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Ohh yeah 
Inn France a skinny man died 

off  a big disease with a littl e name 
byy chance 

hiss girlfriend 
camee across a needle 

andd soon she did the same... 
Prince,Prince, Sign O' The Times 
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Introductio n n 





Introduction n 

Overr the last years, injecting of psychoactive drugs has been reported from most countries 
inn the world. A large majority of these countries report HIV transmission through such drug 
usee and for the remaining countries it is most likely just a question of time before the virus 
findss its way into the drug-injecting population.1 The HIV epidemic has dramatically 
increasedd the adverse health consequences of injecting drug use, including the already high 
mortalityy rates. Interventions that can reduce injecting (risk) behaviour are therefore critical 
componentss of a HIV/AID S preventive policy. 

Forr heroin addiction, methadone maintenance treatment is seen as one of the major 
interventions,, since it can decrease the risk of HIV transmission by reducing (injecting) drug 
use.22 Most studies that support this hypothesis, however, are based on methadone programs 
withh waiting lists, strict entry criteria and sanctions against continuation of illici t drug use 
duringg treatment. Because of these strict rules, drug users have to be very motivated to 
participatee and these programs reach therefore only a limited proportion of the drug user 
population.. In contrast, the harm reduction-based methadone programs in Amsterdam aim at 
contactingg all drug users in the city. This system has low-threshold programs in order to reach 
ass many drug users as possible, medium-threshold programs for drug users who have 
controlledd their drug use, and high-threshold programs for drug users who are willing to 
detoxify.. In the low- and medium-threshold programs the use of drugs during treatment is 
tolerated.. Clients can 'promote' from the low-threshold programs to the stricter programs.3,4 

Thee impact of these programs on the prevention of HIV and mortality could be high since a 
relativelyy large group of drug users is involved. The purpose of this thesis is therefore to 
evaluatee harm reduction-based methadone treatment as a preventive intervention for HIV 
infectionn and mortality. In addition to changing HIV risk behaviour, methadone treatment has 
alsoo been associated with improvements in social, economic and legal status, both to the 
individuall  and society.5"7 Evaluation of the harm reduction-based methadone programs with 
regardd to these outcomes and with regard to total abstinence is important, but beyond the 
scopee of this research. 

Thiss thesis starts with some background information on drug use and health problems 
relatedd to drug use, followed by an overview of HIV preventive interventions for drug users. 
Thenn follows a discussion on methadone treatment in general and as a preventive 
intervention.. After a description of the Amsterdam harm reduction-based methadone 
programs,, the objective and general methods of the present study are described. 

Drugg use 

Inn this thesis, drug use is defined as the use of 'hard' drugs (heroin, cocaine and 
amphetamines),, either injecting or non-injecting. 

Untill  the 19th century, opium and coca have been used in their natural form, without many 
legall  restrictions.8 In the Western world, opium, and later morphine and heroin were 
increasinglyy used in the 18th and 19th century as a painkiller, calming agent and cough 
suppressantt (heroin). Cocaine was introduced in the second half of the 19th century, and was 
usedd as a stimulant, as cure for opiate or alcohol addiction and local anaesthetic. As the use of 
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Chapterr 1 

thesee substances became more popular, the frequency of addiction and abuse increased. 
Aroundd 1900, a growing fear of addiction and of the casual social use of addiction-forming 
substancess developed in the public.9'10 Consequently, the use of opiates and cocaine was 
graduallyy declared illegal in the first quarter of the 20th century. 

Problematicc injecting drug use was first seen in industrialised countries. A major epidemic 
off  drug use, mainly heroin, started in the early 1960s in the United States of America (US) 
andd a few years later in Europe In recent years, injecting drug use has spread rapidly 
throughoutt all global regions, especially in developing or transitional countries like south-east 
Asia,, eastern Europe, parts of Latin America and West-Africa.11 In 2000, injecting drug use 
hass been reported from 144 countries world-wide (Andrew Ball, personal communication). 

Inn the Netherlands, the first city to see heroin use was Amsterdam. It was introduced by 
Americann Vietnam deserters in 1972 and at that time mainly used by opium addicts. In 1974, 
theree emerged a second wave of heroin users amongst young men who had recently emigrated 
too the Netherlands from Surinam. They had a strong dislike of injection and preferred to 
smokee the heroin from heated aluminium foil ('chasing the dragon'). A third wave occurred 
inn 1976-1977. These were, for the most part, socially disadvantaged young people from the 
nativee population of Amsterdam. Half of this group used their drugs by injection, the other 
halff  adopted the Surinam practice. An additional problem was the large number of illegally 
residentt foreign drug users (mainly Germans), who took heroin intravenously.12 

Comparedd to other countries, the drug use epidemic in the Netherlands is relatively limited 
inn and stable in size. Estimates of the total number of opiate dependent drug users in the 
countryy range between 25000-28000 (in 1999, total population 15.7 million). The highest 
numberss of drug users are found in the four largest cities: Amsterdam, Rotterdam, Utrecht and 
Thee Hague. About 14% of all drug users are thought to be active injecting drug users (IDU).13 

Mostt opiate dependent drug users also use cocaine, cannabis, alcohol and psycho-
pharmaceuticals.14"155 Crack use has been reported, but a crack epidemic like in the US, has not 
beenn seen in the Netherlands. 

Forr Amsterdam, a capture-recapture estimate based on police, hospital and low-threshold 
methadonee treatment records indicates a population of 4130 problematic opiate-dependent 
drugg users (in 1997, total inhabitants about 725000); 40% of them participated in methadone 
treatment.166 This percentage was based on a three-month period, the percentage of opiate-
dependentt drug users who have ever been in contact with the methadone programs is assumed 
too be higher. Thirty-eight percent of the Amsterdam drug users is Dutch, 36% comes from 
foreignn countries (mainly German and Italy) and 26% are from an ethnic-Dutch minority 
(mainlyy Surinamese and Antillean).1 

Drugg policie s 

Politically,, there are various ways to approach problem drug use. Three major orientations 
aree criminalisation, medicalisation and harm reduction. In practice, the first approach means 
prohibitionn of possession and distribution of drugs and needles. Drug use is seen as a crime 
andd the major focus is use reduction, by prevention of first use or cure of illici t drug use. 
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Medicalisationn defines the use of psychoactive drugs as a chronic and relapsing psychiatric or 
metabolicc disease. Treatment includes methadone maintenance, methadone detoxification and 
psychiatricc treatment. 

Inn the harm reduction approach 'one should try to minimise the harm that drug users do to 
themselves,, other persons and society at large'.18"20 This pragmatic, public health oriented 
conceptt is now adopted in a number of countries (including developing countries, though on a 
smalll  scale1) and is seen as an effective approach in controlling HIV infection among 
injectingg drug users.21 The harm reduction approach includes low-threshold methadone 
maintenancee programs, needle exchange facilities and bleach distribution. The focus is on the 
healthh and non-health problems caused by drug use rather than the problem of drug 
dependencee itself. The United Kingdom, The Netherlands and Australia have played a leading 
rolee in developing and implementing harm reduction initiatives. 

Specificc for The Netherlands is the distinction between soft drugs (cannabis) and hard 
drugs.. Production, dealing and possession is illegal for both soft and hard drugs, but 
punishmentt for crimes concerning hard drugs is more severe than for soft drugs. In terms of 
legall  actions, import and export of hard drugs have the highest priority, possession of both 
typess of drugs for personal use the lowest. The idea behind this segregation of drug markets is 
too prevent soft drugs users (who are often young) to buy cannabis at places where also hard 
drugss are sold or where they are more likely to get involved in criminal activities related to 
hardd drugs. 

Morbidit yy  and mortalit y relate d to drug use 

Drugss can be administered in different ways: orally, by injecting, sniffing, inhaling ('free 
basing'' or 'Chinezen' [in Dutch]) or smoking. In general, injecting is the most economical 
wayy to use, and for most types of drugs it gives a more intensive psychoactive effect. 
Injectingg drug use is associated with more severe dependence than non-injecting drug use. 
Fromm a public health perspective it is the most dangerous way of using because of the 
probabilityy of transmission of blood-borne diseases and the increased risk of overdose. 

Evenn before the onset of AIDS, age-specific mortality and morbidity rates among injection 
drugg users were already higher than in the general population. This is because of the use of 
thee drug itself (accidental overdose), violence or accidents related to drug use, the medical 
complicationss of unfavourable living conditions (e.g. pneumonia, tuberculosis) and of 
unhygienicc injecting (e.g. endocarditis, sepsis, abscesses and viral hepatitis). " Ghodse et 
al288 found that the mortality rate for drug users in the years 1967-1976 was 13 times higher 
thann that observed in the general population. The same rate was found in a meta-analysis on 
drugg use related mortality in which studies where AIDS was a major contributor to mortality 
weree excluded.29 

HIVV infection 
Sincee the early eighties, drug users have been at high risk for HIV-infection. The main route 
off  transmission of HIV is by using each other's needles and syringes, generally termed 
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'needlee sharing' or 'borrowing'. In this thesis the term 'borrowing' will be used because 
'sharing'' could also mean lending used needles to someone else. Also indirect borrowing of 
injectionn paraphernalia (e.g. cookers, cotton, water) has been acknowledged as a potential risk 
factorr for HIV infection.30'31 Transmission of HIV via injecting could even go beyond the use 
off  infected injecting equipment: in the Russian Federation and Ukraine there are reports of 
home-madee drug solutions with human blood as a clarifying agent, with the potential danger 
off  contamination of the drug itself.32 Injecting drug use is the most important mode of HIV 
transmissionn in North Africa, Middle East, East and Central Asia, the Pacific and Eastern 
Europee and the second most important in Latin America, Western Europe, North America, 
Australiaa and New Zealand. 

Sexuallyy active drug users are also at risk for sexual transmission of HIV, especially 
femalee drug users since the likelihood of sexual transmission of HIV appears to be higher for 
malee to female transmission than vice versa. " 6 Unsafe sexual behaviour is often related to 
drugg use: unprotected sexual intercourse has been found to be higher among IDU who engage 
inn needle risk practices37 and among (crack) cocaine users, particularly among those who also 
inject.. x IDU who engage in commercial sexual activities may play an important role in 
sexuall  transmission to non-drug using populations. Compared to unsafe injecting, the risk of 
becomingg HIV infected via unsafe sex seems of less importance. The risk may be 
considerablee however, as results from the Amsterdam cohort among drug users indicate. 
Forty-eightt drug users who became HIV positive during follow up were interviewed about 
riskk behaviour during the possible HIV-infection period. Eleven of them (23%) reported 
sexuall  contact as the most likely HIV transmission route and 6 (13%) reported either injecting 
orr sexual risk behaviour.39 Moreover, if the HIV epidemic among IDU matures, most high 
riskk IDU will have become infected through injecting risk behaviour. As a consequence, it is 
likelyy that transmission of HIV among IDU sexual exposure will become more important. 

World-wide,, IDU account for 5-10% of cumulative adult HIV-infections (by 1996),11*40 but 
theree are large regional differences. For example, the estimated proportion of IDU-related 
HIV-infectionss is 16% in the USA,41 53% in Eastern Europe42 and 70-80% in parts of Asia.43 

Inn the Netherlands, the total number of people living with HIV/AID S is estimated at 13000 
(Decemberr 1999).44 The proportion of IDU among AIDS cases is unknown, but the relative 
contributionn of IDU to the newly diagnosed AIDS cases was 11% in December I998.45 HIV 
prevalencee among IDU is stable, but varies across the country: 1% in Groningen and 26% in 
Amsterdam,466 which is the centre of the HIV epidemic in The Netherlands. Data on HIV-
incidencee stem primarily from the Amsterdam cohort among drug users. Analyses show that 
thee annual HIV incidence was 10% in 1986, declined to around 3-4% in 1992 and remained 
fairlyy stable after 1992.47 Unpublished results indicate a further decline to 1-2% in recent 
years. . 

HIVV preventiv e intervention s among drug users 

Strategiess for HIV risk reduction among drug users aim at educating, creating awareness 
andd facilitating safer behaviour. Education and creating awareness are covered by 
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psychosociall  interventions and information campaigns, which attempt to change attitudes and 
beliefss that support high-risk practices. Examples of this type of interventions are individual 
counselling,, HIV testing and counselling, group- and peer interventions and street outreach. 
Gibsonn et al48 studied their effectiveness, by reviewing 15 studies that examined injection-
relatedd and sexual risk behaviours in relation to different types of psychosocial interventions. 
Eightt studies provided evidence of the effectiveness of an experimental intervention, 
comparedd with a control or comparison group, but in 9 studies there was evidence of marked 
behaviourall  changes in both the experimental and comparison group. The authors conclude 
thatt participation in evaluation research may itself be a valuable intervention. Promising 
resultss have now arisen from interventions targeting personal and social networks of IDU as 
wass found that these interventions were related to reduced needle sharing and decreased HIV 
incidence.. "51 

Needlee exchange programs (NEP) are one of the hallmarks of public health innovation for 
AIDSS prevention among IDU.2 In NEP, used needles are exchanged for sterile ones, either in 
personn or via a dispensing machine. Apart from providing clean needles, NEP offer 
counselling,, referrals to medical care and drug treatment. The first NEP was introduced in 
Amsterdamm in 1984 (originally in order to prevent Hepatitis B) and today there are NEP all 
overr Europe, in the Americas, Australia, Asia and Russia. A large body of research indicates 
thatt NEP could contribute to slowing the spread of HIV.2'52 The outbreak of HIV in 
Vancouverr however, which occurred in the presence of high-volume NEP illustrates that an 
HIVV epidemic may be delayed, but not entirely prevented.52 

Inn countries where carrying needles/syringes is prohibited (e.g. many states in the USA), 
distributionn of bleach has been a popular intervention. In order to inactivate HIV, the syringe 
hass to be exposed to undiluted bleach for 30 seconds and rinsed thoroughly with water to 
removee the bleach afterwards. In practice, this procedure appears difficult for many 
IDU.54,555 Although disinfecting syringes with bleach is effective in the laboratory, 
epidemiologicall  studies could not demonstrate that disinfecting syringes with bleach is 
associatedd with a lower risk of HIV.56'57 A weak effect, however, can not be ruled out and 
sincee bleach is widely available and cheap, distribution of bleach seems better than no 
interventionn at all. In a recent study by Clatts et al58 the heating of drug solutions was found to 
inactivatee HIV, which may be an additional prevention message in situations where drugs are 
preparedd by heating (e.g. heroin). 

Drugg treatment, in particular methadone maintenance treatment, can also be seen as an 
HIV-preventivee intervention that facilitates safe behaviour since heroin-dependent drug users 
inn methadone treatment may cease or regulate their (injecting) use and stabilise their lifestyle. 
Becausee this is the topic of this thesis, methadone treatment will be discussed in detail in the 
nextt section. Other substitution programs for opiate-dependent drug users include treatment 
withh buprenorphine (e.g. France and India) and levo-alpha-acetylmethadol (LAAM , USA). 
Thee Netherlands and Switzerland have recently started randomised-controlled trials with 
medicallyy prescribed heroin. Theoretically, detoxification programs could be very effective in 
controllingg HIV, but relapse to (injecting) drug use is high in these programs.59'60 
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Specificc HIV prevention measures aiming at reduction of sexual risk behaviour among 
drugg users include individual counselling, educational programs on safe sex and free 
provisionn of condoms at drug treatment programs and NEP. Since the presence of other 
sexuallyy transmitted diseases (STD) facilitates the sexual transmission of HIV,61'62 STD-
controll  is an important part of AIDS prevention. 

Althoughh a causal relationship can not be proved, it is likely that a combination of (the 
abovee mentioned) prevention strategies can influence risk behaviour and lower the spread of 
HIVV infection among drug users.63'64 

Muchh effort has been put in developing and implementing preventive interventions for 
drugg users. We have to keep in mind however, that improving broad social aspects like 
poverty,, unemployment and housing are also very important in changing risk behaviour and 
maintainingg safe behaviour in this often-stigmatised group. 

Methadon ee treatmen t as an HIV-preventiv e interventio n 

Characteristicss of methadone maintenance treatment 
Methadonee is a synthetic opiate, developed in Germany as a painkiller at the end of World 

Warr II. After World War II, the research was continued in the US. Methadone was found to 
havee effects similar to those of morphine and therefore used in detoxification treatment to 
preventt withdrawal symptoms caused by quitting heroin use. In these so-called reduction 
programs,, the methadone dosage is reduced to zero in a periodd ranging from several weeks to 
severall  months, depending on the program. 

Duee to its unique pharmacological properties methadone was also suitable as maintenance 
medication,, i.e., provision of stable dosages of methadone for longer periods of time. A single 
dosagee of methadone has a half-life of 24 to 36 hours and creates no euphoria, sedation or 
analgesia.. Besides the prevention of withdrawal symptoms, adequate dosages of methadone 
relievee the persistent narcotic craving or hunger that is believed to be the major reason for 
relapsee to drug use. In addition, methadone blocks the effects of short-acting opiates like 
heroinn (narcotic cross-tolerance). Because tolerance to methadone remains steady, clients can 
bee maintained indefinitely.6566 A major drawback of methadone is that it is highly addictive 
andd more difficult to abstain from than heroin. 

Muchh has been said about the importance of adequate dosages of methadone.65' Oral 
dosagess of 20-40 mg/day prevent withdrawal symptoms, but the optimal daily dosage of 
methadonee to relieve craving and to produce cross-tolerance is the quantity that will hold the 
bloodd level in the 150-600 ng/mL range. As a general rule, 60 to 100 mg of oral methadone a 
dayy is adequate.66'67 In the original protocol, developed by Dole and Nyswander, a daily 
dosagee of 80-120 mg/day was recommended.68 Many practitioners however, prescribe lower 
dosagess because they believe lower dosages are less toxic and easier to withdraw from. Also 
manyy clients refuse adequate dosages, because they want to maintain their (moderate) heroin 
usee to feel the 'flash' or because they believe that methadone 'rots the bones' and decreases the 
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Inn addition to the prescription of methadone, most methadone maintenance programs offer 
supportt services such as medical/psychiatric care, counselling and social work services. NEP 
aree often linked to the methadone programs. 

