the model and discharge health conditions entered in the next step.

Discussion
The aim of this study was to investigate the predictive value for abstinence of baseline
and discharge variables in detoxified opioid-dependent patients. Many of the risk
factors that have previously been pointed out as being of interest - such as withdrawal
symptoms, cocaine use, craving, age, employment, and education - were found to have
no predictive value. Statistically significant predictive factors for abstinence one month
after detoxification were severity score justice/police (EuropASI) and physical
functioning (SF-36) at baseline, general health (SF-36) and sleeping problems (SCL90) at discharge and the change in sleeping problems (SCL-90) during detoxification.
Rabinowitz et al. (1998) found that a greater proportion of the relapsing patients had
spent time in jails or prison in their lifetime. Strictly speaking, we were not able to
confirm these findings, but we did find that patients with a higher score on the baseline
characteristic severity score for justice/police (EuropASI) were less likely to stay
abstinent.
Although physical health perception has not been reported as a predictive variable for
abstinence after detoxification, we found that patients who reported limitations in
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their physical functioning at baseline are less likely to stay abstinent. Physical
functioning of the SF-36 represents the level of performance of physical activities, like
vigorous and moderate activities, carry groceries, climb one to several steps, bend,
walk, and dress.
Discharge health conditions associated with abstinence were general health and
sleeping problems. Patients who evaluate their personal health at discharge (e.g. getting
sick easier, healthy as others, health getting worse) as low are in general also less likely
to stay abstinent. Bradley et al. (1989) reported that a quarter of the lapsers mentioned
withdrawal symptoms as contributor to their lapse. In contrast, we found sleeping
problems at discharge (one of the withdrawal symptoms) having a positive association
with abstinence. It is possible that nurses and physicians give more attention to
patients with sleeping problems and that this attention is responsible for better
abstinence rates. Unfortunately, we can't support this by data (patients did not report
more medicine use in the 30 days after detoxification). We found one change in health
condition during detoxification that significantly predicted abstinence. The change of
sleeping problems during detoxification was larger for patient staying abstinent one
month after detoxification. This could probably be explained by the same
argumentation as above.
The predictive value of the variables found in this study was low, as well for the
explained variance (3% and 7%) as for the increased correctly classifying probability of
the model (lower than 5%). Comparing the means of the predictive variables between
the abstinent and non-abstinent group, no clinical significance was observed, except
maybe for medicine use in the last 30 days of admission (4.2 versus 7.6 days). However,
this particular variable was dropped during multiple regression analysis. These results
are in line with another study who found that pre-treatment patient characteristics are
poor predictors of treatment outcome (Smyth et al., 2005).
We only included patients who could really be rated as abstinent or non-abstinent at
one month follow-up. Studies investigating treatment efficacy commonly use intention
to treat analysis (ITT) in which patients with missing data are allocated to one of the
two groups (most of the time to the worst case scenario). The absence of any
significant difference between the baseline characteristics of those who were included
compared with those who were not suggests selection bias was not prominent. In our
study the patients with missing data take an intermediate position between the
abstinent and non-abstinent group concerning the baseline characteristics. Therefore
we have chosen not to include these patients in the analysis because by including them
our results would have been less reliable.
No motivational factors were measured. Motivational factors have been suggested as
potentially strong predictors of being abstinent and staying in naltrexone treatment,
but we did find no prediction studies to confirm these suggestions. All patients in this
study were motivated for abstinence and were willing to be included in a study on
rapid detoxification.
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Lastly, our study population is limited to opioid-dependent patients undergoing rapid
detoxification. Patients with severe somatic diseases or psychiatric disorders, and
contra-indications regarding general anaesthesia were excluded from the study. Due to
the selection criteria we had motivated patients with a clear wish to participate in a
RCT and to become abstinent. Compared to patients in methadone maintenance
treatment and heroin maintenance treatment programs patients selected for rapid
detoxification have much lower severity scores on the ASI for all not drug-related areas
(Knapen et al., 2007; van den Brink et al., 2003).

Conclusion
Statistically significantly predictive factors for abstinence one month after
detoxification were the severity score for justice/police, physical functioning, general
health and sleeping problems. However, in accordance with other addiction treatment
studies (Smyth et al., 2005), the percentage explained variance of the patients
characteristics was low suggesting the limited clinical importance of these factors. This
suggests that we are not able to predict who will be abstinent or not after one month of
detoxification within the selected group before detoxification, but also not after
detoxification. This means that we are not able to select patients on the basis of
patients' characteristics and health conditions before treatment. In addition, at
discharge there is no group of patients that could be identified with an increased risk of
relapse for which special aftercare should be mobilised (i.e. every patient needs the
same good aftercare). So, because rapid detoxification is found to be an effective
detoxification method in selected patients (De Jong et al., 2007), it seems warranted to
recommend that patients with high face value characteristics (i.e. patients motivated
for an abstinent based treatment and low non drug-related severity scores on the ASI)
should be regarded as eligible for rapid detoxification and should be offered such an
intervention.
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Does naltrexone affect craving in abstinent opioiddependent patients?4
Boukje A.G. Dijkstra, Paul F.M. Krabbe, Truus G.M. Riezebos, Cees P.F. van der Staak,
Cor A.J. De Jong

Abstract

OBJECTIVE: Naltrexone blocks the opioid receptors that modulate the release of
dopamine in the brain reward system and therefore blocks the rewarding effects of
heroin and alcohol. It is generally assumed that naltrexone leads to reduction of
craving, but few studies have been performed to prove this.
AIM: The purpose of the present study was to examine the effect of the administration
of naltrexone on craving levels after rapid opioid detoxification induced by naltrexone.
METHODS: A naturalistic study was carried out in which patients were followed
during 10 months after rapid detoxification. Data about abstinence, relapse, and
naltrexone use were collected by means of urine specimens. Craving was measured by
the visual analogue scale craving, the Obsessive Compulsive Drug Use Scale, and the
Desires for Drug Questionnaire.
RESULTS: Results showed that patients who relapsed in opioid use experienced
obviously more craving than abstinent people. Patients who took naltrexone did not
experience significant less craving than those who did not.
CONCLUSION: These results suggest that the use of opioids is associated with
increased craving and that abstinence for opioids is associated with less craving,
independent of the use of naltrexone. This is in contrast to the general opinion.
Because of the naturalistic design of the study, no firm conclusions can be drawn, but
the results grounded the needs of an experimental study.
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This chapter has been published by Blackwell Publishing as: Dijkstra BAG, De Jong CAJ, Bluschke SM, Krabbe
PFM & van der Staak CPF (2007). Does naltrexone affect craving in abstinent opioid-dependent patients?
Addiction Biology, 12(2), 176-182.
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Introduction
Naltrexone is an opioid antagonist and is primarily used in the management of alcohol
and opioid dependence (O'Brien, 2005). In the last decade, it is also used for the
induction of rapid detoxification in opioid-dependent patients. Naltrexone blocks the
opioid receptors that modulate the release of dopamine in the reward system and
therefore blocks the rewarding effects of heroin and alcohol.
In general, it is assumed that naltrexone leads to reduction of craving. Its use in alcohol
dependence has shown to be effective. Patients reported lower craving levels, had fewer
relapses, and consumed less alcohol than patients in the placebo group (Davidson et
al., 1999; Monti et al., 1999; O'Malley et al., 2002; Roozen et al., 2006; Streeton &
Whelan, 2001). The combination of naltrexone with additional psychosocial treatment
is especially effective (Anton et al., 2005; Anton et al., 1999; Rubio et al., 2002). One
aspect of psychosocial treatment is to improve the compliance of the intake of
naltrexone (Chick et al., 2000). However, some studies found no positive results for
naltrexone (Davidson et al., 2004; Krystal et al., 2001). Overall, reviews confirmed the
positive antireward effects of naltrexone in decreasing the alcohol consumption, but it
does not lead to complete abstinence (Roozen et al., 2006; Sinclair, 2001).
For opioid dependence, fewer studies have been conducted and findings are less clear.
Reviews (Kirchmayer et al., 2002; Minozzi et al., 2006; Roozen et al., 2006) show no
satisfactory evidence for preventing relapse by means of maintenance treatment with
naltrexone. The acceptability of naltrexone treatment is poor (Bell et al., 1999;
McGregor et al., 2002; O'Connor & Fiellin, 2000). Better compliance (Johansson et al.,
2006) or the use of sustained-release naltrexone (Carreno et al., 2003; Comer et al.,
2006) will probably improve these results. The effect of naltrexone on craving in
opioid-dependent patients has been investigated in only a few studies. A decrease in
craving was reported in uncontrolled studies (Judson et al., 1981; Sideroff et al., 1978).
Studies in which naltrexone was compared with placebo yielded inconsistent results.
Two found significantly lower craving levels for patients with naltrexone (Lerner et al.,
1992; National Research Council, 1978), one found no differences at all (Krupitsky et
al., 2006). Krupitsky et al. (2004) found only differences between naltrexone and
placebo at month 1 and suggested that these differences were accounted for by the use
of opioids and not by the effect of naltrexone on opioid receptors. Mirin et al. (1976)
show an increase in craving during heroin use in unblocked condition and a decrease
in craving during detoxification and naltrexone use. During renewed availability of
heroin, craving increases again in some patients. This is in line with Judson et al.
(1981). They found increased craving during opioid use on naltrexone. Previous
studies were all carried out with oral naltrexone. Recently, two studies with depot
naltrexone shows the same results as above; lower craving levels for naltrexone than
placebo (Comer et al., 2006); however, in the study of Sullivan et al. (2006) no control
group was used. Grusser et al. (2006) showed that naltrexone depot leads to lower
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craving levels than using an opioid agonist. Compared with healthy control subjects, it
was found that craving did not differ significantly from patients with naltrexone at all.
In this paper, we report on the effect of naltrexone at the craving level during a
naturalistic study of patients who were followed at 1-, 5- and 10-month follow-up after
rapid detoxification induced by naltrexone.

Materials and methods
Participants

In this study participants were opioid-dependent patients who participated in the
EDOCRA study (De Jong et al., 2005). Participants met the following criteria:
diagnosed as opioid-dependent according to DSM-IV criteria, previously underwent
several unsuccessful attempts to become abstinent, expressed the clear wish to become
abstinent, were over 18 years of age, were familiar with the Dutch language, and had at
least one non-opioid user in their social network. Exclusion criteria were severe
somatic diseases, pregnancy, AIDS, doubts about the patient's willingness to cooperate and contra-indications regarding general anaesthesia. Severe psychiatric
disorders, such as acute psychotic episodes and schizophrenia, were excluded because
of possible complication during the detoxification process. Dependence on other drugs
or drug abuse was not an exclusion factor. The Dutch Ethical Assessment Committee
for Experimental Investigations on People approved the study.
Instruments

Addiction Severity Index. The Dutch Europ Addiction Severity Index (ASI; Kokkevi &
Hartgers, 1995) measures severity of addiction in eight domains (Physical health.
Work/education/income, Alcohol, Drugs, Legal problems. Family/social relationships.
Psychological/emotional complaints. Gambling) and was used to describe the
population.
Visual analogue scale craving. By means of a visual analogue scale (VAS) participants
were asked to rate craving for drugs on a 100-mm horizontal line from no craving at all
(left side) to extremely craving (right side). The result is a score on a continuous scale
ranging from 0 to 100.
Obsessive Compulsive Drug Use Scale. The Obsessive Compulsive Drug Use Scale
(OCDUS) measures the obsessive-compulsive aspects and the experienced general
desire to use the drug of choice (general craving) over the previous week. The OCDUS
was used according to the psychometric evaluation of Franken et al. (2002). The scale
consists of two clear factors, namely 'heroin thoughts and interference' (seven items)
and 'desire and control' (four items) with a scale from 1 to 5 ( 1 = not at all, 2 = a little,
3 = moderately, 4 = quite a bit, 5 = extremely). The total score exists of 13 items with a
sum score between 13 and 65.
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Desires for Drug Questionnaire. The Desires for Drug Questionnaire (DDQ) measures
an instant desire, triggered by internal or external cues (instant craving). Franken et al.
(2002) identified three factors as underlying dimensions, namely 'desire and intention'
(seven items), 'negative reinforcement' (four items), and 'control' (two items) with a
scale from 1 (totally disagree) to 7 (totally agree). The total score exists of 14 items with
a sum score between 14 and 98.
Urine specimens. Urine specimens were analysed for naltrexone at the Ziekenhuis
Apotheek Laboratorium Venray and for psychoactive substances by the Jellinek
laboratory. For the detection of naltrexone, urine samples were enriched in a three-step
extraction process and analysed subsequently by high-pressure liquid chromatography
with ultraviolet detection. Screening at the Jellinek laboratory was performed on an
Olympus AU 600 analyser after immunoassays. The parameters screened for, the
specific techniques used and the cut-off values were: opiates: EMIT II, cut-off 300
ng/ml morphine; methadone: CEDIA, cut-off 100 ng/ml EDDP.
Procedure

After selecting participants according to the inclusion and exclusion criteria (see
Participants) participants were admitted to an addiction treatment centre. During a 7day admission all participants underwent rapid detoxification with naltrexone and
continued the naltrexone medication. After discharge participants were treated with
relapse prevention based on the Community Reinforcement Approach (CRA) in
combination with oral naltrexone. CRA in combination with naltrexone proved to be
effective in patients with substance-related disorders (Roozen et al., 2004; Roozen et
al., 2003). The CRA protocol (Roozen et al., 2000) in this study encompassed 23
sessions during 10 months administered by physicians and psychosocial therapists.
Main topics in this treatment were the life-style of the patients, compliance for
naltrexone (50 mg daily), addictive behaviours, craving, and the occurrence of any
adverse event.
This article reports on the craving level before detoxification (baseline), at discharge
and during follow-up. It is a naturalistic study in which the study condition of the
participants was derived from urine analysis. Based on the results of urine analysis
patients were part of one of three conditions: condition 1, patients who were abstinent
and taking naltrexone (OP- NTX-H); condition 2, patients who were abstinent without
taking naltrexone (OP- NTX-); and condition 3, patients who relapsed in opiate use
again (OP+ NTX-). The group sizes of the three conditions changed over time due to
the natural course of relapsing in opioid use over time. Urine analyses were carried out
at baseline, 1-, 5- and 10-month follow-up. Only patients, whose urine sample was
available, were included in the analysis. Craving was assessed through the VAS craving,
OCDUS and DDQ at baseline, discharge, and during 1-, 5- and 10-month follow-up.
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Analysis
Differences between the baseline characteristics in the three conditions were analysed
2
for all follow-up measurements by the Pearson χ test (two-tailed) for dichotomous
data. Continuous data were compared by the Kruskal-Wallis test because the
assumption of normality was not tenable (P-value of 0.01 or less considered to indicate
statistical significance). ANOVA with Bonferroni post hoc comparisons were
performed separately for every follow-up measurement at month 1, 5 and 10 with the
three conditions as between subject factors and craving as dependent variable. The
VAS craving and the total score and subscales of the DDQ and OCDUS were used.
Data analyses were performed with SPSS for Windows (12.0.1).

Results
Participant characteristics
Participants were 272 opioid-dependent patients (82% men). The mean age of the
sample was 35.8 years (SD = 6.4) and participants had been using heroin for an average
of 12.0 years (SD = 5.9) and methadone for 7.4 years (SD = 5.7). The mean number of
previous detoxifications was 2.9 (SD = 3.7). Most of them were never married (70.0%),
had no (18.1%) or only lower (52.7%) education, and 50.2% had a full-time job. The
main demographic characteristics as assessed through the ASI are shown in Table 5.1.
No differences were found between the conditions for baseline characteristics, like
severity of addiction, co-consumed substances, personality traits and clinical history.
During follow-up measurements 26 patients were excluded from the analysis based on
urine analysis pointing out that they used opiates as well as naltrexone (3.8% of the
available urine samples).
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Table S.l Demographic characteristics of the sample (n=272) (EuropASI)
Ν

Population characteristics
Mean age in years (SD)
Male (%)
Country of birth (%)
Europe
Africa
USA
Austr / Oce
Asia
Other
Marital Status (%)
Single
Married
Divorce / Widow
Employment (%)
Fulltime
Parttime
Unemployed
Education (%)
None
Lower
Secondary
Higher
Opioid use in years, mean (SD)
Mean age at first heroin use
Mean years heroin
Mean age at first methadone use
Mean years methadone
Opioid use in days, mean (SD)
Heroin use last 30 days
Methadone use last 30 days
Other drug use in days, mean (SD)
Alcohol > 5 glasses last 30 days
Cocaine use last 30 days
Cannabis use last 30 days
Medicine use last 30 days
Number of previous drug treatments
EuropAsi Severity, mean (SD)
Physical Health
Work, education, income
Alcohol
Drugs
Justice/police
Family/social relations
Psych/emotional problems

76

35.85 (6.40)
81.9

272
272
234

82.9
7.3
5.6
0.9
3.0
0.4
260
70.0
14.2
15.8
259
50.2
10.8
39.0
260
18.1
52.7
20.4
8.8
20.83
12.05
24.12
7.40

(5.13)
(5.86)
(7.17)
(5.69)

251
253
250
252

18.39 (12.12)
22.82 (10.92)

250
252

3.59 (8.63)
4.12 (7.40)
7.49 (11.56)
6.02 (11.05)
7.89 (7.99)

239
250
248
239
254

1.17
2.24
0.88
6.21
1.55
2.70
2.09

231
229
232
218
226
216
215

(1.48)
(2.25)
(1.65)
(1.07)
(1.91)
(1.84)
(1.93)

Craving

At baseline, all patients were using opioids. According to the VAS craving given by the
patients, the baseline mean score was 22.67 (SEM = 1.67). After rapid detoxification (at
discharge) all patients were using naltrexone and their mean VAS craving score was
5.57 (SEM = 1.05). After discharge, the condition of patients changed over time,
dependent on their urine analysis. Figure 5.1 shows the VAS craving at admission,
discharge, and the follow-ups at month 1, 5 and 10 distinguishing into the three
conditions.
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figure 5.1 VAS craving at admission, discharge and during 10 months of follow-up for 3 conditions
(OP = opioids; NTX = naltrexone; Bars show means; Error Bars show Means +/-1,0 SE)
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In general, analyses of variance showed statistically significant differences between the
three conditions for the VAS, the total scores of the DDQ and OCDUS, and most of
the subscales, except for the DDQ Negative Reinforcement subscale (month 1) and the
DDQ Control subscale (month 1, 5 and 10). Post hoc analyses revealed that the two
abstinent conditions did not differ significantly, but both conditions differ significantly
(P < 0.05) with the relapsed condition. See for an overview of the results (Table 5.2).
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Table 5.2 Means (Standard Error of Means) and ANOVA scores of the craving follow-up
measurements by condition (condition 1, patients who were abstinent and taking naltrexone (OP NTX +), condition 2, patients who were abstinent without taking naltrexone (OP - NTX-), and
condition 3, patients who relapsed in opiate use again (OP + NTX -)(df=2)
CI

C2

C3

Bonferrom

OP -NTX +

OP -NTX•

OP + NTX•

Posthoc

VAS craving

Fl
F5
FIO

190 0 63 105
2 05 106; 59
5 30 4 01 10

2 06 (0 96) 18 2174 4 75) 31 28 73 <001 (C1=C2)<C3*
2 70 (1 39) 30 28 67 4 72) 36 32 44 <001 (C1=C2)<C3*
3 26(2 71) 19 4128 3 79) 76 17 34 < 001 (C1=C2)<C3*