Preventingg HIV-infection with methadone maintenance treatment 
Thee rationale behind methadone maintenance treatment as an HIV-preventive intervention 

iss the provision of a substitute for heroin in a form that does not require injection. Besides 
reducingg (injecting) drug use because of less craving and cross-tolerance to opiates, the once-
dailyy dosing regime of methadone and the ancillary services may be effective by stabilisation 
andd regulation of drug users' lives. Prevention of withdrawal symptoms may lower the 
likelihoodd of borrowing. To be effective as an HIY-preventive intervention, methadone 
maintenancee treatment should result in a reduction of injecting drug use and borrowing and 
thereforee a lower HIV-incidence among opiate-dependent drug users. 

Thee literature on the effectiveness of methadone maintenance treatment is discussed in 
detaill  in Chapter  8, in the context of the studies presented in this thesis. 

Thee Amsterda m harm reduction-base d methadon e program s 

History y 
Inn 1968, methadone reduction schemes were introduced on a small scale in Amsterdam for 

opiate-dependentt addicts. After a few years, the reduction schemes were gradually replaced 
byy maintenance programs.71 There was no uniformity in the criteria of selection of clients, the 
maintenancee methadone dosage level, mandatory urine monitoring or the provision of 
supportivee therapy. 

Thee harm reduction approach, although not indicated as such, was initiated around 1979, in 
additionn to the existing facilities for methadone treatment, drug-free treatment and re-
socialisationn projects. Despite the range of treatment programs, it soon became clear that 
manyy drug users were not reached by the existing programs. Therefore, much emphasis was 
putt in contacting addicts. A program was started to visit drug users in general hospitals and 
thee 'methadone by bus' project (a mobile methadone clinic initially targeted at drug users of 
Surinamesee origin) was initiated.73 In co-operation with the STD clinic, an evening 
consultationn project for drug-using prostitutes was started at which methadone and medical 
caree was provided. These new projects were defined as iow-threshold' as their first goal was 
too contact as many drug users as possible, in order to collect medical and social information 
andd to give medical care if necessary . In addition to the low-threshold methadone programs 
forr Surinamese and addicted prostitutes, more and more general practitioners started to 
prescribee methadone to drug users. Around 1980, 80% of the methadone in Amsterdam was 
prescribedd by general practitioners, and the number of foreign addicts, especially from 
Germann origin, rose. A lively black market in methadone developed. To stop this undesired 
developmentt and to prevent multiple dispensing, the Central Methadone Register (CMR) was 
startedd in 1981. From that moment on, all physicians in Amsterdam who prescribe methadone 
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ass substitution treatment are obliged to participate in the CMR, in which all methadone 
prescriptionss in Amsterdam are registered. 

Alsoo in 1981, the low threshold methadone program, financed by the municipality, was 
madee accessible to all drug users residing in Amsterdam. Two mobile buses and four 
methadonee outposts became operational. Non-residents were prescribed methadone (at a 
speciall  outpatient clinic for prostitutes and foreigners) only when it enabled the user to return 
too the city or country of origin. The idea was to contact drug users through the buses. For bus 
clients,, illici t use was permitted; the aim was to regulate their addiction and to give them 
medicall  care. Because these drug users were in contact with the care system, it was expected 
thatt those who wanted to quit their habit could relatively easily be directed to medium- or 
high-thresholdd programs. In the medium-threshold program (the methadone outposts), illici t 
usee was not permitted and checked in bi-weekly urine samples. High-threshold programs 
consistedd of drug-free treatment. 'Regulated' drug users who did not want to detoxify were 
referredd to their general practitioner for methadone prescriptions. 

Afterr a few years, it appeared that the 'promotion model' worked only for drug users who 
weree genuinely motivated to quit drug use, and a considerable number of drug users showed 
noo motivation whatsoever.73 Illici t use by drug users attending the methadone outposts was 
oftenn condoned, when these drug users were showing their good intentions or by improving 
theirr social situation. Thus, the division between low- versus medium-threshold gradually 
changed.. Therefore, for the rest of this thesis, when using the term 'low-threshold' methadone 
program,, both the methadone buses and methadone outposts are meant. A methadone 
programm in which methadone is prescribed by a general practitioner is referred to as 'medium-
threshold',, because regulation of drug use is a prerequisite; this implicates that use of illici t 
drugss while taking methadone is tolerated. Methadone prescribed in an addiction clinic is 
calledd a 'high-threshold' program. In these programs illici t drug use is not accepted. 

Thee Amsterdam methadone programs today 
Thee Amsterdam methadone programs consist of low-, medium- and high threshold 

programs.. Participation is free of charge, there are no waiting lists and the system of 
methadonee provision is organised in a way that clients can circulate between the different 
levelss of methadone prescription, according to their regulation status. Outside the methadone 
programss methadone is prescribed to drug users under arrest in police stations, to prevent 
withdrawall  symptoms and during hospitalisation. Each year, about 3,000 heroin-dependent 
drugg users receive methadone in a methadone program: 59% of the clients are in the low-
thresholdd programs, 32% in the medium-threshold programs and 9% in the high-threshold 
programs.177 Additional services offered to the clients are NEP, extensive social-medical and 
psychiatricc care and HIV testing and counselling. 

Becausee of the different types of methadone programs and because illici t drug use during 
treatmentt is tolerated in the maintenance programs, the client population is probably very 
heterogeneouss in terms of motivation to change behaviour and readiness for abstinence 
treatment. . 
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Dosingg policy 
Forr new clients, methadone maintenance treatment is started with a dosage of 30 mg/day in 

directlyy observed therapy (DOT), after a positive diagnosis on opiate addiction and tolerance 
too opiates. Then the dosage is increased every week with 10 mg until the client is comfortable. 
Thee dosage is considered optimal when the client loses interest in heroin and shifts to other 
activitiess than scoring drugs. The average optimum dosage is considered to be around 100 
mg/day,, but although taking adequate dosages of methadone is encouraged, only a minority of 
thee clients accept this, mainly because they do not want to stop their entire heroin use entirely. 
Afterr an interruption of methadone treatment, for example because of imprisonment, the 
startingg dosage is low at re-entering the program and again steadily increased during 
treatment. . 

Att the start of the Amsterdam methadone maintenance programs the mean methadone 
dosagee was low, 30 mg/day. After 1990, dosing policy shifted towards prescription of higher 
dosages,, largely in response to the AIDS epidemic. In 1998, the mean dosage was 50 mg/day. 
Fiftyy percent of the clients received a methadone dosage less than 45 mg/day, 25% more than 
600 mg/day and 12.5% more than 80 mg/day.74 

Thee presen t stud y 
Objectives s 

Thee objective of the present study was to evaluate harm reduction-based methadone 
treatmentt as an intervention to prevent HIV infection and mortality. Although many previous 
studiess already addressed these questions, our studies provide important new information. 
First,, harm reduction-based methadone treatment reaches a large group of drug users, in 
contrastt to reduction programs or maintenance programs with strict entry criteria and 
sanctionss on illici t drug use during treatment. The effect on the spread of HIV (and other 
blood-bornee pathogens) and mortality could therefore be high, but harm reduction-based 
methadonee treatment has not been studied in detail. Second, we were able to use a unique data 
set:: the Amsterdam AIDS cohort study among drug users, with follow up since 1985 and 
detailedd information on HIV-status, drug use and sexual behaviour, linked with registered 
methadonee data from the CMR. 

Generall method 
Alll  studies presented in this thesis are observational studies and performed as part of the 

Amsterdamm cohort study among drug users. 

Thee Amsterdam cohort among drug users 
Thee Amsterdam study among drug users is an open cohort study, started in December 

1985.. Recruitment and follow up are ongoing. General aims of this cohort study are (1) to 
studyy the prevalence and incidence of HIV infection and AIDS in relation to drug use and 
sexuall  behaviour, (2) to evaluate the impact of HIV prevention measures and other 
interventions,, (3) to study determinants of HIV risk behaviour, and (4) to study the (natural) 
historyy of HIV infection.75 
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Cohortt participants are recruited via the methadone programs, through a special STD clinic 
forr drug using prostitutes (until 1997) and to a lesser extent by word of mouth. Participants 
aree asked to return every four months; at every follow-up visit 25 guilders are paid (about 
ell  1). At all visits, a blood sample is drawn for HIV serology and determining immunological 
measuress (on a routine base since 1989). A standardised questionnaire on drug use and sexual 
behaviourr is administered by specially trained nurses. For a physical examination and a 
questionnairee on medical history the participants are seen by a physician (from 1999 only 
HIVV positive participants). At intake, all questions refer to the behaviour in 6 months 
precedingg intake and to histories of behaviour (e.g. year starting injecting). At follow-up 
visits,, the questions refer to the period between the present and preceding visit. 

Iff  participants do not appear for a follow-up visit within 5 months after their previous visit, 
theyy are reminded by a letter. In case of no response, a repeat letter will follow. If there is still 
noo response, the register of population in their town of residency (usually Amsterdam) is 
approachedd for information on possible change of address and on vital status. Participants 
whoo refuse to return for follow-up visits or cannot return (e.g., because of leaving the 
Amsterdamm area) are not contacted again; however, if they remain in the country, their vital 
statuss is determined at intervals through inquiry at the register of population in their town of 
residency.. Causes of death are ascertained through locating and examining hospital records or 
onn the basis of information from the coroner's office. Autopsy is infrequently performed. 

Thee time frame for the studies in this thesis was between 1985 and 1996. At the end of 
1996,, 1218 cohort participants had visited the cohort at least once, 193 of them had died and 
4444 were lost to follow up (i.e., no visit in 1996). The total number of available visits was 
11231.. The mean number of years in follow up was 5.1 years (SD 3.2, range 0.2-11.0), the 
mediann interval between visits 4.2 months (inter quartile range 3.8-4.9). 

Thee methadone data 
Too assure valid and detailed assessment of methadone treatment, data of the CMR were 

linkedd to data of the cohort. The linkage procedure is described in detail in Chapter  2. In 
short,, the CMR covers all methadone prescriptions in Amsterdam and registers general 
characteristicss of the client (sex, date of birth) and the dosage, type (liquid, tablet, injectable) 
andd location (e.g. local outpost or GP) of every prescription. The CMR is considered reliable 
sincee 1984, when the local association of GP and pharmacists joined the register.76 For the 
linkagee with the cohort data, additional informed consent of the cohort participants was 
needed,, and from April 1994 we started to ask participants to sign an informed consent. 
Nearlyy all cohort participants (98%) agreed in using their methadone data. Participants who 
weree lost-to-follow-up or who had died before April 1994 were not included in the study 
population.. In April 1997 we asked permission at the Medical Ethical Committee of the 
Municipall  Health Service and Research Committee of the CMR to use the CMR data of the 
missingg participants. Both committees agreed. Only the data of participants who refused 
furtherr participation in the cohort were not linked. Ninety-nine percent of the cohort 
participantss appeared to be registered in the CMR. The few cohort participants who were not 
registeredd in the CMR were not included in the analyses, predominantly because we were not 
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100%% sure whether they had never received methadone in Amsterdam (false names, change of 
namee because of marriage). 

Thee methadone prescriptions were collected starting 6 months preceding intake in the 
cohort.. For the study presented in Chapter 2, methadone data collection ended in December 
1994,, for all other studies in December 1996. Of the total 1218 cohort participants included in 
thee cohort by December 1996, there are CMR-data of 1058. The analyses were started before 
thee methadone data collection was completed, therefore the number of subjects is not the 
samee in all studies. 

Sincee nearly all cohort participants had a history of methadone treatment, generalisation of 
ourr results is limited to drug users in methadone maintenance treatment. For the same reason, 
riskk behaviour and HIV-seroconversion rates could not be compared between those never in 
methadonee treatment and those ever or currently in treatment. Therefore, the following 
researchh question is investigated: Given a history of harm reduction-based methadone 
treatment,treatment, which (combination of) treatment modalities are related to a lower risk of HIV-
infectioninfection and mortality? 

Thee following treatment modalities were analysed: dosage, type of program, frequency of 
programm attendance and individual changes in these variables. Methadone clients can 
influencee their dosage level and the groups that are compared are therefore likely to be self-
selected.. Individual changes in the methadone treatment variables were analysed to reduce 
thiss potential self-selection bias and because we were interested in the effect of a change in 
thee individual treatment scheme. 

Thee specific studies 
Too evaluate the effect of methadone treatment on HTV infection, both HIV risk behaviour 

andd HlV-incidence were used as outcomes. Death was chosen as an outcome because 
mortalityy rates are very high among drug users and often HIV-related. Five research questions 
addressingg evaluation of the methadone programs were formulated; each will be addressed in 
aa separate chapter and shortly described in the next paragraphs. 

Wee started to evaluate the Amsterdam methadone dispensing system by identifying 
determinantss of methadone dosage and participation in the different types of methadone 
programs.. This also results in identification of potential confounders for the following studies. 
Thiss study is presented in Chapter  2. 

Chapterr  3 studies several types of HIV risk behaviour, in particular the reduction in these 
behaviourss in the past decade. The study examined whether this decline was due to the 
increasee in mean methadone dosage after 1991, which was a policy decision in response to the 
AIDSS epidemic. HIV risk behaviour was operationalised as current injecting, borrowing of 
usedd needles/syringes and inconsistent condom use among female drug-using prostitutes. The 
lastt outcome was chosen because the provision of high dosages for prostitutes could improve 
safee sexual behaviour: an urgent need for drugs could result in unsafe sex. 

Injectingg is the key-factor in preventing HIV among drug users; cessation of injecting is 
thereforee a major public health goal. In the study presented in Chapter  4, the effectiveness of 
thee methadone programs in ceasing injecting drug use is evaluated. To assess the impact of 
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cessationn of injecting on HIV infection, we compared HIV seroconversion rates for those who 

ceasedd injecting and those who continued injecting. 

AA lower HIV-incidence reflects most directly the effect of an intervention that could 

preventt HIV infection. The study presented in Chapter  5 directly evaluates methadone 

treatmentt in relation to HIV-incidence. 

Drugg users are at increased risk of premature mortality77"79 with infections (predominantly 

AIDS)) and overdose as most important causes of death.80 In Chapter  6 methadone treatment 

iss evaluated in relation to both death due to natural causes and overdose mortality. 

Chapterr  7 presents a methodological study: we used the data of the CMR to validate self-

reportss on methadone treatment and studied predictors of incorrect reporting. This provides 

importantt information on the interpretation of our evaluation studies in which self-reported 

behaviourss were considered as outcome variable. 
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Chapterr 2 

Differentiatio nn in the Amsterda m methadon e dispensin g circuit : 
determinant ss of methadon e dosag e and sit e of methadon e 
prescriptio n n 

M.W.. Langendam, HJ.A. van Haastrecht, G.H.A. van Brussel, H. Reurs, J A.R. van den 
Hoek,, R.A. Coutinho and E.J.C. van Ameijden 

Summar y y 

 Aims To evaluate the Methadone Dispensing Circuit in Amsterdam by identifying 
determinantss of methadone dosage and client characteristics in the different types of 
methadonee programs. 

 Design and participants Four hundred and forty-four participants of a cohort study of drug 
userss in Amsterdam who had consented to link data of the Central methadone Register to the 
cohortt data. 

 Findings From 1985 to 1994, methadone dosage increased from 41 to 59 mg/day. The mean 
methadonee dosage was higher for ethnic West-Europeans, Germans, older drug users, HIV-
positivee drug users, those with a longer duration of prostitution, current injectors, those with a 
longerr duration of injecting, longer duration of methadone use, higher frequency of being 
dispensedd methadone and clients of the prostitutes' and foreigners' outpatient clinic. For 
clientss of the general practitioner, at the police station and in prison the methadone dosage 
wass lower. We found different sets of client characteristics in those receiving methadone at 
thee methadone outpost, the methadone bus, the prostitutes' and foreigners' outpatient clinic, 
thee general practitioner and the outdoor addiction clinic. 

 Conclusions These results indicate that the Amsterdam system is highly differentiated in a 
wayy that is largely concordant with the intended general policy on methadone treatment. 
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Determinantss of methadone dosage and site of prescription 

Introductio n n 
Inn many countries methadone is used for the treatment of opiate users, but due to 

differencess in cultural background and drug policy treatment goals (abstinence or 
maintenance),, entry criteria, dispensing practices, dosage levels and frequency of program 
attendancee vary from country to country.1"3 This paper focuses on evaluation of methadone 
provisionn in Amsterdam, where methadone programs are implemented according to the harm 
reductionn approach: if it is not possible to cure drug users, one should try to minimize the 
harmm they do to themselves, other people and society.4 

Inn Amsterdam, methadone was dispensed by a wide range of institutions during the 1970s. 
Inn 1980, the municipality of Amsterdam initiated the methadone Dispensing Circuit (MDC), 
whichh currently consists of low-, medium- and high-threshold methadone programs. Low-
thresholdd methadone programs are offered by the Drug Department of the Municipal Health 
Servicee in four methadone outposts ('wijkposten') and a mobile methadone bus (two buses 
untill  1992).5 In one special outpatient clinic methadone is dispensed to a particular group of 
drugg users: addicted prostitutes and foreigners. An important aim of the low-threshold 
programss is to contact as many drug users as possible. Therefore, there are no waiting lists, 
methadonee is dispensed daily (except for the weekend), free of charge, the use of drugs other 
thann methadone is allowed and participants leave and re-enter the programs relatively easily. 
Medium-thresholdd level methadone dispensing focuses on drug users whose drug use has 
stabilizedd and who are free of serious problems. Methadone is prescribed by general 
practitionerss (GPs) and psychiatrists, in take-home dosages for 1 or 2 weeks. About 200 of the 
4000 GPs in the city prescribe methadone to at least one of their patients. High-threshold 
dispensingg takes place at the outdoor addiction clinic of the alcohol and drug counselling 
centree (CAD). Standard urine controls are held to check additional drug use, which is not 
tolerated.. The goal of these programs is mainly abstinence, but maintenance programs are 
alsoo possible. 

Att the methadone outposts, the outpatient clinic for addicted prostitutes and foreigners and 
thee outdoor addiction clinic, the staff consists of specially trained physicians, psychiatrists, 
nursess and psychosocial workers. On the methadone bus there are two nurses and a driver. 
Dosagess for bus clients are prescribed by physicians at the methadone outposts. 

Thee MDC is organized in such a way that clients can circulate along the different levels of 
dispensing.. Clients are stimulated to 'promote' to higher program levels, but because of the 
harmm reduction approach 'demotion' to lower levels is also possible. Outside the circuit 
methadonee is prescribed to arrested drug users at police stations (by the Municipal Health 
Service)) and in prison, to relieve withdrawal symptoms. 

Eachh year, about 3300 drug users receive methadone in the MDC.6 Clients of the MDC 
havee to be registered citizens of Amsterdam, except for clients of the outpatient clinic for 
addictedd prostitutes and foreigners. It is estimated that annually about 60-70% of the heroin 
userss in the city attend the various types of methadone program.7 Further details of the 
philosophyy and effectiveness of the MDC were given by Plomp et al. in the May 1996 issue 
off  this journal.8 
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Too prevent multiple dispensing the Central methadone Register (CMR) was established at 
thee same time as the MDC. The local association of GPs and pharmacists joined the Register 
inn 1984, and since that time the CMR has been considered reliable.9 The CMR registers 
dosage,, type (liquid, tablet or injectable) and site of all methadone prescriptions in 
Amsterdam,, together with date of first contact with the MDC, gender, date of birth and 
nationalityy of the client. 

Becausee the CMR covers all prescriptions in Amsterdam, its annual files have been used to 
evaluatee the MDC in terms of utilization and functioning.8"10 In these studies, recorded 
characteristicss of the clients were limited to gender, age and nationality. However, policy 
decisionss about to methadone treatment will , in general, be based not only on general 
characteristicss but also on HIV-status, injecting drug use and sexual behaviour. Therefore, 
thesee characteristics should also be considered when evaluating the MDC. 

Inn the present study - which is part of a project in which the role of methadone in 
preventingg HIV-infection is being evaluated - CMR files are linked to data of a large cohort 
studyy among drug users in Amsterdam, with detailed information on general and drug use 
characteristicss and HIV-status. The aim of this study was to asses the actual level of 
differentiationn of the MDC. We examined variation in methadone dosage by identifying 
determinantss of methadone dosage and we characterized drug users in the different 
methadonee programs by identifying factors associated with site of methadone prescription. 

Method s s 

Studyy design and participants 
Thee study group consisted of participants of the cohort study among drug users in 

Amsterdamm who had consented to link their CMR-data to the database of the cohort. The 
AIDSS cohort study among drug users is an open cohort study started in December 1985 to 
assesss the prevalence, incidence, risk factors and natural history of HIV infection and to 
evaluatee AIDS prevention measures in this group.11'13 Cohort participants are recruited from 
low-thresholdd methadone programs, through a weekly STD clinic for drug-using prostitutes 
andd by word of mouth. Participation in the cohort is voluntary and with informed consent. 
Cohortt participants are asked to return every 4 months for follow-up visits. At each visit 
bloodd is drawn for HIV serology and a standardized questionnaire is administered by trained 
nurses. . 

Fromm April 1994 up to April 1995, all cohort participants were asked to sign an additional 
informedd consent for the collection of methadone data (n=464). Informed consent was 
obtainedd from 462 cohort participants, of whom 452 were registered in the CMR; 444 had 
methadonee prescriptions during follow-up. For these 444 cohort participants the methadone 
prescriptionss during follow-up were collected retrospectively, starting 6 months preceding 
intakee in the cohort. For the present study, the methadone data collection ended in December 
1994.. Cohort participants who were not included in this study were participants who had died 
orr were lost to follow-up before April 1994 (n=564), those who refused to allow their data to 
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bee linked (n=2), those who were not registered in the CMR (n=10) and participants with no 
methadonee prescriptions during follow-up (n=8). 

Fromm 1985 to 1988 the CMR registered only the last methadone prescription per calendar 
week.. After 1988, data on methadone dispensings were available on a day-to-day base. Each 
prescriptionn was characterized by dosage (mg per day), form (liquid, tablet or injectable) and 
sitee where the methadone was dispensed. If there was more than one prescription per week or 
perr day (10% and 2% of all dispensations, respectively), only the highest dosage was used. 
Wee defined seven sites of methadone prescription: (1) methadone outpost, (2) prostitutes' and 
foreigners'' outpatient clinic, (3) methadone bus, (4) general practitioner, (5) outdoor addiction 
clinic,, (6) police station and (7) prison. 

Overr the study period, 15363 weekly and 467619 daily methadone prescriptions were 
selectedd from the CMR. For comparability, the data on daily methadone prescriptions were 
summarizedd to weekly prescriptions by calculating the mean dosage, main form and main site 
forr each calendar week. The aggregated database consisted of 89778 weekly prescriptions. 
Forr the present descriptive study we further aggregated the weekly methadone data to 
prescriptionss per calendar year and calculated for each participant per calendar year the mean 
methadonee dosage, main site and number of weeks that methadone was dispensed. These 
'year-records'' were the unit of statistical analyses. The first study year was defined as the first 
yearr with methadone data. 

Statisticall analysis 
Too characterize drug users in the different methadone programs we identified determinants 

off  methadone dosage and main site of prescription. We defined a determinant as a statistically 
significantt association. The following sites of prescription were considered as outcomes: 
methadonee outpost, methadone bus, prostitutes' and foreigners' outpatient clinic, general 
practitionerr and outdoor addiction clinic. 

Concordantt with the aggregation of CMR data on methadone to year-records (see above), 
cohortt data were also aggregated on a yearly basis. Behavioral variables, such as current 
injectingg and HIV-status were as treated time-dependent, i.e. they can change every year. 
Generall  characteristics included calendar year (1985-94), gender, age (<25, 26-30, 31-35, 36-
40,, >40 years), ethnic group (West-European, Surinam/Antillean, other), nationality (German, 
other),, HIV-status and no steady housing. Drug-use-related variables were currently injecting 
(att least once during a calendar year), duration of injecting since onset (never injected, <5, 6-
9,, 10-12, 13-17 and >17 years) and duration of frequent methadone use since onset (<3, 4-6, 
7-9,, 10-12, < 13 years). Variables related to prostitution were current prostitution and duration 
off  prostitution since onset (never, <4, 5-7, 8-10, 11-14, >14 years). In addition to these 
variables,, main site and frequency of prescription (number of weeks per year of methadone 
dispensation:: <18, 19-38, 39-49, >49) were also considered as factors associated with 
methadonee dosage. 

Too identify independent factors associated with methadone dosage and main site we used 
univariatee and multivariate linear and logistic regression analyses. To examine whether these 
factorss changed over time, all interaction terms with calendar year were checked. We 
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correctedd estimates and standard errors for intra-individual correlation between year-records 
off  the same person by using generalized estimating equations (GEE). " " We choose the 
autoregressivee first order correlation matrix which assumes that the autocorrelation between 
methadonee dosage or main site measurements within one person decreases over calendar 
time.. All statistical testing was two-tailed. A p-value <0.01 was considered statistically 
significant. . 

Result s s 

Studyy group characteristics 
Thee study group consisted of 444 cohort participants with 36% women and 11% people of 

Germann nationality. Sixty percent entered the study between 1985 and 1989. Mean number of 
yearss in the study was 5 (standard deviation (sd) 3). In the first study year the mean age was 
288 years (sd 6) for women and 32 years (sd 6) for men, 25% were HIV-positive, of the HIV-
negativess 12% seroconverted during follow-up. The type of drug used most frequently was a 
combinationn of cocaine and heroin for 56% of the study group, heroin for 18% and cocaine 
forr 9%. The majority of the study group (82%) had at some time injected drugs, the mean 
durationn of injecting being 9 years (sd 6); 66% injected during the first year of the study 
('currentt injectors'), of which 31% daily. The self-reported mean duration of frequent 
methadonee use was 5 years (sd 5). 

Tablee 2.1 presents the number of year-records, mean weeks that methadone was dispensed 
andd mean dosage stratified to main site. The total number of year-records was 2400, with 444 
differentt participants. The mean number of weeks that methadone was dispensed was 41 and 
thee mean methadone dosage 49 mg/day, but there were differences per main site. 

Duringg the first year of the study 86% of the cohort participants received methadone at the 
low-thresholdd programs (methadone outpost, methadone bus and prostitutes' and foreigners' 
outpatientt clinic), 10% at the medium threshold level (GP's) and 4% at the highest level, the 
outdoorr addiction clinic. 

Too check the representativeness of the study group for the CMR population we compared 
generall  characteristics and methadone prescriptions in both groups, using the 1993 annual 
reportt of the CMR (most recent report).6 In the study group the proportion of women was 
higherr than in the total CMR population (36% vs. 23%). Another difference was that 24% of 
thee study group had a non-Dutch nationality whereas 41% of the CMR clients had a country 
off  birth other than the Netherlands, Surinam or Dutch Antilles (which is roughly equivalent to 
havingg a non-Dutch nationality). 

Tablee 2.2 shows the methadone prescriptions issued to study participants compared to the 
totall  CMR population in 1993. Eight per cent (378 / 4685) of the CMR clients were also 
cohortt participants in 1993, and 13% (97317 / 735834) of all methadone dispensations were 
allocatedd to them. The percentage of the study group that received methadone at the 
methadonee outpost, methadone bus and prostitutes' and foreigners' outpatient clinic was 
higherr than in the CMR population, the percentage of the study group that obtained 
methadonee via the GP was lower. The frequency of dispensing was higher for cohort 
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participantss at the methadone outpost, methadone bus and prostitutes' and foreigners' 
outpatientt clinic. The mean dosage was higher among cohort participants, for all sites. 

Tablee 2.1 Year-records , mean numbe r of weeks that  methadon e was dispense d and 
meann methadon e dosag e by main sit e 

Mainn site Year-recordss (%) Meann weeks / year 
(SD1,, range)2 

Meann dosage / year in 
mg/dayy (SD1, range)3 

Outpost t 

Outpatientt clinic 

Methadonee bus 

Generall  Practitioner 

Outdoorr addiction clinic 

Policee station 

Prison n 

Noo main site4 

Total l 

963(40) ) 

289(12) ) 

613(26) ) 

360(15) ) 

866 (4) 

355 (1) 

199 (1) 

355 (1) 

2400(100) ) 

43(14,, 1-52) 
39(16,1-52) ) 
42(12,, 1-52) 
46(11,, 1-52) 
35(19,, 1-52) 
4(5,, 1-21) 

15(14,, 1-48) 
25(19,2-52) ) 
41(15,, 1-52) 

522 (26, 4-169) 
61(21,5-125) ) 
46(18,9-103) ) 
40(19,3-140) ) 
37(18,8-76) ) 
311 (8, 15-44) 
288 (10, 10-46) 
411 (15, 16-73) 
499 (23, 3-169) 

SD:: standard deviation; overall sum of dispensing weeks divided by the total number of year-
records;; 3 overall sum of mean dosages divided by the total number of year-records; 4 e.g. 50% outpost 
andd 50% methadone bus. 

Too adjust for differences in the proportion of injecting drug users (IDUs) between the study 
groupp and CMR population we calculated the mean dosage for IDUs and non-IDUs 
separately.. The proportion of current injectors in the cohort in 1993 was 67%. The mean 
dosagee for the total study group was 56 mg/day, for IDUs 61 mg/day and for non-IDUs 43 
mg/day.. The proportion of current injectors in the CMR population has been estimated to be 
35%,, the mean dosage being 41 mg/day. Because no information was available on injecting 
drugg use for individual CMR clients we projected the ratio of the mean dosage of IDUs and 
non-IDUss to the CMR population. It follows that the mean dosage in the CMR was 51 
mg/dayy for IDUs and 36 mg/day for non-IDUs. 

Determinant ss  of mean dosag e 

Tablee 2.3 displays the uni- and multivariate significant determinants of methadone dosage. 
Thee mean methadone dosage was univariately higher with increasing calendar year, age, 
durationn of injecting, duration of methadone use, duration of prostitution and weeks per year 
thatt methadone was prescribed. Germans, HIV-positive people, current injectors and clients 
off  the prostitutes' and foreigners' outpatient clinic (compared to methadone outpost) received 
aa higher mean methadone dosage. Surinam/Antillian participants and participants who 
receivedd methadone via the GP, police station and prison had a lower methadone dosage than 
clientss of the methadone outpost. 

Inn the multivariate analysis the following determinants were independent predictors of 
methadonee dosage: calendar year, positive HIV-status, duration of injecting, site of 
prescriptionn and number of weeks per year that methadone was dispensed. The interaction 
betweenn calendar year and positive HIV-status contributed significantly to the model. 
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Trendss in methadone dosage by HIV-status and main site are presented graphically in 
figuree 2.1. Over the years 1985-94 the methadone dosage increased from 41 mg/day in 1985-
866 to 59 mg/day in 1994 (Fig.2.1a). The dosage increased for both HIV-positives and HIV-
negatives,, but the HIV-positives showed a significantly steeper increase. The absolute 
differencee in methadone dosage between HIV-positives and HIV-negatives was 15 mg/day in 
1985,, increasing to 22 mg/day in 1994. 

Fromm 1985-94 the methadone dosage dispensed at the methadone outpost and the 
methadonee bus increased at a similar rate, but the dosage at the methadone outpost for the 
totall  period was about 3 mg/day higher (Fig. 2.1b). The methadone dosage dispensed at the 
prostitutes'' and foreigners' outpatient clinic was relatively high between 1985 and 1987, 
showedd a sharp decrease in 1988 but increased thereafter. By 1994, the mean methadone 
dosagee dispensed at these three low-threshold programs was of the same magnitude: 62-65 
mg/day.. The methadone dosage administered by GPs decreased between 1985 and 1990 but 
increasedd after 1990 and was about 44 mg/day in 1994. Due to small numbers, the mean 
methadonee dosage dispensed at the outdoor addiction clinic was unstable. 

Determinantss of main site 
Tablee 2.4 presents uni- and multivariatly significant determinants of clients of the 

methadonee outpost, methadone bus, prostitutes' and foreigners' outpatient clinic and GP. 
Clientss of the methadone outpost were characterized by male gender, positive HIV-status and 
non-Germann nationality. They were less often prostitutes. Clients of the methadone bus were 
moree often male, HIV-negative, injected and used methadone for a relatively short period of 
time.. Prostitutes are less often seen at the methadone bus, but more often at the prostitutes' 
andd foreigners' outpatient clinic. Other significant determinants of this site were female 
gender,, German nationality and no steady housing. Study participants who received their 
methadonee mainly from the GP had a relatively long history of methadone use. For the 
outdoorr addiction clinic, none of the determinants was a significant predictor. 

Independentt determinants of receiving methadone mainly via the methadone outpost were 
non-Germann nationality, positive HIV-status and no current prostitution. Male gender and 
negativee HIV-status were independent determinants of obtaining methadone mainly from the 
methadonee bus. For both these sites the interaction term between calendar year and HIV-
statuss was significant and further inspection of the data revealed that during the study period 
thee main site visited by HIV-positives changed from methadone bus to methadone outpost. 
Forr those using the prostitutes' and foreigners' outpatient clinic as the main site, independent 
determinantss were female gender, German nationality, no steady housing and having at some 
timee worked as a prostitute. 
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Tablee 2.3 Uni - and multivariat e determinant s of methadon e dosag e 
Univariatee analysis Multivariate analysis 

Determinant t Coeff1.. p-value2 Coeff.'' p-value' 

EthnicEthnic group: West-European 
Surinam// Antillian 
Other r 

GermanGerman nationality' 
HIV-positive HIV-positive 
CalendarCalendar year 
HIV-positiveHIV-positive *year 
AgeAge (year): <25 

26-30 0 
31-35 5 
36-40 0 
>40 0 

CurrentlyCurrently injecting 
YearsYears injecting: Never 
<5 5 
6-9 9 
10-12 2 
13-17 7 
>17 7 

YearsYears methadone: <3 
4-6 6 
7-9 9 
10-12 2 
>12 2 

YearsYears prostitution: Never 
<4 4 
5-7 7 
8-10 0 
11-14 4 
>14 4 

MainMain site: Outposts 
Outpatientt clinic 
Methadonee bus 
Generall  Practitioner 
Outdoorr addiction clinic 
Policee station 
Prison n 

WeeksWeeks per year: <18 
19-38 8 
39-50 0 
>50 0 

Ref f 
-7.93 3 
-2.31 1 
13.27 7 
14.20 0 
2.84 4 

Ref f 
8.14 4 

15.54 4 
22.43 3 
29.46 6 
4.30 0 

Ref f 
4.83 3 

11.40 0 
17.64 4 
23.87 7 
34.78 8 

Ref f 
6.83 3 

12.96 6 
17.97 7 
27.29 9 

Ref f 
-11.83 3 
-6.55 5 
-0.20 0 
7.09 9 

12.14 4 
Ref f 

6.41 1 
-2.63 3 
-7.60 0 
-5.09 9 

-10.14 4 
-18.15 5 

Ref f 
3.84 4 
9.32 2 

14.18 8 

** * 
** * 
** * 
** * 
** * 

** * 
** * 
** * 
** * 

** * 
** * 
** * 
** * 

** * 
** * 

** * 
** * 

** * 
** * 

** * 
** * 
** * 

4.80 0 
1.43 3 
1.85 5 

** * 
** * 
** * 

Ref f 
4.69 9 
7.55 5 
9.36 6 
11.29 9 
16.49 9 

** * 
** * 
** * 
** * 

Ref f 
5.84 4 
0.63 3 
-6.78 8 
-4.93 3 
-3.25 5 
15.46 6 
Ref f 
1.94 4 
4.08 8 
5.58 8 

** * 

** * 

** * 

** * 
** * 

Differencee in mean dosage (mg/day) compared to reference category; 
*:p<0.01,***  = p<0.001. 
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Figur ee 2.1 
(a)) Mean methadon e dosage s by calenda r tim e and HIV-status , 1985-1994 

1985/866 1987 1988 1989 19900 1991 

Year r 

19922 1993 1994 4 

[ ^ ^ H I VV negatives " • " T o t a l " • " H I V positives 

(b)) Mean methadon e dosage s by calenda r tim e and sit e of methadon e prescription , 
1985-1994 4 

Outpostt """Outpatient clinic " " " B u s ~*~GP "•"Addicition clinic 

39 9 



« « 
E E 
«^ ^ 
o o 
v> v> 

•+•» » 
c c 
re re 
c c 
'Ë Ë 
L. . 
0) ) 

+•» » 
O) ) 
o o 
a> > 
re re 
re re > > 
3 3 
E E 
•o o 
c c 
re re 

'E E 

re re 

Cu u 

Od d 
O O 

'S S 
efl l 

> > CS S 
D D 

«« c 

en n 

CS S o o -o o 

ai i 
O O 

cd d 
O O 

OCC f" ) i/~> vD 
^DD Tf t~~ i n 
öö — © ö 

^^ oo rr 
oo o o> 
Cdd - -

^^ - H i^l ^ vO 
üü (N ^ O 30 
odd <N en — ö 

OO ft  •—' 

©© ^ \D 
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Discussion n 

Thee results of this study show different determinants, levels of methadone dosage and 
frequenciess of dispensing for the various methadone programs, which indicate that the MDC 
iss highly differentiated. These results are in line with previous studies8"10, but we were able to 
considerr behavioral variables and HIV-status as well as program characteristics. In the next 
paragraphss we discuss the results of this study in the light of the Amsterdam methadone 
treatmentt policy, mainly operated by the Drug Department of the Municipal Health Service. 