D D Q Total
score

Fl 20 77 0 98; 99
F5 2103 137 60
FIO 23 60 3 64; 10

19 26(187) 19 32 88 3 33) 31 13 31 <001 (C1=C2)<C3*
21 93 (2 70) 30 34 97 2 98) 35 12 18 < 001 (C1=C2)<C3*
19 11(175) 19 42 29 2 04) 76 19 60 < 001 (C1=C2)<C3*

D D Q Desire
and Intension

Fl
F5
FIO

8 14 oso;
8 72 0 61
9 40 145

99
60
10

9 72(135) 18 17 41 2 33) 29 23 85 < 001 (C1=C2)<C3*
9 37(132) 30 17 46 120) 35 14 79 <001 (C1=C2)<C3*
7 16(0 11) 19 22 36 137) 75 20 89 <001 (C1=C2)<C3*

D D Q Negative Fl
Reinforcement F5
FIO

8 01 0 67; 99
7 88 0 81 60
9 70 2 49; 10

6 63 (1 11) 19 10 91 145) 30
7 43(125) 30 1169 117) 35
6 63 (0 88) 19 14 25 0 91) 76

2 90 058
4 60 012 (C1=C2)<C3*
8 82 <001 C1=C2*

DDQ Control

FI
F5
FIO

4 63 0 38 99
4 43 049; 60
4 50 159 10

3 42 (0 87) 19
5 13 (0 77) 30
5 32 (1 07) 19

2 82
147
0 71

OCDUS Total
score

FI 15 46 0 43 100
F5 15 30 0 67 60
FIO 14 10 0 98 10

15 94 (1 02) 18 26 88 2 22) 32 34 09 <001 (C1=C2)<C3*
15 63 (1 39) 30 27 79 182) 37 32 41 <001 (C1=C2)<C3*
14 52 (1 00) 19 30 97 131) 76 28 88 <001 (C1=C2)<C3*

OCDUS
Thoughts and
Interference

Fl
F5
FIO

7 90 0 27 100
7 69 0 35 60
6 90 0 41 10

8 22 (0 73) 18 13 04 109) 32 23 03 <001 (C1=C2)<C3*
8 28 (0 74) 29 13 51 0 94) 37 25 07 < 001 (C1=C2)<C3*
7 09 (0 66) 19 15 13 0 71) 76 23 09 < 001 (C1=C2)<C3*

OCDUS Desire
and Control

Fl
F5
FIO

4 74 0 14 100
515 0 27 59
4 70 0 40 10

5 11 (0 39) 18 9 62 0 82) 32 47 86 <001 (C1=C2)<C3*
5 10(0 55) 30 9 68 0 71) 36 28 27 < 001 (C1=C2)<C3*
4 63 (0 32) 19 10 57 0 48) 76 27 93 <001 (C1=C2)<C3*

6 03 0 77) 31
5 83 0 63) 35
5 97 0 42) 76

063
234
493

Note DDQ = Desires for Drug Questionnaire, OCDUS = Obsessive Compulsive Drug Use Scale, Fl = follow up
month 1, F5 = follow up month 5, FIO = follow up month 10, CI = condition 1, C2 = condition 2, C3 = condition
3, OP = opioids, NTX = naltrexone
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Discussion
This is the first study in which the effect of naltrexone on craving in abstinent opioiddependent patients was studied in a longitudinal design. The results show that
relapsing patients (condition 3) clearly experience more craving than abstinent
patients. This is in accordance with some studies, in which was demonstrated that
opioid use causes higher craving levels (Grusser et al., 2006; Judson et al., 1981; Mirin
et al., 1976) and craving decreases when patients used naltrexone (Judson et al., 1981;
Mirin et al., 1976; Sideroff et al., 1978; Sullivan et al., 2006).
We found that abstinent patients taking naltrexone did not experience less craving
than people who did not. This is not in the line with what was expected. There are two
possible explanations. The first one concentrates on the question why there is no anticraving effect in opioid dependence in comparison with alcohol dependence. Using
naltrexone in alcohol dependence the effects of alcohol are not totally blocked. It only
attenuates the drug-induced reinstatement, as found in animal studies (De Jong et al.,
2006; Epstein & Preston, 2003). Naltrexone in alcohol dependence will therefore not
result in total abstinence, but only in a decrease of alcohol consumption and craving
levels (Roozen et al., 2006; Sinclair, 2001). However, for opioid-dependent patients
opioids will have no effect anymore by using naltrexone. As a result of this, no
extinguished learning effect will occur to the rewarding opioid effect for opioiddependent patients, in contrast to alcohol-dependent patients for whom an
extinguished learning effect occurs to the rewarding alcohol effects (Sideroff et al.,
1978).
The second explanation focuses more on the question why there is no difference
between the two abstinent conditions. Due to the naturalistic character of the study
craving is only measured in neutral environment without exposure to any specific cue
provoking craving. It could be that there is a difference between patients with
naltrexone and without naltrexone during such cue exposure. However, in animal
models it is found that naltrexone does not have effect on cue- and stress-induced
reinstatements to use opioids (Shalev et al., 2002). Finally, the non-existent difference
could be explained by the very low craving levels during abstinence in both conditions.
Naltrexone cannot affect craving if it is not reported anymore. Other studies found no
differences between naltrexone and placebo (Krupitsky et al., 2004; Krupitsky et al.,
2006). Studies in which a decrease in craving was found did not use control groups
(Comer et al., 2006; Judson et al., 1981; Sideroff et al., 1978; Sullivan et al., 2006) so it
remains doubtful whether these results were due to naltrexone or other parameters,
like abstinence. Placebo-controlled trials (Lerner et al., 1992; National Research
Council, 1978) found lower craving levels for naltrexone, but these differences could
possibly be accounted for by the use of opioids and not by the effect of naltrexone on
opioid receptors.
One of the limitations of the study is that we have no insight in the possibility of
selective intake of naltrexone by patients. The choice of the intake of naltrexone could
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depend on the degree of feeling self-confident in staying abstinent or because of the
presence or absence of positive effects of the naltrexone, due to a genetic vulnerability
for the effect of naltrexone (Edenberg & Kranzler, 2005; O'Brien, 2005). This could
have biased our results. In general, the compliance of taking naltrexone is difficult.
Failing compliance for taking naltrexone maybe more the result of not willing to
continue treatment and the absence of agonistic effects like physiological dependence
and positive mood state (Cornish et al., 1997). Nevertheless, non-compliance only
confirms our results that naltrexone has no positive effect on the experienced craving
level by abstinent patients. Another limitation is that subjective craving reports could
be flattered reduced craving because of social desirable answers of patients. However,
in our opinion the differences in craving level between using opioids and not using
opioids found here can hardly be fully contributed to social desirability.
Because of the naturalistic design, we are not able to control in advance for variables
during the study. We did analyse differences in baseline characteristics and found them
not of any influence on the relapse rate or the intake of naltrexone. The impact of coconsumed substances and craving for other drugs on the commitment to the intake of
naltrexone and the reported amount of craving during the study cannot be ruled out.
We did not find differences in cocaine use during the study between condition 1 and 2.
In conclusion, the results of this naturalistic study show a high association between
being abstinence and a low level of craving, independent of the use of naltrexone. The
design of the study does not allow us to give a causal explanation, but the results
indicate that there is no additional effect of naltrexone on craving level during
abstinence. This is in contrast to what is generally expected. All together these findings
should be confirmed in a control-randomised study in which craving levels are to be
examined during the intake of naltrexone or placebo. However, such studies are not
easy to be executed in practice. In an experimental treatment study one attempt to use
an opioid flaws the design, so analyses of craving levels can only be done among
subjects who did not try using opioids, a procedure which is comparable with the study
of Krupitsky et al. (2006). This prevents drawing conclusions about higher craving
levels in placebo groups, maybe due to the use of heroin, instead of the effect of
naltrexone in experimental groups. Nevertheless, using placebo can prove to be
dangerous because of the risk of over dosage in patients in the placebo condition. This
raises question about the ethical aspects of such a study. In an experiment in a
laboratory setting the effect of cue- and stress-induced exposure in abstinent patients
with or without naltrexone could be studied. In this case the question remains if the
results can be extrapolated to patients in a treatment setting.
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Opioid detoxification: from controlled clinical trial to
clinical practice5
BoukjeA.G. Dijkstra, Cor A.J. De Jong, Michel Wensing, Paul F.M. Krabbe, Cees P.F. van
der Staak

Abstract
OBJECTIVE: Controlled clinical trials are important in assessing the efficacy of
treatment of healthcare interventions and are seen as the 'gold standard' in scientific
research. They have high internal validity, though may suffer from difficulties in external
validity (generalisability). Implementation to daily clinical practice has to be studied in
order to know in what extent the results are generalizable.
AIM: To evaluate the generalisability of rapid detoxification performed in a controlled
clinical trial to two clinical addiction treatment centres (implementation study).
METHOD: The results of the implementation study and the controlled clinical trial
were compared on three outcome measures: patients flow (enrolment, completion),
patients characteristics, and opioid abstinence after one month follow-up (measured
with self-report and urine analysis).
RESULTS: Referral problems in the implementation study, like waiting lists and less
informed health care professionals, decrease enrolment and influence patient's
characteristics. Completion rates were lower in the implementation study (86.8%)
compared to the controlled clinical trial (100%). Abstinence rates for patients who
started rapid detoxification were comparable from those in the controlled clinical trial
(61.8% versus 59.0%).
CONCLUSIONS: Abstinence rates of rapid detoxification from the controlled clinical
trial were generalisable to daily clinical practice, but completion rates and enrolment
were not. Compliance for enrolment should be optimised by better assessment and
referral procedures and treatment delivery.

5
This chapter has been submitted for publication as: Dijkstra BAG, De Jong CAJ, Wensing M, Krabbe PFM &
van der Staak CPF. Opioid detoxification: from controlled clinical trial to clinical practice.
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Introduction
Randomised controlled trials (RCT's) are important in assessing the efficacy of
healthcare interventions (Cochrane, 1999) and are the 'gold standard' for evaluation of
treatment efficacy. RCT's are considered to be successful in minimising selection bias
and controlling for confounding (Victora et al., 2004). Control groups, randomisation,
blinding, allocation concealment, avoidance of exclusions after trial entry, and
intention-to-treat analysis are used to reduce all kinds of biases and to increase the
internal validity (Grossman & Mackenzie, 2005; Schulz, 1996; Schulz et al., 1995;
Schulz & Grimes, 2002). However, controlling factors optimising internal validity can
reduce the clinical relevance and external validity (generalisability) of the findings of a
RCT study. The first aim of a RCT is to control treatment delivery and outcome
measurements, which limit the conclusions of the RCT in their range of application
and treatment programs. Secondly, in the RCT sample characteristics are controlled
whereby important segments of the general patient population are excluded. In this
way results are formally valid for the group enrolled in the study and may not be
representative for real-world patient populations. A third strategy of a RCT is the
control on health care professional and/or setting (e.g. research clinic or highly
experienced clinicians) through which the RCT may be unrepresentative for regular
clinical practice (Black, 1996; Cartwright, 2007; Del Boca & Darkes, 2007; Van Spall et
al., 2007). In addition, one should take into account that the participant's knowledge of
participating in a RCT can affect the treatment results as does the availability of
treatment preference (Janevic et al., 2003). Treatment preferences relate to
expectancies concerning the process and outcome of interventions and the perceived
value of those processes and outcomes (King et al., 2005).
All in all, RCT's create an 'ideal condition' to measure the efficacy of an intervention,
but it is unclear if the intervention is effective under normal conditions and to what
extent its eventual positive effects can be generalized to regular patient care (Scheeres et
al., 2008). Making evidence from scientific studies available to clinical practice is
expected to directly improve quality of care. This expectation is not always realised
considering the complexity of health care (De Maeseneer et al., 2003). As Black (1996)
stated: "Randomised trials generally offer an indication of the efficacy of an
intervention rather than its effectiveness in everyday practice". Victoria et al. (2004)
reported two potential types of effect modification that must be considered when the
generalisability of RCT results is assessed: 'behavioural effect modification' (factors
affecting the dose of the intervention, e.g. changes in providers, and the promotion of
compliance) and 'biological effect modification' (weaker dose-response relationships
because of other population criteria, presence of other factors, other co-interventions,
missing a critical co-factor and/or other causes of the outcome measure). Another
factor is treatment integrity, which refers to the extent to which an intervention is
implemented as intended or planned (Wilkinson, 2006). This later function includes
treatment adherence (how often the intended therapy is or is not provided) and
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competence (how skilfully or poorly the treatment techniques are applied) (Dobson &
Mintz, 2005).
Rapid detoxification has shown to be an effective approach to the management of
opioid withdrawal (Gowing et al, 2002, 2006b). In the Netherlands, a RCT was
conducted in which the add-on effect of general anaesthesia was examined during
rapid detoxification induced by naltrexone (De Jong et al., 2005). General anaesthesia
proved to be not more effective, to be less safe and to have higher costs. This was also
confirmed by other studies (Collins et al., 2005; Gowing et al., 2006a).
During this study rapid detoxification was not contrasted with another detoxification
program. A non randomised evaluation of the data proved that rapid detoxification
produced convincing completion and abstinence rates. Abstinent patient significantly
improved in health when compared to their baseline health state and the relapsed
group (De Jong et al., 2007). Professionals and the Dutch ministry of health were
convinced and implementation of the rapid detoxification treatment without
anaesthesia was started in 2003. It was unknown if the results of rapid detoxification
from a controlled clinical trial could be transferred to daily clinical practice. In this
article we aimed to determine the effectiveness of rapid opioid detoxification without
anaesthesia in two clinical addiction treatment centres in the Netherlands
(implementation study) comparing the treatment outcomes with those from the
previously mentioned controlled clinical trial in the Netherlands.

Method
Study design

This study is an observational evaluation of rapid detoxification in clinical practice (the
implementation study) and a comparison of the treatment outcomes with a previously
published controlled clinical trial of rapid detoxification (the controlled clinical trial).
The implementation study was conducted from June 2003 to August 2007. The study
was approved by the Dutch Ethical Assessment Committee for Experimental
Investigations on People. We chose to compare the implementation study to this
controlled clinical trial, because the latter study was the most comparable study with
regard to the type of addiction treatment centres, the patients population, and the
rapid detoxification protocol.
The controlled clinical trial was a randomised controlled open clinical trial conducted
from September 1999 to August 2001 to determine whether rapid detoxification under
general anaesthesia results in higher levels of opioid abstinence than rapid
detoxification without anaesthesia. Only patients treated without general anaesthesia
were used.
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Patients

Patients were recruited on a voluntary basis. During the implementation study opioiddependent patients from five addiction treatment centres (Novadic, IrisZorg,
Parnassia, Jellinek, and Kentron) were recruited for participation. Two centres
provided the treatment (Novadic, IrisZorg) if the patients met the following criteria:
diagnosed as opioid-dependent according to DSM-IV criteria, expressed the clear wish
to become abstinent, were over 18 years of age, and had at least one non-opioid user in
their social network. Exclusion criteria were severe somatic diseases or psychiatric
disorders, pregnancy, and doubts about the patient's willingness to co-operate.
Dependence on other drugs or drug abuse was not an exclusion factor. After complete
description of the study to the subjects, written informed consent was obtained.
During the controlled clinical trial patients from four addiction treatment centres
(Novadic, Jellinek, Parnassia, and Kentron) were recruited for participation. Three
centres provided the treatment (Novadic, Parnassia, and Kentron) if they met the
criteria described above. Two inclusion criteria of the controlled clinical trial did not
apply for the implementation study, namely being familiar with the Dutch language
and several previous unsuccessful attempts to become abstinent.
Implementation interventions

Interventions to improve the implementation were quite the same for both studies,
except for health care professionals in the assessment and referral procedure. In the
controlled clinical trial special assignment was available (see 'enrolment') and health
care professionals were only informed about the patients of target and how to refer
them to a research assistant.
Informing patients, outsiders and healthcare professionals. To inform patients and
outsiders, announcements about the new available treatment were made by a press
release, by local and free newspapers, and by internet. Brochures and posters were
distributed among patients in methadone programs and information sessions were
given on request. Information letters, brochures and e-mails were sent to healthcare
professionals of the participating addiction treatment centres to inform them about the
treatment possibility and to educate them about the diagnostic criteria for rapid
detoxification and the enrolment procedure.
Informing healthcare professionals involved with the assessment and referral
procedure. Detailed education sessions and a conference about rapid detoxification
were organised for healthcare professionals working with opioid-dependent patients.
Protocols and checklists were available for healthcare professionals being responsible
for the assessment and referral procedure, for the committee for assessment and
referral and for the administrator of the waiting list. All physicians were trained in the
medical screening, in- and exclusion criteria, side-(effects) of naltrexone and detailed
information about the rapid detoxification procedure and naltrexone maintenance was
given.
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Informing and training healthcare professionals on the new treatment. Nurses and
physicians from the detoxification unit were trained in the rapid detoxification
procedure for which detailed protocols were available. They got information about
side-(effects) of medication used during rapid detoxification, about withdrawal
symptoms, and possible complications that may occur during rapid detoxification.
Additional nurse training in blood pressure measuring, injecting, and dehydration
observation was given. An experienced nurse in rapid detoxification supported the
detoxification unit during the first three detoxification days.
Additional facilities. Detoxification units were provided with special beds, additional
nursing staff, call and camera system, toilet and shower nearby the patient's room,
additional medicines and nursing materials. Because rapid detoxification is more
expensive then methadone tapering, a higher claim for expenses could be made at the
care assurance.
Enrolment
Patients interested in detoxification during the implementation study were informed
about rapid detoxification by a professional responsible for assessment and referral and
followed the normal assessment and referral procedure. Patients who met the screening
criteria underwent examination by a physician, including medical history, to exclude
some somatic diseases and psychiatric disorders. The assessment and referral
committee finally decided that a patient could be included for rapid detoxification and
put the patient on the waiting list for admission. On the day of admission to the
treatment centre patients were once again examined by a physician.
Compliance for enrolment was much more promoted in the controlled clinical trial by
the use of research assistants during the assessment and referral procedure, and the
bypass of waiting lists. These research assistants were health care professionals who also
took care for the assessment and referral procedure, for clear information about the
treatment, for reference to a physician, and for accompanying the patient to the clinic.
The research assistant with the highest number of patient enrolments received a
reward.
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Treatment protocol
The treatment protocol in the implementation study is exactly the same as in the
controlled clinical trial. In general, the admission for rapid detoxification takes 8 days,
of which one admission day, three detoxification days, three recovery days, and one
discharge day. Detoxification was induced on the second day of admission by
administering an opioid antagonist (naltrexone). Naltrexone was given orally at a dose
of 12.5 mg (detoxification day 1), 25 mg (detoxification day 2) and 50 mg for the next
5 days. During the first 3 detoxification days patients were treated for signs and
symptoms of withdrawal according to a fixed schedule (see De Jong et al. 2005 for a
detailed overview). During three days of recovery patients were treated symptom
triggered.
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After discharge patients were treated with available regular treatment provided by the
addiction care centre. Aftercare consisted of minimal 3 months of naltrexone intake
with supervision of a physician. This differs from the controlled clinical trial in which
all patients were treated with the Community Reinforcement Approach protocol
consisting of 23 sessions administered by physicians and psychosocial therapists.
Outcome measures
Research assistants assessed patients at baseline (admission) and at one month followup. The primary outcome measure was opioid dependence after one month follow-up.
We also examined characteristics of the patients and the patients flow. Patients were
divided into four groups: included, not started, drop-out versus completed, and lostto-follow-up (Figure 6.1). Abstinence rates were computed for patients who started
rapid detoxification.
Treatment results were measured with the EuropAddiction Severity Index (EuropASI)
and urine specimens. The ASI measures severity of addiction in eight domains:
physical health, work/education/income, alcohol, drugs, legal problems, family/social
relationships, psychological/emotional complaints, and gambling (Kokkevi & Hartgers,
1995). Urine specimens were analysed for psychoactive substances by an approved
laboratory. Screening was performed on an Olympus AU 600 analyser after
immunoassays. The parameters screened for, the specific techniques used and the cut
off values were: opiates: EMIT II, cut-off 300 ng/ml morphine; methadone: CEDIA,
cut-off 100 ng/mlEDDP.
Analysis
Opioid abstinence one month after detoxification was defined as no self-report of
heroin, methadone, or other opioid use in the last 30 days. A check on agreement
between self-report and urine control was done. If patients reported opioid use or had
a positive urine analysis for opioids one month after detoxification patients were
defined as non-abstinent (Table 6.2).
Differences between the baseline characteristics and abstinence rates between the
implementation and controlled clinical trial were analysed by the χ 2 test (Pearson) for
categorical data and the independent t-test for continuous data. All statistical tests were
two-sided, with a P-value of 0.05 or less considered to indicate statistical significance.
The statistical software package SPSS 15.0.1. was used for all the computations.
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RESULTS
Patient flow