Trendss and determinants of methadone dosage 
Aroundd 1989, international studies suggested that high retention rates could be obtained by 

highh methadone dosages (>60 mg/day), and that high methadone dosages could prevent HIV-
infection.16"188 At about the same time, the Amsterdam cohort study among drug users found 
noo indications for a protective effect of receiving methadone daily on HIV infection and 
injectingg risk behaviour.19 In the light of these international and national results, the Drug 
Departmentt decided to increase the methadone dosage. In our study, the overall mean 
methadonee dosage increased from 41 mg/day in 1985 to 59 mg/day in 1994, but there was a 
higherr increase for the low-threshold programs (operated by the Drug Department) where 
meann dosage had risen to 62-65 mg/day by 1994. 

Thee differences between the low- and medium/high-threshold programs can be explained 
byy the different policies on how decisions are made about methadone dosages. In the low-
thresholdd programs, where maintenance is the aim, the decision on the methadone dosage is 
takenn by staff and client together. The goal of the staff is to prescribe high dosages (>60 
mg/day),, but if the client requests a lower dosage, this is accepted. Drug users' reasons for 
requestingg a lower dosage include the fear of 'double addiction' and the use of drugs other 
thann methadone (which is accepted in the low-threshold programs). General practitioners 
(medium-- threshold) prescribe methadone in take-home dosages for 1 or 2 weeks, and cannot 
controll  their clients every day. Therefore it is probably safer to prescribe relatively low 
dosages.. Another reason is that medium- and high-threshold programs have an emphasis on 
abstinence,, and within this concept high methadone dosages are inappropriate. 

Severall  subgroups received a higher methadone dosage. For injectors this is probably 
becausee their tolerance level is higher compared to non-injecting drug users, consequently 
theyy need more methadone to compensate the need for heroin. ' The higher dosages for 
injectorss are part of the prevention activities of the Drug Department, which also include 
needlee exchange programs and counselling.22 HIV-positives received a higher dosage 
probablyy because they are more often injectors, as part of their medical care and also at their 
ownn request. In addition, it is possible that some HIV-positives in the study group were 
receivingg treatment for tuberculosis, which reduces the activity of methadone. One of the 
argumentss given by the prostitutes' and foreigners' outpatient clinic for providing a relatively 
highh methadone dosage to addicted prostitutes is the need to prevent use of drugs other than 
methadone.. Without withdrawal symptoms prostitutes can be more selective in choosing their 
clientss and persistent in using condoms. A higher methadone dosage was also associated with 
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aa longer history of drug use and higher frequency of dispensing and the mean methadone 
dosagee decreased from low- to medium- to high-threshold programs. These results suggest 
thatt higher dosages are prescribed to more severely addicted drug users, who are more often 
inn low-threshold programs. 

Sitee of methadone prescription 

Again,, determinants are generally related to the Amsterdam methadone treatment policy. 
Wee found different client groups for the three low-threshold dispensing sites that appear to 
correspondcorrespond to the target groups. Women, prostitutes, Germans and clients with no steady 
housingg are more often seen at the prostitutes' and foreigners' outpatient clinic. Clients 
receivingg methadone at the methadone outpost were more often HIV-positive, in contrast to 
clientss of the methadone bus, who were more often HIV-negative. For both sites there was a 
significantt interaction between calendar year and HIV-status, implying a change over the 
years.. In the earlier years, the methadone bus was often the first contact for drug users with 
thee MDC (in our results one of the determinants for using the methadone bus was a relatively 
shortt duration of methadone use). The methadone outpost had a somewhat higher threshold 
andd aimed at more regulated drug users. Over the last few years this situation has changed: 
drugg users who need extensive medical or social care (e.g. HIV-positives) have been directed 
too the methadone outpost and drug users who are relatively healthy and have fewer problems 
aree now methadone bus clients. 

Thee finding that the client group of the medium level programs was characterised by a 
relativelyy long duration of frequent methadone use is possibly because GPs aim at regulated 
clientss with stable drug use. The mean number of weeks per year that methadone was 
prescribedd was relatively high for the medium level programs. This can be explained by the 
factt that GPs prescribe methadone in amounts for 1 or 2 weeks. 

Detoxificationn is the main goal of the high-threshold programs, therefore the mean 
methadonee dosage and frequency of dispensing in the outdoor addiction clinic were relatively 
low.. We could not identify significant determinants for attending this clinic, possibly because 
thee client group is very heterogeneous, but a lack of power to detect differences is also 
possiblee since only 4% of the year-records had outdoor addiction clinic as main site. 

Studyy limitations 

Beforee we formulate an overall conclusion, possible study limitations will be discussed. To 
checkk representativeness of our results for the total population of CMR-clients we compared 
characteristicss of the study group and the CMR-population. The differences between the two 
groupss (more women, Dutch, injectors and clients of the low-threshold programs in the study 
group)) are predominantly based on the method of recruitment of the cohort, that is, mainly via 
low-thresholdd programs. The cohort aimed primarily to recruit IDU, therefore the proportion 
off  IDU in the study group is relatively high compared to the CMR-population. The proportion 
off  HIV-positives is also higher in the study group because most HIV-positives are infected via 
injectingg drug use. This is also reflected in the higher mean methadone dosage in the study 
group,, because our results show higher dosages for IDU and HIV-positives. Correction for the 
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differencee between the proportion of IDU in the study group and the CMR-population partly 
explainedd the difference in methadone dosage. The proportion of foreigners in the study group 
iss lower compared to the CMR-population because cohort participants are supposed to return 
forr follow-up visits every four months. In the CMR-population foreigners had more short-
termm and single methadone prescriptions. The composition of the study group and CMR-
populationn are not fully comparable, therefore absolute numbers (such as proportions in 
specificc groups, mean methadone dosage) need to be interpreted carefully. Because we expect 
noo differences in determinants between the CMR-population and the study group, the trends 
andd determinants of methadone dosage and main site can probably be generalized to the 
CMR-population.. The representativeness of our results for drug users not included in the 
CMR-populationn (30-40%) is not known. 

Cohortt participants who died or were lost to follow-up before the start of requesting 
informedd consent were not included in the study group. However, this selection can only bias 
ourr results if determinants of methadone dosage and site of prescription differ for those who 
havee died and those who are still alive in the study, which is unlikely. 

Conclusion n 
Takingg these considerations about possible study limitations into account, we reconfirm 

thatt the MDC in Amsterdam is highly differentiated, as was the original goal. Our results 
reflectt the policy of the Amsterdam MDC on methadone dosage and treatment for different 
targett groups, which means that the methadone treatment policy is well implemented. 

Too formulate implications for public health in general, further research on the relation 
betweenn methadone programs and behaviour relating to injecting drug use will be undertaken. 
Thee present study is part of a comprehensive project in which the role of methadone in 
preventingg HIV-infection and HIV-related diseases will be evaluated. Previous studies in 
Amsterdamm did not find indications for the effectiveness of methadone maintenance as an 
AIDSS preventive measure19,24"26, probably due to methodological problems: methadone was 
crudelyy measured (daily compared to less than daily, or none) and there was no information 
onn methadone dosage and site of prescription. A problem may have been self-selection bias, 
becausee participating in a methadone program is not random; each methadone program has 
differentt client-characteristics with presumably different HIV-risk behaviours, and these 
characteristicss are related to prescribed dosage. In those previous studies we were not able to 
controll  for site of prescription. From the results of the present study, it is clear that the 
effectivenesss of methadone treatment should be analysed in more detail, taking into account 
methadonee dosage, frequency of dispensing and type of methadone program. 

43 3 



Chapterr 2 

Acknowledgements s 
Thiss research was supported by the Netherlands Foundation for Preventive Medicine (grants no. 

28-23700 and 1004) as part of the Stimulation Program on AIDS research of the Dutch Program 
Committeee for AIDS Research (PccAo). This study was performed as part of the Amsterdam Cohort 
Studiess on AIDS, a collaboration between the Municipal Health Service, the Academic Medical 
Centree and the Central Laboratory of the Netherlands Red Cross Blood Transfusion Service, 
Amsterdam,, The Netherlands. The authors wish to thank S.A. Reijneveld, M. Buster and J. Bax for 
criticallyy reading the manuscript. 

References s 
11 Gossop, M. & Grant, M. (1991) A six country survey of the content and structure of heroin 

treatmentt programs using methadone, British Journal of Addiction, 86, 1151-1160. 
22 Buning, E.C. (1994) methadone in Europe, International Journal of Drug Policy, 5, 221-225. 
33 Farrell, M., Neeleman, J., Gossop, M., Griffiths, P., Buning, E.C, Finch, E. & Strang, J. (1995) 

methadonee provision in the European Union, International Journal of Drug Policy, 6, 168-172. 
44 Buning, E.C, Coutinho, R.A., Van Brussel, G.H.A., Van Santen, G.W. & Van Zadelhoff, A.W. 

(1986)) Preventing AIDS in drug addicts in Amsterdam [letter], The Lancet, ii, 1435 
55 Buning, E.C, Van Brussel, G.H.A. & Van Santen, G.W. (1990) The practical business of 

treatment-12:: The 'methadone by bus' project in Amsterdam, British Journal of Addiction, 85, 
1247-1250. . 

66 Buster, M.C.A. (1994) Afd. Sociale en Psychiatrische Epidemiologie GGZ. Methadon-
verstrekkingg in Amsterdam in 1993. Jaarverslag van de Centrale Methadon Registratie 
[Departmentt of Social and Psychiatric Epidemiology, Municipal Health Service Amsterdam, 
methadonee dispensing in Amsterdam in 1993. Annual report of the Central methadone Register]. 

77 Buning, E.C. (1990) De GG&GD en het drugprobleem in cijfers, deel IV [The Municipal Health 
Servicee and the drug problem in figures, part IV] . 

88 Plomp, H.N., Van Der Hek, H. & Ader, H.J. (1996) The Amsterdam methadone Dispensing 
Circuit:: genesis and effectiveness of a public health model for local drug policy, Addiction, 91, 
711-721. . 

99 Plomp, H.N. & Reijneveld, S.A. (1991) Methadonverstrekking aan druggebruikers in Amsterdam 
[Methadonee dispensing in Amsterdam], Amsterdam, VU-press. 

100 Reijneveld, S.A. (1992) Ambulante methadon-verstrekking in Amsterdam: een gedifferentieerd 
systeem?? [Ambulatory dispension of methadone in Amsterdam: a differentiated system?] TSG, 70, 
592-598. . 

111 Van den Hoek, J.A.R., Coutinho, R.A., Van Haastrecht, H.J.A., Van Zadelhoff, A.W. & 
Goudsmit,, J. (1988) Prevalence and risk factors of HIV infections among drug users and 
drug-usingg prostitutes in Amsterdam, AIDS, 2, 55-60. 

122 Van den Hoek, J.A.R., Van Haastrecht, H.J.A. & Coutinho, R.A. (1989) Risk reduction among 
intravenouss drug users in Amsterdam under the influence of AIDS, American Journal of Public 
Health,, 79, 1355-1357. 

133 Van Haastrecht, H.J.A., Van den Hoek, J.A.R., Bardoux, C, Leentvaar-Kuijpers, A. & Coutinho, 
R.A.. (1991) The course of the HIV epidemic among intravenous drug users in Amsterdam, The 
Netherlands,, American Journal of Public Health, 81, 59-62. 

144 Liang, K.Y. & Zeger, S.L. (1986) Longitudinal data analysis using generalized linear models, 
Biometrika,, 73, 13-22. 

155 Zeger, S.L. & Liang, K. (1986) Longitudinal data analysis for discrete and continuous outcomes, 
Biometrics,, 42, 121-130. 

166 Ball, J.C., Lange, W.R., Myers, CP. & Friedman, S.R. (1988) Reducing the risk of AIDS through 
methadonee maintenance treatment, Journal of Health & Social Behaviour, 29, 214-226. 

177 Dole, V.P. (1988) Implications of methadone maintenance for theories of narcotic addiction, 
JAMA,, 260, 3025-3029. 

188 Yancovitz, S.R., Des Jarlais, D.C, Peskoe, N. & et al (1991) A randomized trial of an interim 
methadonee maintenance clinic, American Journal of Public Health, 81, 1185-1191. 

44 4 



Determinantss of methadone dosage and site of prescription 

199 Hartgers, C, Van den Hoek, J.A.R., Krijnen, P. & Coutinho, R.A. (1992) HIV prevalence and risk 
behaviourr among injecting drug users who participate in "low threshold" methadone programs in 
Amsterdam,, American Journal of Public Health, 82, 547-551. 

200 Jenkins, J.A., Keenan, R.M., Henningfield, J.E. (1994) Pharmacokinetics and pharmaco-dynamics 
off  smoked heroin, Journal of Analytic Toxicology, 18, 317-330. 

211 Mo, B.P., Way, E.L. (1966) An assessment of inhalation as a mode of administration of heroin by 
addicts,, Journal of Pharmacologic Experimental Therapy 154, 142-151. 

222 Van Brussel, G.H.A., Van der Woude, D.H. & Van Lieshout, S.J.M. (1994) Werkt het 
Amsterdamsee sociaal-medische drugshulpbeleid? Jaarbericht van de Drugsafdeling GG&GD 
waarinn opgenomen de jaarcijfers 1993 [The social-medical care policy for drug users in 
Amsterdam:: does it work? Annual report of Drug Department of the Municipal Health Service 
Amsterdamm 1993]. 

233 Borcherding, S.M., Baciewicz, A.M., Self, T.H. (1992) An update on rifampin drug interactions II , 
Archivess of Internal Medicine 152, 711-716. 

244 Van Ameijden, E.J.C., Van den Hoek, J.A.R., Van Haastrecht, H.J.A. & Coutinho R.A. (1992) 
Thee harm reduction approach and risk factors for human immunodeficiency virus (HIV) 
seroconversionn in injecting drug users, Amsterdam [see comments], A J Epidem, 136, 236-243. 

255 Van Ameijden, E.J.C., Van den Hoek, J.A.R. & Coutinho, R.A. (1994) Injecting risk behaviour 
amongg drug users in Amsterdam, 1986 to 1992, and its relationship to AIDS prevention programs, 
Americann Journal of Public Health, 84, 275-281. 

266 Van Haastrecht, H.J.A., Van Ameijden, E.J.C., Van den Hoek, J.A.R., Mientjes, G.H.C., Bax, J.S. 
&&  Coutinho, R.A. (1996) Predictors of mortality in the Amsterdam cohort of human 
immunodeficiencyy virus (HlV)-positive and HIV-negative drug users, American Journal of 
Epidemiology,, 143, 380-391 

45 5 





Chapterr 3 

Trendss in HIV risk behaviour and methadone 
dosagee among HIV negative drug users: 

ann ecological study 

AIDSS 2000; 14 (12): 1870-1872 



Chapterr 3 

Trendss in HIV risk behaviour and methadone dosage among HIV 
negativee drug users: an ecological study 

M.W.. Langendam, G.H.A. van Brussel, R.A. Coutinho, E.J.C. van Ameijden 

Internationall  studies " have suggested that methadone treatment can reduce the spread of 
HIVV among heroin-dependent drug users, if prescribed in adequate dosages (>60 mg/day). 
Thee Amsterdam methadone programs, implemented in the concept of harm reduction5, started 
inn the mid-1970s with the prescription of relatively low methadone dosages (30-40 mg/day). 
Fromm approximately 1990, the dosing policy shifted towards prescription of higher dosages, 
largelyy in response to the AIDS epidemic. The aim of the present study was to investigate (i) 
thee association between methadone dosage and HIV-risk behaviour and (ii) the effect of the 
increasee in methadone dosage on the trend in HIV-risk behaviour over the years. 

Inn this ecological study design, 621 HIV-negative participants of the Amsterdam cohort 
studyy among drug users6'7 were included (6615 cohort visits). To ensure valid and detailed 
assessmentt of methadone treatment, data of the Central Methadone Register (which includes 
alll  methadone prescriptions in Amsterdam) were linked to the cohort data.8 Three outcomes 
indicatingg HIV risk behaviour were studied, measured over the period since the previous visit 
(mediann 4 months): current injecting, borrowing of needles/syringes and among female drug-
usingg prostitutes, inconsistent condom use with clients. Independent variables were calendar 
yearr (1986-1996) and mean methadone dosage (in mg/day, see Table 3.1). Logistic regression 
analysis,, with correction for correlation between repeated measurements of the same 
individual,99 was used to study the effect of (the trend in) methadone dosage on {the trend in) 
HIVV risk behaviour. To correct for possible confounding of changes in the composition of the 
studyy group over the years, all trends were adjusted for age, ethnic group, nationality, time 
intervall  between two cohort visits and, when appropriate, sex or duration of injecting. 
Becausee socially desirable reporting could increase with duration of follow up, all trends were 
alsoo corrected for number of cohort visit. As the mean methadone dosage started to increase 
afterr 1990, two multivariate models were built for each outcome: a model for 1986-1990 and 
aa model for 1991-1996. There were no indications for statistical interaction between the 
variabless in the models. 

Sixtyy percent of the study group were men and 76% were Dutch. At intake the mean age 
wass 31 years (standard deviation (SD) 7; range 16-52). Seventy-three percent had a history of 
injecting,, among women 85% had a history of prostitution. From 1986 to 1991 the mean 
methadonee dosage varied between 40 and 42 mg/day; between 1991 and 1996 the mean 
dosagee was 42, 49, 52, 54, 56 and 56 mg/day, respectively. The results of the logistic 
regressionn analysis are presented in table 3.1. Compared with dosages of 40-60 mg, low 
methadonee dosages were significantly related to lower rates of current injecting; a methadone 
dosagee of 60-80 mg/day was related to higher rates of current injecting. This finding reflects 
thee higher tolerance level of injectors; compared with non-injectors they need higher 
methadonee dosages to compensate the need for heroin. At visits at which current injecting 
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wass reported (3121 visits), low methadone dosages were significantly related to a higher 
likelihoodd of borrowing, and a methadone dosage of 60-80 mg/day was associated with less 
borrowing.. Among women, low methadone dosages were significantly related to a higher rate 
off  inconsistent condom use with clients at visits at which current prostitution was reported 
(9055 visits). 