During 40 months 121 patients were admitted for rapid detoxification (Figure 6.1).
Because of absence of research assistants during the assessment and referral procedure
it is unclear how many patients were interested and eligible for rapid detoxification.
Four patients (3.3%) did not start rapid detoxification. One because of contraindications by the patient, one because of anxiety, one because of intoxication
(however, this was actually not an exclusion factor), and one reason was unknown.
Twelve patients (9.9%) did not complete the three days of detoxification (drop-out)
and 105 (86.8%) patients completed detoxification (completers). No significant
differences were found on any demographic characteristic between drop-out and
completers. The mean number of treatment days of all 117 patients who started
detoxification was 7.19 (SD = 2.06), varying between 2 to 14 days.

Implementation
study

Controlled clinical
trial

?

297

Registered or eligible
patients

Not meeting inclusion criteria = 5
Refused to participate = 19
Randomised to general anaesthesia = 137
Admitted to treatment
centre for rapid
detoxification (included)

121 (100%)

135 (100%)

Started rapid
detoxification

117 (96.7%)

135 (100%)

—
o
•ÌS

Completed 3 days of
rapid detoxification

105 (86.8%)

135 (100%)
œ
χ

s
—
Follow-up month 1

Yes: 76
(63%)

No: 45
(37%)

Yes: 117
(87.0%)

•α

No: 18
(13%)

-ο
δ
'Ε.

ο
Abstinent after 1 month
(Percentage of follow-up)

47
(61.8%)

69
(59.0%)

Figure 6.1 Patient flow diagram
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Table 6.1 Baseline characteristics of patients by study
Controlled eli nical
trial (n = 135)
Characteristics

Implementation
study (n = 121)

η

η

Stat, sign, test

Age in years, mean (SD)

35.99(6.5)

135

38.4 (6.42)

121

t = -2.95; .00*

Male (%)

81.5

135

81.0

121

χ2 = 0.01; .92

100

no χ2 test possible

101

X2 = 1.54; .46

102

X2 = 4.65; .10

105

χ2 = 18.13; .00*

Country of birth (%)
Europe
Africa
USA
Austr / Oce
Asia
Marital Status (%)
Married
Never married
Divorced / Widow

114
82.5
6.1
6.1
0.9
4.4

92.0
3.0
2.0
0.0
3.0
128
13.9
73.3
12.9

18.0
65.6
16.4
128

Employment (%)
Fulltime
Parttime
Unemployed

55.5
8.6
35.9

Education (%)
None
Lower
Secondary
Higher

17.2
60.2
14.8
7.8

Opioid use in years, mean (SD)
Mean age at first heroin use
Mean years of heroin use
Mean age at first methadone use
Mean years of methadone use

19.8(11.1)
12.1 (6.1)
21.0(21.2)
7.3 (5.6)

124
125
125
125

18.0 (19.4)
12.1 (6.6)
23.0 (20.8)
7.7 (6.0)

104
104
102
103

t
t
t
t

Opioid use in days, mean (SD)
Heroin use last 30 days
Methadone use last 30 days

18.6(11.8)
23.6(10.1)

125
126

15.2 (12.4)
22.4(11.5)

104
104

t = 2.10; .04*
t = 0.86; .39

2.9 (3.4)

126

3.1 (3.5)

99

1.1
2.1
0.9
6.2
1.6
2.6
2.1

115
115
120
110
116
112
109

Number of previous drug
detoxification treatments, mean (SD)
EuropAsi Severity scores, mean (SD)
Physical Health
Work, education and income
Alcohol
Drugs
Justice/police
Family/social relations
Psychological/emotional problems

44.1
16.7
39.2
128
15.2
36.2
31.4
17.2

(1.4)
(2.3)
(1.7)
(1.1)
(2.0)
(1.8)
(1.9)

* P-value is statistical significant at the 0 05 level (2-tailed).
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1.2
2.7
1.0
5.7
1.8
2.09
2.56

(1.5)
(2.0)
(1.6)
(1.1)
(1.7)
(1.8)
(2.0)

106
105
104
104
105
105
105

= 0.90; .37
= 0.01; .99
= -0.72; .47
= -0.51; .61

t = -0.46; .64

t=
t=
t=
t=
t=
t=
t=

-0.29; .77
-2.17; .03*
-0.48; .63
3.48; .00*
-0.52; .60
2.11; .04*
-1.60; .11

In the rapid detoxification group of the controlled clinical trial a total of 135 patients
was enrolled during 23 months. All 135 patients started and finished day 3 of
detoxification. Completion rates were significantly different between the
2
implementation study and the controlled clinical trial (χ = 19.04; ρ < 0.00).
Patient characteristics
Table 6.1 provides the sample characteristics of the two studies. Patients of the
implementation study were significantly older (38.4 versus 36.0), completed higher
education levels (48.6% had secondary or higher education compared to 22.3% of the
controlled clinical trial), used less heroin in the 30 days before admission (15.25 versus
18.62), had lower drug severity scores (5.71 versus 6.24), had lower family/social
severity scores (2.09 versus 2.60), but had higher severity scores for
work/education/income (2.73 versus 2.10).
Abstinence rates
Defining opioid abstinence by the combination of both negative self-report and
negative urine analysis was not possible for 56% of the patients. A check on the
agreement between self-report and urine control was done. Of both studies, only 3
patients (11.1%) with positive urine analysis reported no opioid use. Self-report seems
to be a valid method to define opioid abstinence (Table 6.2).
Of the 121 patients in the implementation study 45 (37.2%) patients were lost-tofollow-up at one month after rapid detoxification. Of the other 76 patients who started
with rapid detoxification 61.8% could be rated as abstinent, 27 (35.5%) patients were
non-abstinent and 2 patients had missing values on self-report.
The controlled clinical trial lost 18 (13.3%) patients at follow-up. Abstinence rates of
the other patients were comparable and not significant different with the
implementation study (59.0%). Non-abstinent were 43 (36.7%) patients and 5 patients
had missing values on self-report.

Table 6.2 Validity of self-report in both the implementation study and controlled clinical trial (n=256)
Urine analysis

Self-report opioid
use last 30 days

Negative
Positive
No data
Total

Negative

Positive

88'
15b
7C
110

3b
24 b
8b
35

No data
28a
20 b
63d
111

Total
119
59
78
256

a

defined as opioid abstinent
defined as non-abstinent
' missing values
d
lost-to-follow-up
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Discussion
The treatment results of rapid detoxification in daily clinical practice differ in
enrolment, patient characteristics, and completion rates. Opioid abstinence rates after
one month, however, were comparable with those from the controlled clinical trial.
Considering the longer study period of the implementation study the lower enrolment
of patients was remarkable. The enrolment was not negatively influenced by the
inclusion criteria, because the inclusion criteria used in the implementation study were
less strict than in the controlled clinical trial. The difference in enrolment can probably
be attributed to the combination of participating health care professionals during the
controlled clinical trial that where not representative for regular assignment (Black,
1996), the differences in intervention delivery, and whether or not measures were taken
to promote high compliance among patients (Victora et al., 2004). Compliance for
enrolment was much more promoted in the controlled clinical trial by the use of
research assistants during the assessment and referral procedure. Patients in the
implementation study underwent the normal assessment and referral procedures with
long waiting times and chance for unclear information. Rapid detoxification was not
carried out continuously, because of the need of extra nurses and costs of rapid
detoxification. It was difficult to find a balance between enrolment and rapid
detoxification delivery. In sum, the long waiting times during assessment and referral
and the decrease in rapid detoxification delivery may have influenced the enrolment of
the patients. In the implementation study the connection between waiting time and
high rate of'lost' patients is also found in other studies, e.g. Scheeres et al. (2008).
Another difference observed between the implementation study and the controlled
clinical trial was the patients' characteristics. Despite of weakening of the inclusion
criteria, some patients' characteristics were less severe in the implementation study
population. The older age in the implementation study could be explained by the
decreased percentage of young opioid clients during recent years and the older age of
the population of opioid users in the Netherlands. Yet, the age and gender of the
implementation study population was representative for the opioid-dependent
population in the Netherlands (80% is male and 42 years old in 2006) (NDM, 2007,
2008). In patients in the controlled clinical trial the severity of drug problems was
higher as compared to our implementation study. This could be explained by exclusion
of the criterion 'several previous unsuccessful attempts to become abstinent' in the
implementation study and the high attention of the research assistants during the
controlled clinical trial to provide an experimental promising treatment for patients
with long lasting severe drug problems. The other differences may possibly be
explained by the complex assessment and referral procedure of the implementation
study. This could discourage especially patients with more family/social problems and
lower education levels, resulting in higher drop-out rates before admission.
Rapid detoxification in the controlled clinical trial obtained 100% completion rates.
During the implementation study 86.8% patients completed detoxification. This
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difference may be explained by the subject's and/or clinician's beliefs and treatment
preferences and the atypical kind of treatment (Black, 1996; Kaptchuk, 2001). The
principle of treatment preference is often used for the explanation of a lack of
differences in outcome between groups. But we think that in our case 'treatment
preference' could explain the 100% completion rate during the controlled clinical trial
and the decrease of this in clinical practice. During the controlled clinical trial there
was a high expectation level and preference of patients and clinicians for both the
experimental treatment arm and the control treatment arm. Both treatment options
were after all 'experimental', and in this way atypically, in contrast to the regular
methadone tapering program (patients got a 'special chance' to get an abstinent life).
In providing rapid detoxification in clinical practice with all above mentioned
implementation problems, the 'novelty' decreased and so may have done the
expectation level. Nevertheless, the completion rate is, although not as high as during
controlled clinical trial quite satisfactory. Other studies found completion rates
between 73% and 98% (Bell et al, 1999; Brewer et al, 1988; Collins et al, 2005; Gerra
et al, 2001; Gerra et al., 2000; McCambridge et al, 2007; O'Connor et al, 1997; Senft,
1991).
Because of the lower completion rates and the lack of continuity of care between
detoxification and aftercare programs (lower treatment integrity) it was expected that
the abstinence rates would be lower in the implementation study than in the controlled
clinical trial. This was not the case. For patients started rapid detoxification opioid
abstinence rates at one month (61.8%) were comparable with those from the
controlled clinical trial (59.0%). Maybe this was the result of less severe
sociodemographic patient characteristics in the implementation study. Defining opioid
abstinence by the combination of both negative self-report and negative urine analysis
was not possible for half of the patients. However, self-report showed to be a
sufficiently reliable method for abstinence in this study. Unfortunately, the
implementations study has a lower follow-up response compare to the controlled
clinical trial.
This study was a multi-centre trial conducted in different clinical addiction treatment
centres in the Netherlands. The implementation study was comparable to the
controlled clinical trial with regard to the type of addiction treatment centres, the
patients population, and the rapid detoxification protocol. Our study had the following
limitations. First, it is unclear how many patients were lost during the assessment and
referral procedure and no reasons were known why patients did not start the
treatment. Second, the lower follow-up response in the implementation study. There
were different reasons for the loss of follow-up, but unfortunately we did not evaluate
them in a consequent manner. Because the lower follow-up response is directly related
to the design of the study (research was subordinated to the clinical practice), we think
this could not influence our results in a negative way.
In conclusion, the assessment and referral leading to rapid detoxification and the after
care were different executed between the implementation study and the controlled
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clinical trial. Assessment and referral problems, like waiting lists and less informed
health care professionals, reduced enrolment and influenced patients' characteristics.
However, completion rates of rapid detoxification were still comparable with those of
the controlled clinical trial. This study shows that abstinence rates of rapid
detoxification in the controlled clinical trial were generalizable to daily clinical practice
and that rapid detoxification is an effective treatment option for opioid-dependent
patients. Assessment and referral procedures and treatment delivery should be
optimised to provide rapid detoxification for more patients. Attention should be paid
to completion rates and continuity of care between detoxification and aftercare
treatment programs to guarantee these positive results.
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Summary and general discussion

The main aim of this thesis was to improve the results of rapid detoxification in
addiction treatment centres. Rapid detoxification has shown to be an effective
approach in the management of opioid withdrawal during the EDOCRA study (De
Jong et al., 2005; De Jong et al., 2007). To reduce withdrawal symptoms during rapid
detoxification and abstinence after one month of detoxification, the potential of
matching patients to rapid detoxification through the recognition of individual
differences was identified. However, an available instrument to assess opioid
withdrawal symptoms was not yet psychometrically evaluated in the Netherlands and
this had to be done before starting the analysis. Furthermore, this study examined
whether naltrexone affects the craving level in patients who underwent rapid
detoxification because craving has great influence on the risk of relapse. To introduce
rapid detoxification in general practice implementation problems were identified
during an implementation study.
This thesis attempted to find answers to the following research questions:
1. Can patient-related characteristics and health conditions predict the severity of
withdrawal symptoms during rapid detoxification and can they predict
abstinence after one month of detoxification?
2. Does naltrexone affect craving in abstinent opioid-dependent patients?
3. Is rapid detoxification during clinical practice just as effective as rapid
detoxification during a clinical trial?
In this final chapter, the main results of this thesis are summarised. Strengths and
limitations are pointed out, conclusion and clinical implications are presented.
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Prediction of withdrawal symptoms during opioid detoxification

The benefit of rapid detoxification compared to standard detoxification is a higher
number of successful detoxifications with fewer withdrawal symptoms. Substantial
individual variability in the intensity of withdrawal symptoms has nevertheless been
found (Scherbaum et al., 1998). Without subjective withdrawal reports of patients'
subjective withdrawal symptoms may be missed. An available instrument to assess
opioid withdrawal symptoms was not yet psychometrically evaluated in the
Netherlands. Chapter 2 provided the evaluation of the psychometric properties of the
Dutch version of the 16-item Subjective Opiate Withdrawal Scale (SOWS) of
Handelsman et al. (1987). Three items were deleted because their content did not
correspond directly with opioid withdrawal symptoms, namely anxious, shaking, and
craving. After excluding these items a factor analysis derived four factors ('temperature
dysregulation', 'tractus locomotorius', 'tractus gastro-intestinalis' and 'facial
disinhibition'). Based on the high internal consistency, test-retest reliability, and good
validity at different stages of withdrawal, it was concluded that the 13-item SOWS is a
reliable and valid instrument to assess opioid withdrawal during rapid detoxification.
In the study of De Jong et al. (2005) clinicians observed different degrees of severity for
the withdrawal symptoms during rapid detoxification. Despite substantial individual
variability throughout the detoxification trajectory, no distinct subgroups could be
identified (chapter 3). Analysis showed four variables predicting the severity of
withdrawal symptoms: baseline withdrawal symptoms, intravenous heroin use in the
last 30 days, anxiety, and cluster C personality disorder. The proportion of variance
explained by the socio-demographic variables was low. More variance was explained by
baseline withdrawal symptoms (27%). It was concluded that the severity of withdrawal
symptoms during detoxification treatment is moderately predicted by the baseline
severity of their withdrawal symptoms and not by drug- and patient-related
characteristics. Noteworthy is that a relation was found between baseline withdrawal
symptoms and anxiety. This presumably reflects the fact that patients may report not
only symptoms of opioid withdrawal but also anticipatory anxiety and a general
increase of stress. When rapid detoxification is provided, greater attention should be
paid to the identification (e.g. by assessment) and management of withdrawal and
anxiety symptoms at baseline to improve treatment during opioid detoxification.
Given that dilation of the vascular system (due to anxiety) can cause an increase in the
metabolism of medication, the possibility that medication may be less effective for the
treatment of withdrawal symptoms should be taken into account.
Prediction of abstinence in opioid-dependent patients

Detoxification aims at complete opioid abstinence, but in the first couple of weeks after
detoxification a majority of relapses takes place. If individuals can survive this critical
period in a drug-free state, the prospect of preventing relapse in opiate use is
considerably enhanced (Gossop et al., 1989). The success rates of detoxification may
increase by identifying those patients in whom treatment is ineffective from those
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patients who are most likely to benefit (Rothwell, 1995). During this study patients
were followed-up to one month after detoxification (chapter 4). Of 272 participants
211 could be rated as abstinent (59.2%) at one month follow-up. Predictive factors for
abstinence one month after detoxification were the severity score for justice/police,
physical functioning, general health and sleeping problems. However, in accordance
with other addiction treatment studies (Smyth et al., 2005), the limited clinical
importance of these factors was identified by the low percentage of explained variance
for the patient characteristics. Selection by predicting who will be abstinent or not one
month after detoxification on the basis of patient characteristics and health conditions
before treatment seems impossible. In addition, at discharge there is no group of
patients that could be identified with an increased risk of relapse for which special
aftercare should be mobilised (i.e. every patient needs good aftercare). So, because
rapid detoxification is found to be an effective detoxification method in selected
patients (De long et al., 2007), it seems warranted to recommend that patients with high
face value characteristics (i.e. patients motivated for an abstinent based treatment and
low non drug-related severity scores on the ASI) should be regarded as eligible for
rapid detoxification and should be offered such an intervention.
The effect of naltrexone on craving in abstinent opioid-dependent patients