Thee percentage currently injecting decreased steeply from 70 to 58% in 1986-1990 and 
lesss steeply, but still significantly, from 54 to 39% in 1991-1996 (odds ratios see Table 3.1). 
Thee percentage borrowing decreased sharply from 67 to 19% in 1986-1990 and remained 
stablee afterwards (no significant trend). The percentage inconsistent condom use decreased 
considerablyy in 1986-1990 from 64 to 36% and in 1991-1996 from 35 to 24%. None of the 
trendss could be explained by the increase in mean methadone dosage since adjustment for 
methadonee dosage did not change the odds ratio for calendar year substantially. 

Inn conclusion, several HIV risk behaviours decreased considerably in Amsterdam with the 
largestt declines before 1991. A high methadone dosage was associated with a lower 
frequencyy of borrowing and inconsistent condom use on the individual level throughout the 
studyy period. This is consistent with previous studies in our cohort that showed a favourable 
effectt of an individual increase in methadone dosage among injectors.10'11 However, the 
community-widee increase in methadone dosage after 1991 could not explain the declining 
trendss in injecting and inconsistent condom use in that period, and did not further reduce 
borrowing.. An explanation may be that, after the large initial risk reductions through 1991 in 
aa context of already high coverage of methadone programs (about 70% of Amsterdam drug 
users),, a further risk reduction can not be achieved by increasing methadone dosages. In that 
case,, other factors should be responsible for the declines in injecting and inconsistent condom 
use,, e.g. changing drug use culture and prostitution setting. 
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Methadonee maintenance and cessation of injecting drug use: 
resultss from the Amsterdam Cohort Study 

M.W.. Langendam, G.H.A. van Brussel, R.A. Coutinho and E.J.C. van Ameijden 

Summary y 

•• Aims To assess relationships between characteristics of methadone maintenance treatment 

andd long-term cessation of injecting (> 1 year). 

•• Design and participants The incidence of cessation of injecting and relapse from non-
injectingg to injecting was estimated among 488 participants of the Amsterdam cohort study 
amongg drug users. We used a nested matched case-control design to identify methadone 
treatmentt characteristics significantly and independently related to cessation of injecting. To 
ensuree detailed and valid assessment of methadone treatment, data of the Central Methadone 
Registerr were linked with cohort data. For 339 of 488 subjects of the initial study group 
methadonee data were available. 

•• Findings The incidence of cessation of injecting increased from 2.2 /100 person years in 
1985-899 to 5.5 /100 person years in 1995-97 (ptrend=0.005). Relapse to injecting was high: 
17.22 /TOO PY (no trend). Methadone dosage and frequency of methadone program attendance 
inn themselves were not significantly related to cessation of injecting. However, an individual 
increasee of 5 mg or more per year (OR 4.20, 95% CI 1.54-11.46) and receiving methadone 
mainlyy via the outpatient clinic for drug-abusing prostitutes and foreigners (OR 0.18, 95% CI 
0.05-0.59)) were independent predictors of cessation of injecting. After cessation of injecting, 
theree were no HIV-seroconversions during the period of non-injecting (129 person years). 
Afterr relapse to injecting there was one seroconverter; however, follow up was small (23 
personn years). The HIV-incidence of those who continued injecting was 3.2 /100 person 
years. . 

•• Conclusions Steadily increasing the methadone dosage in a harm reduction setting may be 
usefull in supporting injecting drug users in the process of cessation of injecting and reducing 
thee spread of HIV-infection. 
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Introduction n 

Amongg injecting drug users (EDU), illicit drug injection has been shown to be the major 
riskk factor for HIV infection1'2 and other blood-borne pathogens such as hepatitis B and C.3'4 

Inn addition, transmission can occur from drug users to their sex partners and offspring. Other 
healthh risks associated with injecting include overdose, skin abscesses, sepsis and 
endocarditis.55 7 

IDUss have been shown to be able to reduce injecting risk behaviours.8'9 Nevertheless, a 
relativelyy high residual risk remains, even in the presence of intensive preventive measures as 
inn Amsterdam.10'11 Therefore cessation of injecting is a major public health goal.10'12'13 

Onee intervention that may lead to cessation of injecting is methadone maintenance 
treatment.. Methadone reduces heroin withdrawal symptoms and craving and in high dosages 
blockss the euphoric effects of heroin. The half-life of methadone is approximately 24 hours, 
whichh enables one-daily dosing.14 Therefore, a reduction in injecting and non-injecting opiate 
usee among drug users in methadone treatment can be expected.15 Steady and adequate 
dosagess of methadone have been considered to be vital for the success of methadone 
maintenancee programs.16 To prevent withdrawal symptoms a dosage of 20-40 mg per day is 
adequate,, but to reduce or eliminate craving and to block the euphoric effects of illicitly self-
administeredd opiates a daily maintenance dosage of 60-100 mg has been advised.17'18 From a 
pharmacologicall point of view, retention in treatment is important to accomplish sustained 
bloodd levels of methadone and one of the most consistent findings in the methadone research 
literaturee is that higher dosages of methadone are associated with higher retention rates.19 

Treatmentt effectiveness appears to be related to provision of behavioural and other 
support.16'19'20 0 

Althoughh methadone maintenance treatment has the potential to support IDU in cessation 
off injecting, there are few epidemiological studies that have investigated drug use transitions 
inn relation to methadone maintenance treatment,21 probably because abstinence from illicit 
drugg use is the goal in most methadone programs. The present study focuses on characteristics 
off methadone maintenance treatment (e.g. dosage, frequency of program attendance and type 
off program) and their association with transition to non-injecting. The study was situated in 
Amsterdamm where methadone maintenance programs and a large-scale needle exchange 
programm have been implemented as part of a harm reduction strategy.22 Briefly, methadone 
maintenancee treatment in Amsterdam consists of 'low-', 'medium-' and 'high-threshold' 
programss (see Methods) and extensive social-medical care.23'24 Most drug users start 
methadonee treatment in the low-threshold programs. In these programs there are no waiting 
listss and the use of illicit drugs is tolerated. It is relatively easy to enter and re-enter the 
programs.. Movement between the different programs is possible, but promotion to higher 
levelss is encouraged. The decision on the methadone dosage is taken by the staff together with 
thee client. Amsterdam drug users are predominantly polydrug users: they use cocaine as well 
ass heroin (and other illicit drugs such as amphetamines). 

Thee goal of the present prospective cohort study was to estimate the incidence of cessation 
off injecting among IDU with a history of methadone treatment and to study the association 
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betweenn methadone treatment characteristics and cessation of injecting. To assess the impact 
off cessation of injecting on HIV infection, we compared HIV seroconversion rates for those 
whoo ceased injecting and those who continued injecting. 

Methods s 

Designn and study population 
Inn December 1985, a cohort study among drug users was started in Amsterdam to assess 

thee prevalence, incidence and natural history of HIV-infection and to evaluate AIDS 
prevention.25"277 Recruitment is ongoing, mainly at local methadone outposts and a sexually 
transmittedd disease clinic for drug-abusing prostitutes. Participants are asked to return every 4 
monthss for follow-up visits. At all visits, blood is drawn and a standardized questionnaire is 
administeredd by specially trained nurses. Questions about current behaviour refer, in the first 
cohortt visit, to the previous 6 months and, in follow up visits, to the period between the 
presentt and preceding visit. Blood specimens are tested for HIV by enzyme-linked 
immunosorbentt assay (ELISA) and positive specimens are confirmed by immunoblotting." 
Betweenn December 1985 and June 1998 1279 participants were included in the cohort. 

Incidencee of cessation of injecting and re-starting injecting drug use 
Forr the present study, cessation of injecting was based on self-reports and defined as no 

injectingg drug use for at least 1 year, after a period of at least 1 year of injecting during follow 
up.. Therefore, only cohort participants with at least 2 years of follow up were eligible for this 
study.. Of the 1279 cohort participants included in the cohort, 299 did not return for follow-up 
visitss and 212 were non-injectors. Of the 768 injectors, 280 had no period of injecting of at 
leastt 1 year or had less than 2 years of follow-up. This left 488 cohort participants of whom 
1100 ceased injecting for >1 year. The Kaplan-Meier product limit method was used to 
calculatee the cumulative incidence of cessation and re-starting injecting. Poisson regression 
analysiss was used to evaluate trends in the risk of cessation of injecting over calendar years 
(1985-89,, 1990-91, 1992-94 and 1995-97). 

Methadonee maintenance and other factors associated with cessation of injecting 
Dataa from the cohort were linked with the Central Methadone Register (CMR) in 

Amsterdam.. The CMR was established in 1980 to prevent multiple dispensing and has been 
consideredd reliable since 1984, when the local association of general practitioners (GPs) and 
pharmacistss joined the Register.28 The CMR registers methadone dosage, type (liquid, tablet 
orr injectable) and site of dispensing of all methadone prescriptions in Amsterdam. In the low-
thresholdd methadone programs, managed by the Municipal Health Service, methadone is 
prescribedd at four local outposts, a mobile bus29 and an outpatient clinic for drug-abusing 
prostitutess and foreigners. For those who have stabilized their drug use, methadone can be 
prescribedd by GPs in medium-threshold programs. For those who are willing to abstain from 
opiates,, methadone is prescribed in high-threshold programs in an addiction clinic. To prevent 
withdrawall symptoms methadone is also prescribed at police stations and in prison. From 
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1985-888 methadone data were available on a weekly basis (last prescription of the week), 
afterr 1988 on a daily basis. For the present study methadone data were available until 1 
Januaryy 1997. 

Forr the linkage with the CMR, cohort participants had to sign an additional informed 
consent,, which we started to collect in the cohort in April 1994. Of the 488 cohort participants 
whoo were eligible for this study (see above), 343 visited the cohort in April 1994 or later. 
Ninety-ninee percent (n=339) signed the additional informed consent and were registered in 
thee CMR. Of these, 86 ceased injecting for > 1 year. 

Too examine the association between methadone maintenance treatment characteristics and 
cessationn of injecting a matched case-control design was used. Figure 4.1 shows the selection 
off cases and controls. The 'index visit' was defined as the last visit preceding cessation of 
injecting.. For 21 out of the 86 cohort participants who ceased injecting, the time interval 
betweenn the index visit and visit previous to the index was longer than 6 months. To 
maximizee precision and minimize recall bias for behavioural variables (since current 
behaviourss refer to period since the previous visit), the data from these participants were not 
usedd in the matched case-control study (leaving 65 subjects). Data collected at the index visits 
weree used for analysis, so that exposure always preceded the outcome. Control visits were 
selectedd from the 3,061 visits of remaining 253 (=339-86) H>U in the study group. Visits 
occurringg less than 6 months after the previous visit were matched to the index visit 2:1 on 
yearr of intake in the cohort to adjust for possible selective recruitment over time, and on year 
off cohort visit to control for secular trends, e.g. changes in methadone treatment policy over 
thee years. 

Thee methadone prescriptions were ascribed to the time interval between the index and 
previouss visit. The following methadone treatment characteristics were studied: (1) mean 
methadonee dosage on the weeks/days that it was prescribed (no methadone, <20, 21-40, 41-
60,, 61-80 and >80 mg/day), (2) steady methadone dosage (defined as standard deviation of 
thee mean individual methadone dosage of <2.5 mg/day), (3) frequency of program attendance 
(calculatedd as the percentage of weeks with methadone prescriptions of the total weeks since 
previouss visit: 100%, 67-99%, 1-66% and no methadone) and (4) main site of methadone 
prescriptionn (methadone outpost, outpatient clinic for drug-abusing prostitutes and foreigners, 
methadonee bus, GP and other). 

Individuall changes in methadone dosage and frequency of program attendance were also 
studied.. Short-term change was calculated between the period preceding the index visit and 
thee period preceding the previous visit. Visits on which no methadone was prescribed were 
excluded.. Short-term change in mean methadone dosage was categorized as 'decrease', 'no 
change',, '<10 mg/day increase' and '>10 mg/day increase' and short-term change in 
frequencyy of program attendance in 'lower percentage of weeks in treatment', 'no change' 
andd 'higher percentage of weeks in treatment'. Long-term change in methadone dosage was 
calculatedd as the individual linear least-squares regression slope of methadone dosage from 
intakee in the cohort (or start injecting when initiating injecting during follow up) until the 
indexx visit and categorized '<0\ '0-4', '5-13' and '>13 mg/year'. The assumption of a linear 
associationn was based on individual plots of dosage against time. Long-term change in 
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frequencyy of program attendance was not calculated since the majority of participants had a 
highh frequency of program attendance resulting in low variability. 

Figuree 4.1 Selection of cases and controls in the nested matched case-control study 

4888 injection drug users (IDU) 
att least 2 years follow up 
att least 1 year injecting 

3399 IDU * 
registeredd in 

Centrall Methadone Register 

II ~ 
866 IDU ceased injecting 

8686 index visits: 
lastlast cohort visit pmceding cessation 

I I 
2121 index visits of 21 IDU 
intervall before index visit 

>> 6 months 

655 index visits of 65 IDU 
intervall before index visit 

<== 6 months 
CASES S 

2533 IDU did not cease injecting 
3,0613,061 visits 

r r 
130130 visits of 130 IDU 
intervall before visit 

:: 6 months and matched* 
CONTROLS S 

1 1 
2,9312,931 remaining visits 

TwoTwo sets of variables, socio-demographics and injecting / sexual risk behaviour, were used 
too identify predictors of cessation of injecting other than methadone and to adjust for possible 
confounding.. Socio-demographics included gender, nationality, ethnic group, homelessness, 
age,, HIV-status and AIDS diagnosis. Injecting drug use variables included duration of 
injecting,, frequency of injecting, main type of drug injecting, injecting mainly at home, main 
injectingg partner and percentage of new needles via needle exchange program. Non-injecting 
drugg use variables included use of barbiturates and tranquilizers, frequency of non-injecting 
heroinn and cocaine use and units of alcohol per day. Sexual behaviour included injecting drug 
usee of steady partner and current prostitution. 

Conditionall logistic regression analysis was used to identify significant and independent 
determinantss of cessation of injecting. Multivariate models were build using forward stepwise 
techniques,, variables with a p-value <0.10 were considered potential independent 
determinants. . 

Amongg HIV-negatives, HIV-seroconversion following the index visit were compared for 
casess and controls. Time of HIV-seroconversion was defined as the midpoint between the last 
HIV-negativee and first HIV-positive visit. Poisson regression analysis was used to calculate 
95%% confidence intervals (CI) for the HIV-seroconversion rates. 

Forr all statistical testing a p-value <0.05 (two-sided) was considered statistically 
significant. . 
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Results s 

Incidencee of cessation of injecting drug use 

Theree were 488 study participants with >2 years of follow up who injected at least 1 year 
duringg follow up; the total number of person years (PY) was 2,665. At intake in the cohort the 
meann age was 30 years (standard deviation (SD) 6, range 16-49), 60% was male, 26% had 
non-Dutchh nationality and 30% was HIV-positive. Ninety-five percent had a history of 
injectingg at intake in the cohort, with mean duration of injecting drug use of 10.1 years (SD 
6.2,, range 1-27). Thirteen study participants started injecting during follow up, and became 
eligiblee for this study after one year of injecting drug use. One hundred and ten study 
participantss ceased injecting for at least one year; the overall incidence of cessation of 
injectingg was 4.1 /100 PY. After cessation of injecting (total number of PY 267) 49 out of 110 
restartedd injecting, resulting in a high incidence of re-starting injecting: 17.2 /100 PY. 

Figuree 4.2 presents the cumulative incidence of cessation of injecting. Stratified according 
too calendar year, the incidence of cessation of injecting was 2.2 /100 PY in 1985-89, 4.3 /100 
PYY in 1990-91, 4.55 /100 PY in 1992-94 and 5.5 /100 PY in 1995-97 (ptrend=0.005). 

Figuree 4.2 Cumulative incidence of cessation of injecting in a cohort of 488 injecting 
drugg users 
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Figuree 4.3 shows the cumulative incidence of re-starting injecting: the longer the period of 
non-injecting,, the smaller the likelihood of re-starting. The cumulative incidence of re-starting 
injectingg at 5 years after cessation of injecting was 65%. 

Afterr cessation of injecting, 47% (n=52) of the 110 cohort participants who ceased 
injectingg also stopped using non-parenteral heroin and cocaine use. 
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Figuree 4.3 Cumulative incidence of re-starting injecting in a cohort of 110 injecting 
drugg users who ceased injecting for at least 1 year 
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Tablee 4.1 presents the univariate associations found in the matched case-control study 
betweenn all methadone maintenance treatment modalities and cessation of injecting. 
Methadonee dosage and frequency of program attendance were not statistically significantly 
associatedd with cessation of injecting in univariate analysis, although the OR's for no 
methadonee and an increase in methadone dosage of more than 13 mg per year were relatively 
highh (>2.0) and borderline significant. Cohort participants who received methadone mainly 
viaa the outpatient clinic for drug-abusing prostitutes and foreigners ceased injecting less often 
thann did cohort participants who received methadone via the local outpost. 

Tablee 4.2 presents significant uni- and multivariate associations between cessation of 
injectingg and the general characteristics and drug use/sexual behaviour variables. Univariate 
significantt variables were less than daily injecting, use of non-injecting heroin, no use or 
irregularr use of the needle exchange program and current prostitution. Independent predictors 
off cessation of injecting were less than daily injecting, no use or irregular use of the needle 
exchangee program and current prostitution. Those who ceased injecting had decreased their 
frequencyy of injecting over the year before the index visit. The median change was -3 
times/monthh and for those who continued injecting the median change was zero (pmBn„.„h,inCv 
,«=0.03). . 

Inn multivariate analysis of the methadone variables, independent predictors were an 
individuall increase of 5 mg or more per year and receiving methadone mainly via the 
outpatientt clinic for drug-abusing prostitutes and foreigners (table 4.3, Model 1). Model 1 was 
extendedd with the multivariate significant variables shown in table 4.2. The OR for receiving 
methadonee via the outpatient clinic for prostitutes and foreigners increased from 0.2 to 0.4 
andd was no longer statistically significant. The effect of long-term change in methadone 
dosagee became stronger after adjustment for the non-methadone variables. Adding any of the 
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otherr variables (see Methods) did not change the results in both models; there was no effect 

modificationn by HIV-status or by calendar year. 