Craving has great influence on the risk of relapse. Naltrexone blocks the opioid
receptors that modulate the release of dopamine in the brain reward system and
therefore blocks the rewarding effects of heroin and alcohol. It is generally assumed
that naltrexone leads to reduction of craving, but few studies have been conducted to
prove this. Our study was the first study in which the effect of naltrexone on craving in
abstinent opioid-dependent patients was studied in a longitudinal design (chapter 5).
The results show that relapsing patients clearly experience more craving than abstinent
patients. This is in accordance with other studies that demonstrated that opioid use
causes higher craving levels (Grusser et al., 2006; Judson et al., 1981; Mirin et al., 1976)
and craving decreases when patients used naltrexone (Judson et al., 1981; Mirin et al.,
1976; Sideroff et al., 1978; Sullivan et al, 2006). We found that abstinent patients
taking naltrexone did not experience less craving than people who did not. This is in
contrast to the general view, but could explain the poor acceptability of naltrexone.
Because of the naturalistic design of the study, no firm conclusions can be drawn, but
the results grounded the need of an experimental study.
Opioid detoxification: from RCT to clinical practice

Randomised controlled trials (RCTs) are important in assessing the efficacy of
treatment of healthcare interventions and are seen as the 'golden standard' in scientific
research. They have high internal validity, but suffer from difficulties in external
validity (generalisability). It was unknown whether the results of rapid detoxification
from a controlled clinical trial can be transferred to daily clinical practice. In chapter 6
the effectiveness of rapid opioid detoxification in two clinical addiction treatment
centres in the Netherlands (implementation study) was evaluated and compared the
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results with the previously performed controlled clinical trial in the Netherlands. Due
to referral problems, like waiting lists and less informed health care professionals,
enrolment was less and by this participant's characteristics were influenced in the
implementation study compared to the controlled clinical trial. Unfortunately, it is
unclear how many patients were lost during the assessment and referral procedure and
no reasons were known why patients did not start the treatment. Completion rates
were lower for the implementation study (86.8% versus 100%), but results of
abstinence rates did not differ significantly from those in the controlled clinical trial
(61.8% versus 59.0%). In the implementation study more patients were lost-to-followup. Because the lower follow-up response is direct related to the design of the study
(research was subordinated to the clinical practice), we think this influence our results
not in a negative way. It was concluded that rapid detoxification is an effective
treatment option for opioid-dependent patients in daily clinical practice. Abstinence
rates of rapid detoxification in the controlled clinical trial were generalizable to daily
clinical practice, but not for completion rates and enrolment.

Strengths and limitations
The strength of the experimental and implementation study was that they were multicentre trials conducted in different clinical addiction treatment centres in the
Netherlands. The population of the experimental and implementation study was
representative for the opioid-dependent population in the Netherlands (80% is male
and 42 years old in 2006) (NDM, 2007, 2008), although our population had much
lower severity scores on the ASI for all not drug-related areas compared to methadone
maintenance treatment (Knapen et al., 2007) and heroin maintenance treatment
programs (van den Brink et al., 2003). The sample characteristics of the
implementation study correspond largely with those of the experimental study. Results
are likely to be representative of Dutch addiction treatment centres and opioiddependent patients (NDM, 2007, 2008).
Our studies had some limitations. In general caution should be exercised in
generalizing the results of the present studies to other types of opioid detoxification
because the present studies were restricted to patients undergoing rapid opioid
detoxification. Patients in this study received a wide range of medication to prevent
withdrawal symptoms and to treat those that occurred. Considering the range of the
SOWS scores from 0 to 52, the withdrawal symptoms we found during rapid
detoxification were rather low. This may explain the low amount of explained variance
by the baseline characteristics of the patients found in chapter 3. Another limitation,
especially in chapter 3 and 4, is that only phenotypic predictors were studied, while
endophenotypic and genetic indicators could be promising as matching variables.
Furthermore, no other motivational factors were measured as the willingness to
collaborate in the controlled clinical trial. Motivational factors have been suggested as
potentially strong predictors of staying abstinent in naltrexone treatment, but we did
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not find prediction studies to confirm these suggestions. An additional limitation in
chapter 5 was that we had no insight in the possibility of selective intake of naltrexone
by patients. The choice of the intake of naltrexone could depend on the degree of
feeling self-confident in staying abstinent or because of the presence or absence of
positive effects of the naltrexone, due to a genetic vulnerability for the effect of
naltrexone (Edenberg & Kranzler, 2005; O'Brien, 2005). This could have biased our
results.

Conclusion
A non randomised evaluation of the EDOCRA study proved that rapid detoxification
produced convincing completion and abstinence rates. Abstinent patient significantly
improved in health when compared to their baseline health state and the relapsed
group (De Jong et al., 2007). The abstinence rates of rapid detoxification from the
controlled clinical trial were generalizable to daily clinical practice. To provide rapid
detoxification for more patients, intake and treatment delivery should be optimised
(chapter 6).
Because patients could not be matched to rapid detoxification on the basis of patient
related characteristics and health conditions (chapter 3 and 4), patients should be
offered rapid detoxification when their psychological and social lifestyle is stabilised
(low non drug-related severity scores on the AST) and when they are motivated for an
abstinent based treatment (chapter 4).
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When rapid detoxification is provided, greater attention should be paid to the
identification (e.g. by assessment) and management of withdrawal symptoms and
anxiety at baseline to improve treatment during opioid detoxification (chapter 3). The
SOWS demonstrates good validity and reliability for this purpose. Given that dilation
of the vascular system can cause an increase in the metabolism of medication, the
possibility that medication may be less effective for the treatment of withdrawal
symptoms in anxious patients should be taken into account.

3
Ξ
g
&
g
|"
a
3

Attention should be paid to completion rates and continuity of care between
detoxification and aftercare treatment programs to guarantee these positive results.
Good after care should be provided to maintain abstinence. When patients are
detoxified relapse prevention is necessary to maintain abstinence. Naltrexone can be
used to prevent relapse in opioid use, although the compliance of naltrexone treatment
is poor. As long as patients stayed abstinent of opioids the level of craving stays low,
but we found that abstinent patients taking naltrexone did not experience less craving
than people who did not.
More research is needed on the influences of various endophenotypic factors,
anticipatory anxiety, and other stress-related factors on the course of withdrawal
symptoms during opioid detoxification. It is also interesting to investigate if and how
we can measure the motivation of the patients and how this may improve the results of
rapid detoxification. Finally, it should be investigated whether rapid detoxification can
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be further improved by transition to the partial agonist buprenorphine from either
heroin or methadone, as found by Stine & Kosten (1992).

Clinical implications
Clinical experience and neurobiological evidence have shown that drug addiction is a
chronic, relapsing disease, characterised by compulsive drug seeking and use, that
results from the prolonged effects of drugs on the brain (O'Brien & McLellan, 1996).
This concept has consequences for the view of the general public, policymakers, and
health care professionals (Leshner, 1997). The available treatments for opioiddependent patients differ from each other mainly with regard to the underlying
treatment rationale, the health situation, the psychosocial circumstances, the treatment
history, and the final goal of treatment. There are four hierarchically goals to be
distinguished: crisis intervention, palliation, care and stabilisation, and cure (Health
Counsel of the Netherlands, 2002; Van den Brink & Haasen, 2006; van den Brink &
van Ree, 2003).
Opioid maintenance treatment (methadone, buprenorphine, heroin), detoxification,
and naltrexone maintenance are effective medical interventions for opioid-dependent
patients. Opioid maintenance results in stabilisation and creates time to focus the
treatment on all aspects of addiction. In the Netherlands, organisation of the dispense
of methadone still appears to fall short of professional medical standards (Driessen,
2004; IGZ, 2005). In 2005, 35% of the patients received a (therapeutic) dose of 60 mg
methadone or more (NDM, 2007), while only doses above 85 mg of methadone have
positive effects on drug use, medical situation, and psychological situation (Driessen,
2004). A guideline has been developed for the treatment with methadone in the
Netherlands (Loth et al., 2005). In general, patients experience methadone as more
addictive compared to heroin, while methadone is needed less often than heroin. This
may be due to the general agreement that the withdrawal syndrome for methadone is
more prolonged than for heroin (Gossop et al., 1987a). However, no differences
between withdrawal from heroin and methadone were found in our study. Maybe this
is due to the wide range of medication used during detoxification instead of abrupt
withdrawal as experienced by patients if methadone is not available.
Detoxification and naltrexone maintenance are aimed at stable abstinence. Patients
should be offered this treatment option if they want to get abstinent and not because
there are no other treatment options available. Patients should be offered rapid
detoxification when their psychological and social lifestyle is stabilised (low non drugrelated severity scores on the ASI) and when they are motivated for an abstinent based
treatment (chapter 4).
Only promoting stabilisation with opioids or detoxification is not sufficient to achieve
long-term change of behaviour. Instead, changes have also to be promoted in other life
areas, like improving psychological (e.g. treating co-morbid depressive symptoms,
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enhancing motivation for treatment) and social functioning (e.g. finding a job,
developing a supportive social network). The high prevalence of psychiatric comorbidity and co-morbid dependence should take into account during treatment
(Knapen et al., 2007). The biopsychosocial approach does not consider one
intervention superior above other ones, as a combination of biological, psychological,
and sociocultural interventions has to be implemented according to the individual
needs and problems of the patient (Addictions Foundation of Manitoba, 2000).
Patients have to be developed alternative satisfactions and success should be measured
in small changes (Goldstein, 1976).
In sum, if methadone maintenance treatment will be optimised by prescribing higher
doses of methadone and providing educational, psychological and social treatment
interventions, rapid detoxification will be an effective method for patients who are
stabilised and motivated to get abstinent.
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Samenvatting (Summary in Dutch)