Tablee 4.1 Univariate associations between methadone maintenance treatment 
modalitiess and cessation of injecting 

TotalTotal number 
MeanMean methadone dosage (mg/day) 
0 0 
1-40 0 
>40-60 0 
>60-80 0 
>80 0 

SteadySteady mean methadone dosage" 
no o 
yes s 

Casess (%) 
65 5 

7(11) ) 
144 (22) 
15(23) ) 
144 (22) 
155 (23) 

322 (55) 
266 (45) 

Short-termShort-term change in methadone dosage 
decrease e 
noo change 
<100 mg/day increase 
<100 mg/day increase 

144 (28) 
133 (26) 
11(21) ) 
122 (24) 

Long-termLong-term change in methadone dosage 
decrease e 
0-44 mg/year increase 
5-133 mg/year increase 
>133 mg/year increase 

FrequencyFrequency of program attendance 
noo methadone 
<67% % 
>67% % 
100% % 

Short-termShort-term change in frequency of pi 
noo change 
higherr frequency 
lowerr frequency 

MainMain site of prescription 
noo methadone 
locall outpost 
outpatientt clinic for addicted 
prostitutess and foreigners 
methadonee bus 
GP P 
other r 

13(21) ) 
10(16) ) 
18(29) ) 
211 (34) 

7(5) ) 
8(12) ) 

10(15) ) 
40(62) ) 

-ogram-ogram attendance ' 
29(58) ) 
111 (22) 
100 (20) 

7(11) ) 
277 (42) 

5(8) ) 
144 (22) 
8(12) ) 
4(6) ) 

Controlss (%) 
130 0 

7(5) ) 
300 (23) 
433 (33) 
288 (22) 
22(17) ) 

56(48) ) 
61(52) ) 

299 (29) 
31(31) ) 
211 (21) 
200 (20) 

38(29) ) 
355 (27) 
29(22) ) 
28(22) ) 

7(11) ) 
20(15) ) 
15(12) ) 
888 (62) 

644 (63) 
222 (22) 
15(15) ) 

7(7) ) 
477 (36) 

30(23) ) 
22(17) ) 
14(11) ) 
10(8) ) 

OR R 

2.93 3 
1.28 8 
1.00 0 
1.36 6 
1.96 6 

1.00 0 
0.87 7 

0.87 7 
1.00 0 
1.06 6 
0.97 7 

1.00 0 
1.02 2 
1.99 9 
2.11 1 

2.13 3 
0.83 3 
1.39 9 
1.00 0 

1.00 0 
1.46 6 
1.55 5 

1.66 6 
1.00 0 

0.30 0 
1.03 3 
1.04 4 
0.71 1 

95%% CI 

0.87-9.81 1 
0.54-3.04 4 

0.59-3.17 7 
0.82-4.72 2 

0.47-1.63 3 

0.30-2.53 3 

0.38-3.01 1 
0.36-2.61 1 

0.39-2.68 8 
0.79-5.00 0 
0.91-4.87 7 

0.70-6.46 6 
0.32-2.17 7 
0.56-3.46 6 

0.63-3.38 8 
0.57-4.20 0 

0.52-5.24 4 

0.11-0.86 6 
0.47-2.24 4 
0.40-2.74 4 
0.19-2.72 2 

OR:: Odds Ratio, CI: Confidence Interval, GP: general practitioner 
1:: since previous visit, 2: defined as SD of mean methadone dosage <2.5 mg/day, 3: no methadone 
sincee previous visit was excluded, 4: index visit compared to the previous visit, 5: slope in mean 
methadonee dosage calculated over the total injecting period preceding index visit 
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Tablee 4.2 Uni- and multivariate significant associations between cessation of injecting 
andd drug use / sexual behaviour 

Casess Controls Univariate Multivariate 
(%)) (%) OR 95% CI OR 95% CI 

TotalTotal number 65 130 

LessLess than daily injecting 56 (89) 72 (56) 

FrequencyFrequency of non-injecting heroin use 

nonee 38 (59) 101 (78) 
lesss than weekly 13 (20) 13(10) 
weeklyy 14(22) 16(12) 

PercentagePercentage new needles via needle exchange program 
00 20(32) 14(11) 
1-99%% 9(14) 12(9) 
100%% 34(54) 102(80) 

CurrentCurrent prostitution 20(12)) 32(25) 

6.311 2.60-15.33 5.53 2.10-14.49 

1.00 0 
2.488 1.08-5.70 
2.211 1.00-4.89 

4.988 2.01-12.38 3.10 1.12-8.55 
2.755 1.00-7.50 2.73 0.91-8.17 
1.000 1.00 

0.400 0.17-0.97 0.29 0.10-0.81 

OR:: Odds Ratio, CI: Confidence Interval 

Tablee 4.3 Multivariate predictors of cessation of injecting 

Long-termLong-term change in methadone dosage' 
decrease e 
0-44 mg/year increase 
>55 mg/year increase 

MainMain site of prescription2 

noo methadone 
locall outpost 
outpatientt clinic for addicted 
prostitutess and foreigners 
methadonee bus 
GP P 
other r 

OR R 

1.00 0 
1.18 8 
4.20 0 

1.79 9 
1.00 0 

0.18 8 
0.68 8 
2.27 7 
1.17 7 

Modell 1 
95%% CI 

0.40-3.46 6 
1.54-11.46 6 

0.39-8.21 1 

0.05-0.59 9 
0.28-1.65 5 
0.74-6.97 7 
0.27-5.11 1 

Modell 2 
OR R 

1.00 0 
1.57 7 
9.19 9 

1.89 9 
1.00 0 

0.40 0 
0.64 4 
3.04 4 
0.77 7 

95%% CI 

0.39-6.27 7 
2.37-35.70 0 

0.20-17.99 9 

0.08-1.96 6 
0.20-2.03 3 

0.70-13.14 4 
0.14-4.27 7 

Modell 1: significant and independent methadone variables; 
Modell 2: significant and in-dependent methadone variables adjusted for frequency of injecting, 
percentagee new needles obtained via needle-exchange program and current prostitution 
OR:: Odds Ratio, CI: Confidence Interval, GP: general practitioner 
1:: slope in mean methadone dosage calculated over the total injecting period preceding index visit, 
2:: since previous visit 
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HIV-seroconversionn rates after cessation of injecting 
Forty-onee cases and 77 matched controls were HIV-negative. From the index visit 

onwards,, the follow up was 216 PY for the matched controls and with seven seroconverters 
thee HrV-incidence was 3.2 /100 PY (95% CI 1.5-6.8). For cases total follow up after 
cessationn of injecting, including follow up after relapse, was 152 PY. The overall HIV-
incidencee was 0.7 /100 PY (one seroconverter in 152 PY, 95% CI 0.1-4.7, compared to the 
matchedd controls, RR 0.2, 95% CI 0.0-1.7, pukeiihood ratio statistie=0.07). 

Thee follow-up of cases could be divided in the period of non-injecting and follow up after 
relapse.. There were no seroconversions during the period of non-injecting (129 PY), after re
startingg injecting there was one seroconverter, however follow up was small (23 PY). 

Discussion n 
Thee main finding of the present study is that a steady individual increase in methadone 

dosagee was significantly and independently related to cessation of injecting, in contrast to 
highh and steady methadone dosages and retention in treatment. After cessation of injecting, 
nonee of the study participants became infected with HIV. 

Wee found no statistically significant effect of high absolute methadone dosages and 
treatmentt retention on cessation of injecting, although the OR for receiving a mean 
methadonee dosage >80 mg/day was relatively high (OR-1.96, reference 40-60 mg/day). 
However,, this study was observational and self-selection could have biased our results to 
unity.. In general, staff and client determine the methadone dosage together. High dosages are 
thereforee partly a personal choice. A previous study indicated that high risk IDU, who are 
probablyy less likely to stop injecting, receive higher methadone dosages. Consequently, the 
effectt of high methadone dosages could be underestimated. Self-selection bias is less a 
problemm when change in methadone dosage within an individual is examined: the change is 
conditionedd on baseline client characteristics. For this variable we did find a significant effect. 

Ourr results suggest that cessation of injecting is a long-term gradual process. We showed 
thatt study participants who ceased injecting had gradually lowered their frequency of 
injectingg and a low frequency of injecting was a strong predictor for cessation of injecting. 
Non-parenterall heroin and cocaine use were also related to cessation of injecting, indicating a 
transitionn to non-injecting use. In addition, a long-term rather than short-term increase in 
methadonee dosage was significantly related to cessation of injecting. This also implies that an 
increasee in methadone dosage may only have an effect on injecting cessation on the long 
term.. Consequently, evaluation studies of methadone treatment should have a considerable 
amountt of follow up to investigate effectiveness. 

AA methadone dosage of 60 mg/day is considered to be the threshold at which the effects of 
additionall heroin use will be blocked and craving is prevented. To check whether the effect of 
increasee in methadone dosage was the same at varying levels of methadone dosage, the 
associationn between change in methadone dosage and cessation of injecting was modeled for 
dosagess <60 mg/day and >60 mg/day (at the index visit) separately. For initial methadone 
dosagess <60 mg/day the OR for an increase in methadone dosage of >5 mg/year was elevated, 
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butt non-significant (1.79, 95% CI 0.66-4.86, reference=decrease). For methadone dosages 
>600 mg/day the model could not be fitted (because only 2 out of 26 matched sets discordant 
inn outcome). The interaction-term between initial methadone dosage and change in 
methadonee dosage was non-significant (p=0.16). Because these results are based on small 
numbers,, these findings need to be confirmed in other studies with larger numbers of study 
participants. . 

Thee incidence of cessation of injecting increased significantly over the years, reflecting a 
behaviourall change of drug users in Amsterdam. Our findings in the cohort are in line with 
figuress of the needle-exchange program in Amsterdam: the number of exchanged needles 
decreasedd from 1.000.000 in 1990-92 to 500.000 in 1996-97. However, relapse to re-starting 
wass very high and the longer the period of non-injecting, the smaller the likelihood of re
starting.. Thus, as found previously, injecting drug use cannot be seen as a stable habit30,31, but 
overr the years, an increasing group of IDU succeeds in cessation of injecting. After cessation 
off injecting, half of the study participants stopped using heroin and cocaine completely. 

Clientss of the outpatient clinic for drug-abusing prostitutes and foreigners ceased injecting 
lesss often. These clients are mainly severely addicted female drug users who prostitute 
themselvess to earn money for drugs. Apparently, giving up injecting is not a major health goal 
inn this group and difficult to accomplish under unchanged social circumstances. 

Severall study limitations need to be discussed. First, because this study is part of an 
epidemiologicall cohort study on HIV/AIDS, we did not routinely measure psychological and 
sociall factors possibly related to injecting practices and we could not include these factors in 
multivariatee analysis. Injecting drug use was self-reported. However, as signs of recent 
injectingg were checked at physical examination and as the cohort study is independent of the 
methadonee programs, we believe that injecting was measured adequately. 

Secondly,, it may be that cohort participants who stopped (injecting) drug use were less 
willingg to further participate in the cohort, because they no longer wanted to be associated 
withh people from the 'drug scene'.32 The finding in the present study that those who cease 
injectingg less frequently use the needle-exchange program, independent of their frequency of 
injecting,, is probably also indicative for this mechanism. Selective loss to follow up may 
resultt in an underestimation of the incidence of cessation of injecting, but since a relationship 
betweenn methadone treatment and loss to follow up is not very plausible, the associations 
betweenn methadone treatment and cessation of injecting are probably not influenced. 

Thirdly,, generalization of the results to all drug users is difficult since all study participants 
hadd a history of treatment and mean age was relatively high. Therefore, absolute measures 
suchh as the incidences of cessation of injecting and re-starting injecting need to be interpreted 
withh caution. The observed associations between methadone treatment modalities and 
cessationn of injecting can probably be generalized because it is not very likely that these will 
bee different in other groups of drug users. 

Inn conclusion, this observational study suggests that cessation of injecting is a gradual 
process.. The absence of HIV-seroconversions in the period of non-injecting stresses the 
importancee of cessation of injecting as public health goal. Steadily increasing individual 
methadonee dosages may be useful in supporting IDUs in the process of giving up injecting. 
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Ameijden n 

Abstract t 

•• Study objective To evaluate methadone maintenance treatment modalities, prescribed within 
thee concept of harm reduction, in relation to the incidence of HIV infection among drug users 
withh a history of methadone treatment in Amsterdam, The Netherlands. 

•• Design Prospective observational cohort study among 582 HIV-negative drug users. To 
ensuree valid and detailed assessment of methadone treatment, data of the Central Methadone 
Registerr in Amsterdam were linked to the Amsterdam cohort study among drug users. 

•• Methods Poisson regression analysis was used to identify independent and significant 
predictorss of incidence of HIV. 
•• Main results During 1906 person years, 58 drug users seroconverted, the overall HIV-
incidencee being 3.0 per 100 person years with a declining trend for current injectors. An 
increasee in frequency of methadone program attendance [relative risk (RR), 2.4; 95% 
confidencee interval (CI), 1.2-4.6, compared to no change] and increase in methadone dosage 
(RR,, 0.8; 95% CI, 0.6-1.0, per category of change of 10 mg/day) were significantly associated 
withh incidence of HIV in multivariate analysis. Methadone dosage and frequency of program 
attendancee in itself were no significant predictors. Other multivariate significant risk factors 
weree homelessness, current injecting and in-patient hospital care. 
•• Conclusions Among drug users who receive methadone maintenance treatment in a harm-
reductionn setting, which includes ancillary services as needle exchange programs and HIV 
testingg and counselling, prescription of high methadone dosages is not sufficient to stop the 
spreadd of HIV. However, an individual increase of the methadone dosage and measures to 
achievee high treatment retention could contribute to the prevention of HIV among drug users. 
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Introduction n 

Internationall studies suggest that methadone treatment can reduce the spread of HIV 
amongg heroin- dependent drug users. " The type of treatment programs in these studies, 
however,, were predominantly detoxification clinics or methadone maintenance programs with 
strictt entry criteria. Because of these strict regimes, only a small (and probably selected) 
groupp of drug users could benefit from these methadone programs. 

Inn Amsterdam, The Netherlands, methadone programs are implemented according to the 
harmm reduction approach. The main goal is keep in contact with as many drug users as 
possible,, therefore methadone is prescribed in different types of programs in combination 
withh social-medical care and needle-exchange facilities."'12 With this approach, an estimated 
60-70%% of all drug users in Amsterdam is reached and the impact on the spread of HIV-
infectionn could be high. The aim of the present study was to evaluate methadone maintenance 
treatmentt in Amsterdam in relation to the HIV-incidence. 

Methods s 

Inn December 1985, an open and ongoing cohort study among drug users was started in 
Amsterdam.13"155 Participants are mainly recruited from local methadone outposts and a 
sexuallyy transmitted disease clinic for addicted prostitutes and asked to return every four 
monthss for follow-up visits. At all visits, blood is drawn and a standardised questionnaire is 
administered.. Questions about current behaviour refer to the period between the present and 
precedingg visit. Blood specimens were tested for HIV by enzyme-linked immunosorbent 
assayy (ELISA); positive specimens were confirmed by immunoblotting.13 

Too ensure detailed and valid assessment of methadone treatment, data of the Central 
Methadonee Register (CMR, which covers all methadone prescriptions in Amsterdam on a 
dailyy basis [until 1989 weekly]) were linked to data of the cohort.12 Methadone data were 
availablee for 1058 participants, between 1985 and 1996. 

Off these 1058 participants, 795 were HIV-negative at cohort entry and 621 had at least one 
follow-upp visit. To increase precision of the methadone variables and minimize recall bias for 
behaviorall variables only visits with time intervals between the present and preceding cohort 
visitt of <6 months were included in the analysis, leaving 6234 visits of 582 cohort participants 
(totall number of person years (PY) 1906). 

Thee methadone prescriptions were summarised over the time intervals between the cohort 
visitss in the following variables (categories see Table 5.1): mean methadone dosage on the 
weekss it was prescribed, frequency of program attendance (percentage of weeks with 
methadonee prescriptions) and main site of prescription. Also individual changes in methadone 
dispensingg between two visits were also studied, but these were only recorded when 
participantss had received methadone treatment on two subsequent visits. The variables were 
changee in mean methadone dosage, change in frequency of program attendance and change in 
mainn site of prescription. 

Generall characteristics and (drug use/sexual) risk behaviour variables were used to adjust 
forr possible confounding. General characteristics included sex, calendar year, nationality, 
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ethnicc group, homelessness, age and in-patient hospital care in the period preceding the 
infectionn period. Drug use variables included current injecting, duration of injecting drug use, 
currentt barbiturate and/or tranquilliser use and units of alcohol per day. Sexual behaviour 
includedd type of steady partner, HIV status of steady partner and current prostitution. Among 
currentt injectors, the frequency of injecting, main type of drug injected, injecting mainly at 
home,, main injecting partner, borrowing needles used by somebody else and the percentage 
off new needles obtained via needle exchange program were also included. 

Duee to the time window between the moment of infection and the occurrence of 
antibodies,166 the most probable period of infection was defined using the results of 
polymerasee chain reaction (PCR), p24 antigen tests17 and HIV-RNA data. The time interval 
betweenn the last negative and first PCR, p24 antigen or HIV-RNA positive visit was defined 
ass period of infection. For nine seroconverters there were no PCR, p24 antigen or HIV-RNA 
dataa and so the time interval between the last HIV-antibody negative and first HIV-antibody 
positivee visit was defined as period of infection for this group. 

Alll variables were treated as time-dependent. Poisson regression analysis was used to 
modell incidence of HIV and to calculate 95% confidence intervals (CI). Multivariate models 
weree build using stepwise techniques, variables with a p-value <0.10 were considered as 
potentiall independent determinants. A p-value <0.05 was considered statistically significant. 

Results s 

Sixtyy percent of the study group (n=582) were male and 76% was Dutch. At intake the 
meann age was 31 years (SD, 7; range 16-52). Seventy-five percent had a history of injecting 
(meann duration 9.6 years, SD, 6.3; range<l-28). The total follow up time was 1906 years, 58 
studyy participants seroconverted during follow-up. The incidence of HIV was 6.0 per 100 
person-yearss among current injectors and 0.2 per 100 person-years among non-injectors 
(overalll 3.0 per 100 person-years). 