Het gebruik van opiaten kan leiden tot opiaatafhankelijkheid. Opiaatafhankelijkheid
wordt gekenmerkt door fysieke afhankelijkheid van opiaten en een verlies van controle
over het gebruik van opiaten (DSM-IV, 1994). Opiaatafhankelijkheid leidt vaak tot
problemen op gebied van gezondheid, maar levert ook veel individuele en sociale
problemen op. Behandelingen gericht op opiaatafhankelijkheid kunnen verschillende
doelstellingen hebben, afhankelijk van de onderliggende behandelrationale, de
gezondheidstoestand, de psychosociale omstandigheden, de behandelgeschiedenis en
het einddoel dat de patiënt nastreeft. Er worden vier doelstellingen onderscheiden:
crisis interventie, palliatie, care (behandeling) en stabilisatie, en cure (genezing). De
laatste richt zich op stabiele abstinentie en bevat twee behandelfases, namelijk
detoxificatie en terugvalpreventie. Dit proefschrift richt zich op het vierde doel en dan
voornamelijk op het detoxificatiedeel. In Nederland zijn goede resultaten geboekt bij
het detoxificeren van patiënten met naltrexon. Naltrexon brengt het
detoxificatieproces op gang om zo het detoxificatieproces te verkorten en drop-out te
voorkomen. Het doel van dit proefschrift is de resultaten van deze vorm van
detoxificatie, ook wel snelle detoxificatie genoemd, te verbeteren voor de reguliere
verslavingszorginstellingen in Nederland. De effectiviteit van detoxificatie wordt vaak
bepaald door de mate van onthoudingssymptomen en de mate van abstinentie na
detoxificatie. Om deze reden is onderzocht in hoeverre er patiëntkenmerken te
onderscheiden zijn die invloed hebben op de mate van onthoudingssymptomen en die
abstinentie één maand na detoxificatie konden voorspellen. Verder werd onderzocht of
patiënten met naltrexon minder craving ervaarden dan patiënten zonder naltrexon en
werden de resultaten en implementatie van snelle detoxificatie in een reguliere setting
onderzocht (hoofdstuk 1).
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Hoofdstuk 2 beschrijft de psychometrische evaluatie van de Nederlandse versie van de
Subjectieve Opiaat Onthouding Schaal (SOOS) die gebaseerd is op de versie van
Handelsman et al. (1987). Drie items (angst, trillen, craving) zijn uit de SOOS
verwijderd,
omdat
ze
inhoudelijk
niet
direct
overeenkwamen met
onthoudingssymptomen. Na verwijdering van deze items waren er vier duidelijke
factoren te onderscheiden, 'temperature dysregulation', 'tractus locomotorius', 'tractus
gastro-intestinalis' en 'facial disinhibition'. Op basis van de hoge interne consistentie,
de test-hertest betrouwbaarheid en de goede validiteit tijdens de verschillende
onthoudingsperiodes werd geconcludeerd dat de 13-item SOOS een betrouwbaar en
valide instrument is om opiaat onthoudingssymptomen te meten tijdens snelle
detoxificatie.
In hoofdstuk 3 wordt beschreven dat er geen duidelijke subgroepen onderscheiden
kunnen worden in ernst van onthouding. Van de vier variabelen die de ernst van
onthoudingssymptomen voorspellen, is alleen de ernst van onthoudingssymptomen
tijdens baseline statistisch en klinisch relevant. Er zijn dus geen sociodemografische
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variabelen gevonden die de ernst van onthoudingssymptomen voorspellen. Wel is er
een relatie gevonden tussen onthoudingssymptomen voor detoxificatie en angst. Dit
kan erop wijzen dat patiënten niet alleen onthoudingssymptomen rapporteren, maar
ook angst voor wat komen gaat (anticipatieangst) en een algehele toename van stress.
Door deze angst kan een verwijding van het vasculaire systeem optreden wat kan
resulteren in een toename van het metabolisme van medicatie. Er dient rekening mee
gehouden te worden dat dit er toe kan leiden dat medicatie minder effectief wordt voor
de behandeling van onthoudingssymptomen. Aanbevolen wordt dat er meer aandacht
besteed moet worden aan de identificatie en behandeling van onthoudingssymptomen
en angstsymptomen tijdens baseline om de behandeling tijdens snelle detoxificatie te
verbeteren.
In hoofdstuk 4 wordt onderzocht of er predictieve variabelen zijn die abstinentie één
maand na snelle detoxificatie kunnen voorspellen. De klinische en statistische
relevantie van de predictieve variabelen die gevonden werden (ernstscore
justitie/politie, fysische functioneren, algemene gezondheid en slaapproblemen), waren
echter laag. Selectie voor snelle detoxificatie op basis van abstinentiekans is niet
mogelijk door middel van patiëntkenmerken en gezondheidstoestand. Tijdens ontslag
blijkt dat het ook niet te voorspellen is wie een maand later nog abstinent is en wie niet.
Er is dus geen subgroep aan te wijzen die meer of minder nazorg nodig heeft om
terugval te voorkomen. Omdat snelle detoxificatie in deze doelgroep effectief is
gebleken, wordt geadviseerd om gemotiveerde patiënten met lage nietdruggerelateerde ernstscores in aanmerking te laten komen voor deze behandeling.
In hoofdstuk 5 wordt een longitudinale studie gepresenteerd waarin het effect van
naltrexon op craving werd onderzocht. Patiënten die waren teruggevallen in
opiaatgebruik ervaarden veel meer craving dan patiënten die nog abstinent waren. Dit
kwam overeen met resultaten uit andere studies. Er was echter nog nooit onderzocht of
er een verschil bestond tussen abstinente patiënten die wel of geen naltrexon
gebruikten. Gevonden werd dat abstinente patiënten weinig craving ervaarden met of
zonder naltrexon gebruik. Dit komt niet overeen met de gangbare opvatting, maar kan
wel de lage acceptatie van naltrexon verklaren. Vanwege het naturalistische design
kunnen er geen ferme conclusies getrokken worden, maar de resultaten vormen wel
aanleiding voor verder onderzoek hiernaar.
Hoofdstuk 6 beschrijft de generaliseerbaarheid van de resultaten van snelle
detoxificatie van een gecontroleerde klinische studie (De Jong et al. 2005) naar de
reguliere verslavingszorg (implementatie studie). Tegen de verwachting in waren de
abstinentiecijfers één maand na detoxificatie (61.8%) in overeenstemming met die van
de gecontroleerde klinische studie (59.0%) en dus generaliseerbaar. Wel was opvallend
dat veel minder patiënten opgenomen werden voor een snelle detoxificatie dan tijdens
de gecontroleerde klinische studie. Dit is waarschijnlijk te verklaren doordat patiënten
het reguliere intakeproces moesten doorlopen met lange wachttijden en minder goed
geïnformeerde intakers. Dit in tegenstelling tot de gecontroleerde klinische studie,
waarin gebruik werd gemaakt van goed geïnformeerde onderzoeksmedewerkers en een
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versnelde intakeprocedure. Opgemerkt moet worden dat van veel patiënten van de
implementatiestudie geen gegevens beschikbaar zijn tijdens follow-up. Omdat deze
lage respons direct te wijten is aan het design van de studie, denken we dat dit onze
resultaten niet negatief beïnvloed heeft. Snelle detoxificatie is dus een effectieve en
uitvoerbare behandeling voor de behandeling van opiaatafhankelijkheid in een
reguliere verslavingszorginstelling.
Het laatste gedeelte van dit proefschrift (hoofdstuk 7) bevat de algemene samenvatting
en discussie van deze studie. Hierin worden de belangrijkste onderzoeksresultaten over
snelle detoxificatie besproken. Daarnaast worden methodologische kwesties besproken
die van belang zijn bij het interpreteren en generaliseren van de resultaten. De
bevindingen laten zien dat snelle detoxificatie een effectieve behandelmethode is
(86,8% maakt de behandeling af; 61,8% is abstinent na 1 maand) en goed uitvoerbaar
is in de reguliere verslavingszorg. De intakeprocedure en het behandelaanbod moeten
worden geoptimaliseerd om snelle detoxificatie voor meer patiënten toegankelijk te
maken.
Omdat er op basis van sociodemografische gegevens en toestandsbeelden geen
selectiecriteria vastgesteld kunnen worden, zou elke patiënt met een stabiele levensstijl
(lage niet druggerelateerde ernstscores op de ASI) en met motivatie voor een abstinent
leven, in aanmerking moeten komen voor snelle detoxificatie. Een goede methadon- of
buprenorfineonderhoudsbehandeling met aandacht voor interventies op het
psychosociale vlak zouden een goede basis kunnen vormen om stabiliteit en motivatie
te versterken.
Gebleken is dat patiënten met hogere onthoudingssymptomen en meer angst tijdens
baseline, ook meer onthoudingssymptomen ervaren tijdens detoxificatie. Daarom
wordt aanbevolen dat er bij opname en tijdens snelle detoxificatie een goede monitor
plaatsvindt van onthoudingssymptomen en angst. Hiervoor is de SOOS een valide en
betrouwbaar instrument gebleken. Op basis van de ernst van klachten kan preventief
behandeld worden om het detoxificatieproces te vergemakkelijken. Er moet blijvend
aandacht geschonken worden aan de voltooiingpercentages en de continuïteit van zorg
tussen detoxificatie en nabehandeling om de positieve resultaten te kunnen handhaven.
Naltrexon wordt na detoxificatie gebruikt ter voorkoming van terugval in
opiaatgebruik, maar de inname van naltrexon is problematisch. Gebleken is dat zo lang
de patiënt abstinent is van opiaten de craving ernaar minimaal is. Dit kon in onze
studie niet aan het gebruik van naltrexon gerelateerd worden.
Meer onderzoek is nodig naar de invloed van endofenotypische factoren, angst en
andere stressgerelateerde factoren op het verloop van onthoudingssymptomen tijdens
snelle detoxificatie. Daarnaast is het onbekend of en hoe motivatie van patiënten het
best gemeten kan worden en hoe dit het resultaat van snelle detoxificatie kan verhogen.
Daarnaast kan onderzocht worden hoe snelle detoxificatiebehandeling verder medisch
verbeterd kan worden, bijvoorbeeld door het gebruik van buprenorfine voor de
detoxificatie.
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