Forr drug users who received methadone dosages up to 80 mg/day the incidence of HIV 
increasedd with increasing methadone dosage (Table 5.1). A mean dosage greater than 80 
mg/dayy was associated with a two-times lower incidence of HIV compared to dosages of 40-
600 mg/day, but this difference was not statistically significant. For change in methadone 
dosagee a dose-effect relationship was observed: the trend test was statistically significant 
[relativee risk (RR) 0.8; 95% CI, 0.6-1.0; piikeiihood ratio statistic=0.04). Compared with drug users 
whoo did not interrupt the program, those with a low frequency of program attendance were 
twicee as likely to become infected with HrV (borderline significant). An increase in the 
frequencyy of program attendance was significantly associated with a higher incidence of HIV. 
Thee incidence of HIV for a decrease in the frequency of program attendance was also 
elevated,, but this difference was not statistically significant. Drug users who received 
methadonee mainly via the outpatient clinic for prostitutes and foreigners and drug users who 
didd not have a main site of methadone prescription or who receive methadone mainly in 
policee station or prison (category 'other'), had a significantly higher incidence of HIV 
(comparedd to clients of the methadone outposts). Independent predictors were change in 
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frequencyy of program attendance (Rrincrease, 2.4; 95% CI, 1.2-4.6; RRdecrease, 1.5; 95% CI 
0.7-3.2,, compared to no change) and change in mean methadone dosage (RR, 0.8; 95% CI, 
0.6-1.0,, per category). Adjustment for the other methadone variables did not change these RR 
values. . 

Ass current injecting is the most important risk factor for HIV-infection and related to the 
differentt methadone treatment modalities,12 the univariate results of Table 5.1 were adjusted 
forr current injecting (data not shown). For methadone dosages up to 40 mg/day the RRs 
approachedd unity, indicating that current injectors more often receive higher dosages. The RR 
forr receiving methadone via the outpatient clinic for prostitutes and foreigners decreased from 
2.11 to 1.7, indicating a higher number of current injectors among clients of this outpatient 
clinic.. The RR for a low frequency of program attendance increased somewhat, from 2.1 to 
2.6,, and became statistically significant. This indicates a relatively high number of non-
injectorss among those with low frequency of program attendance. The other RRs did not 
changee substantially. 

Becausee of the low number of seroconverters among the non-injectors, the possible 
interactionn between current injecting and the methadone treatment modalities could not be 
studied.. Therefore we repeated the analyses selected on current injecting. The results were 
comparablee to the models adjusted for current injecting. 

Off the general characteristics and drug use/sexual risk behaviour variables, homelessness, 
currentt injecting and in-patient hospital care were independent risk factors for HIV-infection 
(Tablee 5.2). 

Too examine potential confounding of general characteristics and current risk behaviours on 
thee association between methadone maintenance treatment and incidence of HIV, all 
univariatlyy significant risk factors were added to the multivariate methadone treatment model 
containingg change in frequency of program attendance and change in methadone dosage. For 
ann increasing frequency of program attendance the RR increased from 2.4 to 3.2 and for a 
decreasingg frequency from 1.5 to 2.5 (P<0.05); the RR of change in methadone dosage did not 
change.. Adjustment for the non-significant variables did not change the results substantially. 
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Tablee 5.1 Univariate associations between methadone treatment modalities and HIV 

incidencee among drug users in the Amsterdam cohort study 

Treatmentt Modality SCt PYJ IR§ RR ĵ 95% CI# 

MeanMean methadone dosage (mg/day) 

0 0 
<20 0 

21-40 0 

41-60 0 

61-80 0 

>80 0 

ChangeChange in methadone dosage (mg/day)* 

decreasee >10 

decreasee <10 

noo change 

increasee <10 
increasee >10 

MainMain site of prescription 

noo methadone 
locall outposts 

outpatientt clinic addicted 

prostitutess and foreigners 

methadonee bus 

GP P 

outdoorr addiction clinic 
other r 

ChangeChange in site of prescription * 

no o 
yes s 

FrequencyFrequency of program attendance (%) 

100 0 

76-99 9 

25-75 5 

1-24 4 

00 (no methadone) 

ChangeChange in frequency of dispensing* 

noo change 
higherr frequency 

lowerr frequency 

3 3 

4 4 

11 1 

22 2 

15 5 

3 3 

10 0 

12 2 

12 2 

10 0 

5 5 

3 3 
19 9 

12 2 

14 4 

4 4 

1 1 
5 5 

43 3 

7 7 

32 2 

10 0 

7 7 

6 6 
3 3 

26 6 

14 4 

10 0 

283 3 

149 9 

460 0 

578 8 

274 4 

162 2 

132 2 

316 6 

375 5 

371 1 
171 1 

283 3 

645 5 

194 4 

394 4 

276 6 

58 8 

58 8 

1317 7 

159 9 

1063 3 

259 9 

205 5 

96 6 

283 3 

1008 8 
232 2 

236 6 

1.1 1 

2.7 7 

2.4 4 

3.8 8 

5.5 5 

1.9 9 

7.6 6 

3.8 8 

3.2 2 

2.7 7 
2.9 9 

1.1 1 

2.9 9 

6.2 2 

3.6 6 
1.5 5 

1.7 7 
8.6 6 

3.3 3 
4.4 4 

3.0 0 

3.9 9 

3.4 4 

6.2 2 

1.1 1 

2.6 6 
6.1 1 

4.2 2 

0.3 3 

0.7 7 
0.6 6 

1.0 0 

1.4 4 

0.5 5 

2.4 4 

1.2 2 

1.0 0 

0.8 8 

0.9 9 

0.4 4 

1.0 0 

2.1 1 

1.2 2 
0.5 5 

0.6 6 

2.9 9 

1.0 0 

1.4 4 

1.0 0 

1.3 3 
1.1 1 

2.1 1 

0.4 4 

1.0 0 
2.3 3 

1.6 6 

0.1-0.9 9 

0.2-2.0 0 

0.3-1.3 3 

0.8-2.8 8 

0.2-1.6 6 

1.0-5.5 5 

0.5-2.6 6 

0.4-2.0 0 

0.3-2.6 6 

0.1-1.2 2 

1.0-4.3 3 

0.6-2.4 4 
0.2-1.5 5 

0.14.4 4 

1.1-7.9 9 

0.6-3.0 0 

0.6-2.6 6 
0.5-2.6 6 

0.9-5.0 0 

0.1-1.2 2 

1.2-4.5 5 

0.8-3.4 4 

ff number of seroconverters; % Person Years; § Incidence Rate, per 100 PY; | Relative Risk; # 
Confidencee Interval; * less seroconverters and person years due to selection on methadone on two 
subsequentt visits 
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Tablee 5.2 Uni- and multivariate associations between general characteristics, drug use 
andd sexual risk behaviour and HIV incidence among drug users in the Amsterdam 
cohortt study 

Univariatee Multivariate 
SCff PYJ IR§ RRIf 95%CI# RR 95% CI 

HomelessnessHomelessness * 
no o 
yes s 

InpatientInpatient hospital care*, ** 
no o 
yes s 

CurrentCurrent injecting 
no o 
yes s 

DurationDuration of injecting (years)** 
neverr injected 
<8 8 
8-11 1 
12-16 6 
>16 6 

FrequencyFrequency of heroin smoking 
none e 
<weekly y 
>weekly y 

Tranquillisers Tranquillisers 
no o 
yes s 

HIV-statusHIV-status steady partner* 
noo partner 
HIV-positive e 
HIV-negative e 
unknown n 

CurrentCurrent prostitution 
no o 
yes s 

35 5 
13 3 

37 7 
9 9 

2 2 
56 6 

1 1 
20 0 
11 1 
13 3 
12 2 

42 2 
10 0 
6 6 

23 3 
35 5 

30 0 
5 5 
8 8 
5 5 

43 3 
15 5 

AmongAmong current injectors, injecting mainly 
yes s 
no o 

34 4 
22 2 

15312.3 3 
1500 8.7 

15172.4 4 
1255 7.2 

9755 0.2 
9299 6.0 

361 1 0.3 3 
3400 5.9 

324 4 
385 5 
357 7 

1007 7 
342 2 
557 7 

1182 2 
722 2 

874 4 
50 0 

402 2 
365 5 

1604 4 
289 9 

3.4 4 
3.4 4 
3.4 4 

4.2 2 
2.9 9 
1.1 1 

2.0 0 
4.9 9 

3.4 4 
9.9 9 
2.0 0 
1.4 4 

2.7 7 
5.2 2 

atat home 
744 4 4.6 6 
1822 12.1 

1.0 0 
3.8 8 

1.0 0 
3.0 0 

1.0 0 
29.4 4 

0.1 1 
1.0 0 
0.6 6 
0.6 6 
0.6 6 

1.0 0 
0.7 7 
0.3 3 

1.0 0 
2.5 5 

1.0 0 
2.9 9 
0.6 6 
0.5 5 

1.0 0 
1.9 9 

1.0 0 
2.7 7 

2.0-7.2 2 

1.4-6.1 1 

7.2-12.4 4 

0.0-0.4 4 

0.3-1.2 2 
0.3-1.2 2 
0.3-1.2 2 

0.4-1.4 4 
0.1-0.6 6 

1.5-4.2 2 

1.1-7.5 5 
0.3-1.3 3 
0.2-1.1 1 

1.1-3.5 5 

1.6-4.5 5 

1.0 0 
2.5 5 

1.0 0 
2.4 4 

1.0 0 
21.9 9 

1.3-4.8 8 

1.2-5.0 0 

5.3-90.6 6 

tt number of seroconverters; % Person Years; § Incidence Rate /100 PY; f Relative Risk; # Confidence 
Interval;; * available since 1989; ** period preceding infection period (see Methods) 
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Discussion n 

Amongg Amsterdam drug users with a history of methadone treatment, no statistically 
significantt protective effect of high methadone dosages in itself could be demonstrated, 
althoughh the effect was in the expected direction.418"20 Apart from low statistical power as 
highh dosages were not frequently prescribed, this might be explained by self-selection bias. In 
thee Amsterdam harm reduction approach, the height of the dosage is a personal choice and 
probablyy correlated with risk behaviour. For example, a previous study in our cohort indicated 
thatt more severely addicted drug users, including active injectors, receive higher methadone 
dosages.122 Self-selection bias is less present when changes within an individual are examined; 
wee found that an increasing methadone dosage was significantly and independently associated 
withh lower incidence of HIV. 

Thee causal mechanism between methadone and HIV-infection is that high methadone 
dosagess may lead to cessation of injecting, resulting in a lower incidence of HIV. In this 
study,, the RR for receiving >80 mg methadone per day did not change substantially after 
adjustmentt for current injecting. This indicates that the low incidence of HIV among non-
injectorss could probably not be explained by the prescription of high methadone dosages. 

Changess in the methadone prescription regime (decrease in methadone dosage and increase 
inn frequency of program attendance) were associated with an increased risk for HIV. In 
general,, the methadone dosage is reduced to reach detoxification, on request of the client or 
involuntaryy during imprisonment. It may be that, when the attempt to detoxify fails, or when 
releasedd from prison there is an increased risk for unsafe behaviour. The urge to inject after a 
periodd of non-injecting is demonstrated by a study of Van Haastrecht et al : relapse to 
injectingg on the very day of release from prison occurred in one in every three released 
intravenouss drug users. Since we observed a dose-effect relation for change in methadone 
dosage,, an increase in methadone dosage (which is the active policy) can be seen as protective 
forr incidence of HIV infection. Continuous retention in treatment, which, among other things, 
cann be achieved by relatively high, adequate methadone dosages" " and the prevention of 
relapsee to injecting after a period of non-injecting (e.g. continuation of the methadone 
maintenancee treatment during imprisonment) are therefore important goals in preventing the 
spreadd of HIV among drug users. 

Receivingg methadone via the outpatient clinic for addicted prostitutes and foreigners and 
currentt prostitution were associated with a higher incidence of HIV, which was explained by 
aa high level of current injecting in these groups. Another study in our cohort indicated that 
drug-usingg prostitutes cease injecting less often, compared with injecting drug users without 
commerciall partners (MW Langendam, GHA van Brussel, RA Coutinho et al, manuscript 
submitted).. Since the methadone dosage is already relatively high among clients of this 
outpatientt clinic,12 additional prevention measures should be developed for this subgroup of 
drugg users, also because with regard to the potential of spread of HIV to the general 
population. . 

Inn conclusion, among drug users who receive methadone maintenance treatment in a harm-
reductionn setting, with ancillary services as needle exchange programs and HIV testing and 
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counselling,, prescription of high methadone dosages is not sufficient to stop the spread of 

HIV.. However, the present results indicate that an individual increase of the dosage and 

measuress to achieve high treatment retention could contribute to HIV prevention. 
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Ameijden n 

Abstract t 

•• Objectives To investigate the impact of harm reduction-based methadone programs on 
mortalityy among heroin users. 

•• Methods A prospective cohort study was conducted among 827 participants of the 
Amsterdamm Cohort Study among drug users. Poisson regression was used to identify 
methadonee maintenance treatment modalities (dosage, frequency of program attendance and 
typee of program) that are significantly and independently associated with mortality due to 
naturall causes and overdose. Data of the Central Methadone Register were linked to our 
cohortt data. 
•• Results From 1985-1996, 89 participants had a natural cause of death (17.9/1000 PY) and 
311 died because of overdose (6.3/1000 PY). Adjusted for HIV-status and underweight status, 
naturall cause mortality was increased for subjects who left methadone treatment (RR 2.38, 
95%% CI 1.28-4.55). Leaving treatment was also related to higher overdose mortality, but only 
amongg injecting drug users (RR 4.55, 95% CI 1.67-12.50). 
•• Conclusions Harm reduction-based methadone treatment, in which the use of illicit drugs is 
tolerated,, is strongly related to decreased mortality from natural causes and from overdose. 
Provisionn of methadone in itself, together with social-medical care, appears more important 
thann the methadone dosage. 
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Introduction n 

Userss of illicit drugs are at increased risk of premature mortality.1"3 Their most important 
naturall causes of death are infections (e.g., AIDS, hepatitis, endocarditis), which are acquired 
mainlyy through non-sterile injecting practices and needle sharing. Common non-natural 
causess of deaths are overdose, suicide, violence, and accidents. " The HIV epidemic has 
contributedd greatly to increased mortality in this population7"10, but in most countries 
overdosee is the leading cause of death.11 

Methadonee is widely used for detoxification, but also as maintenance treatment to prevent 
withdrawall symptoms. When administered in adequate dosages it can relieve the 'narcotic 
hunger'' or craving for heroin. Findings from randomized controlled trials and observational 
studiess have shown that methadone maintenance can reduce heroin use, crime, and injection-
relatedd risk behaviors12 Opiate dependent drug users who receive methadone maintenance 
appearr to have a reduced risk of dying compared to drug users never treated with methadone 
orr drug users who have the left methadone treatment.13"16 

Thee literature on the association between mortality and treatment is based largely on 
programss at detoxification clinics or maintenance programs with waiting lists and strict entry 
criteria.. In these strict programs, use of illicit drugs during methadone treatment is not 
allowed.. In contrast, The Netherlands and some other countries like the United Kingdom and 
Australiaa take a harm reduction approach, in which illicit drug use is tolerated. To stop drug 
userss from using drugs remains the ultimate goal, but when this is not possible, the policy is 
too minimize the damage they do to themselves, other persons and society at large.17 The 
Amsterdamm methadone maintenance system therefore aims to keep in contact with as many 
drugg users as possible through different types of programs (low-, medium and high threshold) 
thatt provide methadone in combination with social-medical care and needle-exchange 
facilities.. ' For these programs, there are no waiting lists and it is relatively easy to enter 
andd re-enter the programs. Ongoing drug use during treatment is tolerated in low- and 
mediumm threshold programs. The low threshold programs are operated by the Municipal 
Healthh Service with a mobile bus and via local outposts, including one special outpatient 
clinicc for addicted prostitutes and foreigners. For clients who have regulated their drug use, 
methadonee can be prescribed in a medium-threshold program via the general practitioner 
(GP).. Clients who are willing to detoxify can receive methadone in a high-threshold program 
(outpatientt addiction clinic). Circulation between the different programs is possible and 
'promotion'' to higher threshold programs is encouraged. All services are free of charge, but 
onee has to be registered as a resident of Amsterdam. With the harm reduction approach, the 
Amsterdamm methadone programs reach an estimated 60 to 70 percent of 5,000 opiate 
dependentt drug users in Amsterdam. 

Too our knowledge there are no published reports of longitudinal studies using detailed 
registeredd methadone data to investigate the independent effects of harm reduction-based 
methadonee treatment on mortality. The aim of the present study was therefore to evaluate 
methadonee maintenance treatment modalities (dosage, frequency of program attendance and 
typee of program) in Amsterdam in relation to mortality due to natural causes and overdose. To 
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ensuree valid and detailed assessment of methadone treatment, data from a large cohort of drug 
userss were linked with data from the Central Methadone Register Amsterdam. The present 
studyy is part of a project in which harm reduction-based methadone treatment has been 
evaluatedd in relation to HlV-infection18'"1"' and mortality. 

Methods s 

Participants s 
Ourr study group was selected from participants of the Amsterdam Cohort Study among 

drugg users (ACS) which was started December 1985 in Amsterdam, the Netherlands, to assess 
thee prevalence, incidence and natural history of HIV-infection and to evaluate the AIDS 
preventionn measures.23"25 Participants in this open and ongoing study are mainly recruited 
fromm local methadone outposts and until 1997 were recruited also from a sexually transmitted 
diseasee clinic for drug-addicted prostitutes. At ACS enrollment, a blood sample is taken and 
participantss are interviewed, using a standard questionnaire; follow-up visits are scheduled 
everyy four months. At each visit, questions about current behavior refer to the period between 
thee present and preceding visit. Sera are tested for the presence of HIV-1 antibodies by 
enzyme-linkedd immunosorbent assay (ELISA) and confirmed by immunoblotting. Absolute 
numberss of CD4+ lymphocytes are determined by cytofluorometry. 

Iff ACS participants do not appear for a follow-up visit within 5 months after their previous 
visit,, they are reminded by a letter. In case of no response, a repeat letter will follow. If there 
iss still no response, the register of population in their town of residency (usually Amsterdam) 
iss approached for information on possible change of address and on vital status. Participants 
whoo refuse to return for follow-up visits or cannot return (e.g., because of leaving the 
Amsterdamm area) are not contacted again; however, if they remain in the country, their vital 
statuss is determined at intervals through inquiry at the register of population in their town of 
residency.. Causes of death are ascertained through locating and examining hospital records or 
onn the basis of information from the coroner's office. Autopsy is infrequently performed. 

Assessmentt of methadone treatment 
Too ensure detailed and valid assessment of methadone treatment, data from the Central 

Methadonee Register (CMR) in Amsterdam were linked to data of the ACS.18 The CMR 
registerss methadone dosage and form (liquid, tablet or intravenous) and dispensing location of 
alll methadone prescriptions in Amsterdam. From 1985-1988 methadone data were available 
onn a weekly basis (i.e., the last prescription of the week), and after 1988, on a daily basis. For 
thee present study, the methadone data collection ended December 1996. 

Betweenn December 1985 and December 1996, ACS participants numbered 1,218. Of 
these,, the names of 1,099 (90%) were available for linkage to the CMR; 41 (4%) were not 
registeredd in the CMR and therefore excluded from analysis. For the remaining 1,058 
participants,, all methadone prescriptions dated from six months preceding ACS entry until 
Decemberr 1996 were selected. The prescriptions were ascribed to the time intervals between 
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thee follow-up visits. Only visits at which the participant was reportedly living in Amsterdam 
weree included, resulting in exclusion of 0.9% of all visits. 

Studyy group 
Off all drug users who entered the ACS, 21% participated only once. Many of these had a 

foreignn nationality (46%), and no attempt was made to trace participants across the national 
border.. Therefore it was decided to include in the present study only participants with at least 
onee follow-up visit, leaving 827 out of 1,058 cohort participants with methadone data for 
analysis.. Between subjects with and without follow-up visits, there were no significant 
differencess with regard to gender, mean age at intake in the cohort, recent drug injecting and 
injectingg history. Those without follow-up visits had more often a foreign nationality. 

Thee vital status of 774 out of 827 (94%) drug users could be ascertained at the end of the 
presentt study, December 1996. The 83 drug users with incomplete follow-up (of whom 87% 
hadd a non-Dutch nationality) were censored at the last date for which information on their 
vitall status could be obtained. The median time between two cohort visits was 4.1 months 
(interr quartile range (IQR) 3.8-4.8); the median time between the last cohort visit and 
censoringg or death was 3.2 months (IQR 1.6-7.3), and for 158 participants this time interval 
wass >12 months. 

Definitionn of variables 
Methadonee treatment was defined by most recent methadone dosage, mean methadone 

dosage,, frequency of program attendance (i.e., percent of weeks with methadone prescriptions 
outt of the total weeks since previous visit), most recent type of program and main type of 
program.. The most recent dosage and most recent type of program were defined as the dosage 
andd type of program experienced by the participant in the week preceding a cohort visit or 
censoring.. Methadone dosage was coded 'no methadone1, 1-20, 21-40, 41-60, 61-80 and >80 
mg/day;; frequency of program attendance was coded as 'no methadone', 1-24%, 25-75%, 76-
99%% and 100%. Type of program was coded 'no methadone', 'low-threshold' (methadone 
viaa Municipal Health Service), 'medium-threshold' (GP), 'high-threshold' (via outpatient 
addictionn clinic) and 'other' (via police station or prison; no main type of program). 

Variabilityy in population characteristics and/or behavior may confound the association 
betweenn the methadone treatment modalities and mortality. Three sets of variables, indicating 
socio-demographicss (set 1), physical and mental health (set 2), and drug use (set 3) were used 
too adjust for possible confounding. Set 1 included gender (male, female), calendar year (1985-
1989,, 1990-1992, 1993-1994, 1995-1996), nationality (Dutch, German, other), ethnic group 
(west-European,, Surinam/Antilles, other), homelessness, age (<31, 31-34, 35-39,>39) and 
historyy of prostitution (never, formerly but not current, current). 

Sett 2 included HlV-status (HIV-negative, HIV-positive with CD4+ lymphocyte count 
>5000 x 106/1, HIV-positive with CD4+ lymphocyte count <500 x 106 /l), body mass index 
(BMI,, <18, >18), and psychopathology (GHQ-30 score <5, >5, see below). A CD4+ count 
<5000 x 106/1 indicates immunosuppression. Quetelet's BMI was calculated conventionally 
(kg/m2).. Because of economic constraints, psychopathology was assessed for a limited sample 
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off the ACS: a cross-section taken in 1989 and 1996 using the 30-item version the General 
Healthh Questionnaire (GHQ-30),26'27 we defined the presence of psychopathology as a GHQ-
300 score of 5 or more.28 In our study group, 517 (63%) participants had at least one GHQ-30 
measurementt and 79 had GHQ-30 measurements in both 1989 and 1996. After the 1989 
assessmentt of the GHQ-30, psychopathology status was considered stable until the second 
measurementt of 1996. 

Sett 3 included years since first drug injection (0, <9, 9-13, 14-18, >18), years since start of 
regularr heroin use (<3, 3-6, 7-12, >12), pattern of current injecting (none, less than daily, 
daily),, current use of heroin (none, less than daily, daily), current use of cocaine (none, less 
thann daily, daily), current use of barbiturates (none, less than daily, daily), current use of 
tranquilizerss (none, less than daily, daily), total number of illicit drugs currently used (heroin, 
cocaine,, amphetamine; coded none, 1,2, 3) and (standardized) drinks of alcohol per day (0, 1-
5,>5). . 

Statisticall analysis 
Amongg the 827 study participants, the total number of cohort visits was 11039 and the total 

amountt of follow-up was 4961 person years (PY). Person-time methods were used to 
investigatee the relationship between the methadone treatment characteristics and mortality. 
Mortalityy rates were expressed as deaths per 1000 PY. Variables that may vary within a 
personn over time (methadone treatment variables, behavioral variables, HIV-status, age) were 
treatedd as time-dependent variables. 

Forr the time interval between the last cohort visit and end of follow-up, the methadone data 
weree available from the CMR. Age, number of years since first injection, and start of regular 
heroinn use could be calculated after the last cohort visit. For the other time-dependent 
variables,, the value at the last cohort visit was extrapolated. 

Poissonn regression analysis was used to construct univariate and multivariate models 
predictingg death due to natural causes or overdose, and to calculate 95% confidence intervals 
(CI).. Multivariate models were constructed using forward stepwise techniques; variables with 
aa p-value <0.10 in univariate analysis were considered as potential independent determinants. 
AA p-value <0.05 (two-sided) was considered statistically significant. Statistical interactions 
betweenn important variables (methadone, current injecting, HIV-status and calendar year) 
weree checked. 

Mortalityy due to natural causes is often preceded by a period of hospitalization. In that 
case,, the fact that a participant is not currently in methadone treatment (and has interrupted 
thee methadone program) is due to the underlying illness. Therefore, the variables 'most recent 
methadonee dosage', 'most recent type of methadone program' and 'frequency of program 
attendance'' were not considered as potential determinants of mortality due to natural causes. 

Threee sub-analyses were performed to check the stability of the associations between 
methadonee treatment and mortality. The data were re-analyzed (1) for Dutch participants, for 
whomm complete information on vital status was available and (2) for participants censored 1 
yearr after the last cohort visit, to check the effect of long intervals between the last cohort 
visitt and censoring. These results were compared with our original results. (3) The length of 
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timee between two visits was added to the multivariate models to check the confounding of 
thiss potential variable. None of the sub-analyses changed the results of the multivariate 
modelss substantially (data not shown). 

Results s 

Wee studied a total of 827 drug users, of whom 60% were male and 27% had a foreign 
nationality.. At ACS enrollment, the mean age was 31.0 years (standard deviation (SD) 6.3, 
rangee 16-57), and 27% were HIV-positive. The majority of the group (77%) had a history of 
drugg injecting with a mean duration of injecting drug use of 10.0 years (SD 6.2, range 1-28). 
Thee majority (67%) used more than one type of hard-drugs; most often a combination of 
heroinn and cocaine. 

Thee total follow up time was 4961 PY. At 65% of these PY, methadone was received 
mainlyy via low-threshold programs, at 16% via medium-threshold programs, at 3% via high-
thresholdd programs and at 4% via other ways (no main type of program, police, prison). At 
13%% of all PY there was no methadone received. 

AA total of 150 deaths were recorded and the overall death rate was 30.2 /1000 PY. Table 
6.11 presents the cause-specific death rates in groups defined by HIV serostatus. The death rate 
amongg HIV-positive drug users was about 5 times the rate among HIV-negative drug users. 
Overdosee was the major cause of death for the latter, whereas most HIV-positive subjects 
diedd of AIDS (i.e., after AIDS diagnosis, definition 199329). 

Tablee 6.1 Cause-specific death rates per 1000 person-years by HIV serostatus in a 
cohortt of drug users, 1985-1996, Amsterdam, The Netherlands 

Person-years s 
Causee of death 

AIDS S 
overdose e 
suicide e 
accidents/violence e 
pneumonia/sepsis s 
liverr function failure 
cerebral/neural l 
endocarditis s 

other* * 
unknown n 

allall  causes 

HIVV positive 

N N 

55 5 
14 4 
4 4 
4 4 
4 4 
6 6 
4 4 
3 3 

8 8 
4 4 

106 106 

1633 3 
Rate e 

33.7 7 
8.6 6 
2.4 4 
2.4 4 
2.4 4 
3.7 7 
2.4 4 
1.8 8 
4.9 9 
2.4 4 

64.9 64.9 

HIVV negative 

N N 

--
17 7 
7 7 
7 7 
4 4 
0 0 
2 2 
0 0 
3 3 
4 4 

44 44 

3328 8 
Rate e 

--
5.1 1 
2.1 1 
2.1 1 

1.2 2 
0.0 0 
0.6 6 
0.0 0 
0.9 9 
1.2 2 

13.2 13.2 

N N 

55 5 

31 1 
11 1 
11 1 
8 8 
6 6 
6 6 
3 3 

11 1 
8 8 

150 150 

Total l 
4961 1 

Rate e 

11.1 1 

6.3 3 
2.2 2 
2.2 2 

1.6 6 
1.2 2 
1.2 2 
0.6 6 
3.4 4 
1.6 6 

30.2 30.2 

""carcinoma,, lung embolism, thrombosis, hypothermia, exhaustion, drowned, COPD, unknown natural 
cause e 
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Mortalityy due to natural causes 
Off the 150 deaths, 89 were due to a natural cause (AIDS, pneumonia/sepsis, liver function 

failure,, cerebral/neural and other), with an overall death rate of 17.9 / 1000 PY. After 1992, 
thee mortality rate was markedly increased (table 6.2), mainly because of the evolving AIDS 
epidemic. . 

Tablee 6.2 presents the univariate significant determinants of mortality due to natural 
causes.. Among variables related to methadone treatment, mean methadone dosage was the 
onlyy significant variable. The death rates for persons receiving no methadone or methadone 
dosagess >60 mg/day were higher than for those receiving 40-60 mg per day, but only the RR 
forr dosages >80 mg/day was significantly elevated (RR 3.66, 95% 2.00-6.71). 

Amongg variables related to socio-demographics, health, and drug use those significantly 
relatedd to higher death rates were older age, calendar year > 1991, positive HIV-status, being 
underweight,, longer duration of injecting drug use, longer duration of heroin use, no illicit 
drugg use and a history of prostitution. Current heroin use was associated with lower mortality. 

Tablee 6.3 shows the results of the multivariate analysis. Among variables related to socio-
demographics,, health, and drug use, being HIV-positive and underweight status were 
independentt determinants of mortality. To investigate whether the association between 
methadonee dosage and mortality was confounded by these two variables, they were added to 
thee model with mean methadone dosage. The RR of 'no methadone' increased and became 
statisticallyy significant and there was no longer an effect of methadone dosages >80 mg/day. 
Inn this model, the overall p-value for methadone dosage was borderline significant (p=0.055). 
Whenn instead of methadone dosage the dichotomous variable 'in methadone treatment' was 
includedd in the model, the results suggested that having left the methadone program (since all 
participantss had a history of methadone treatment) was an independent predictor of mortality 
duee to natural causes (RR 2.38, 95% CI 1.28-4.55, p=0.006). There were no indications for 
effect-modification;; adjustment for the non-significant variables did not change the results 
substantially. . 

Mortalityy due to overdose 
Thirty-onee overdose deaths were recorded, resulting in an overdose mortality rate of 6.3 

/10000 PY. No statistically significant time trend was observed (data not shown). None of the 
methadonee variables were significantly related to overdose death in univariate analysis, but no 
recentt use of methadone (i.e., most recent methadone dosage coded as dichotomous variable) 
wass borderline significant (RR 1.89, 95% CI 0.93-3.85, compared to most recent methadone 
dosagee >0). It should be noted that, although there were about 500 PY (see table 6.2) among 
subjectss with a mean or most recent methadone dosage >80 mg/day, there were no deaths in 
thiss category for either variable. 

Off the socio-demographics, health, and drug use characteristics, homelessness was the only 
variablee significantly related to overdose death (RR 2.58, 95% CI 1.04-6.43). Current 
injectorss were at increased risk for overdose death, but the p-value was borderline significant 
(RRR 2.14, 95% CI 0.96-4.79). To check confounding and effect-modification, a multivariate 
modell was constructed, including no current use of methadone, current injecting and 
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homelessness.. Homelessness was not an independent predictor in this model, but the RR was 
relativelyy high (RR 2.1, 95% CI 0.8-5.2). Between current injecting and not currently 
receivingg methadone there was effect-modification since the interaction between these 
variabless contributed significantly to the model (p=0.02). Further inspection of the data 
revealedd that not currently receiving methadone was a predictor for overdose mortality only 
amongg injectors (RR 4.55, 95% CI 1.89-10.00; compared to non-injectors: RR 0.50, 95% CI 
0.10-2.50).. The dichotomous variable 'in methadone treatment' (which was significantly 
relatedd to death due to natural causes) was not a significant predictor of overdose mortality in 
univariatee analysis, but appeared statistically significant in the sub-analysis among injectors. 

AA new variable combining 'in methadone treatment since the previous visit' and 'currently 
receivingg methadone' was made (table 6.4). Compared to currently receiving methadone, the 
RRR for not currently receiving methadone was 2.93 (95% CI 1.14-7.56), the RR for being not 
inn treatment the total period since the previous visit was 5.66 (95% CI 1.97-16.28). 
Adjustmentt for the other non-significant variables did not change the results substantially. 
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Tablee 6.2 Determinants of mortality due to natural causes: univariate results 

Deathss PY1 Rate" " RR33 95% CI4 p-value5 5 

MeanMean dosage 

0 0 

1-20 0 

21-40 0 

41-60 0 
61-80 0 

>80 0 

Age Age 

<30 0 
30-34 4 

36-39 9 

>39 9 
CalendarCalendar year 

1985-1989 9 

1990-1991 1 

1992-1994 4 

1995-1996 6 

HIVHIV seroslatus 

negative e 

positive,, CD4>500 
positive,, CD4<500 

underweightunderweight (BMf<18) 

no o 

yes s 
YearsYears since start injecting 

neverr injected 

< 8 8 

9-13 3 
14-18 8 

>18 8 
YearsYears since start heroin use 

< 3 3 

4-6 6 

7-11 1 

>11 1 

continuedd on next page 

13 3 

5 5 

12 2 
18 8 

16 6 

25 5 

9 9 

24 4 

30 0 

26 6 

5 5 
11 1 

44 4 

29 9 

9 9 

8 8 

69 9 

50 0 
24 4 

3 3 

9 9 

20 0 

30 0 

20 0 

10 0 

25 5 

30 0 

22 2 

614 4 

431 1 

1272 2 
1375 5 

696 6 

521 1 

1365 5 

1237 7 

1325 5 

1035 5 

1107 7 
976 6 

1673 3 
1206 6 

3328 8 

478 8 

967 7 

3786 6 

401 1 

683 3 

1219 9 

1099 9 
994 4 

615 5 

1579 9 

1079 9 

1101 1 

1180 0 

21.2 2 

11.6 6 

9.4 4 
13.1 1 

23.0 0 

47.9 9 

6.6 6 

19.4 4 

22.6 6 

25.1 1 

4.5 5 
11.3 3 

26.3 3 

24.1 1 

2.7 7 

16.8 8 
71.4 4 

13.2 2 

59.9 9 

4.4 4 

7.4 4 

18.2 2 

30.2 2 

32.5 5 

6.3 3 
23.2 2 

27.3 3 

18.6 6 

1.62 2 

0.89 9 

0.72 2 
1.00 0 

1.76 6 

3.66 6 

1.00 0 

2.94 4 

3.43 3 
3.81 1 

1.00 0 

2.49 9 

5.82 2 

5.32 2 

1.00 0 

6.19 9 
26.40 0 

1.00 0 

4.54 4 

0.59 9 

1.00 0 

2.47 7 

4.09 9 

4.40 0 

1.00 0 

3.66 6 

4.30 0 

2.94 4 

0.79-3.30 0 

0.33-2.39 9 

0.35-1.50 0 

0.90-3.44 4 

2.00-6.71 1 

1.37-6.33 3 

1.63-7.23 3 
1.79-8.14 4 

0.87-7.18 8 

2.31-14.68 8 

2.06-13.75 5 

2.39-16.05 5 

13.18-52.87 7 

2.79-7.38 8 

0.16-2.20 0 

1.12-5.42 2 

1.94-8.60 0 

2.01-9.67 7 

1.76-7.61 1 

2.10-8.80 0 

1.39-6.21 1 

<0.001 1 

<0.001 1 

O.001 1 

<0.001 1 

<0.001 1 

<0.001 1 

O.001 1 
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Deathss PY' Rate2 2 1ÜP1ÜP 95% CI4 p-value e 

CurrentCurrent heroin use (injecting and non-injecting) 
none e 
lesss than daily 
daily y 

CurrentCurrent num 
0 0 
1 1 
2 2 
3 3 

Prostitution Prostitution 
never r 
ever,, not 
currently y 

berber of hard-drugs 

currently y 

26 6 
54 4 
8 8 

used used 
19 9 
14 4 
48 8 
7 7 

40 0 
35 5 
8 8 

848 8 
3032 2 
1013 3 

615 5 
813 3 

3167 7 
229 9 

2615 5 
1345 5 
866 6 

30.6 6 
17.8 8 
7.9 9 

30.9 9 
17.2 2 
15.2 2 
30.6 6 

15.3 3 
26.0 0 
9.2 2 

1.00 0 
0.58 8 
0.26 6 

2.04 4 
1.14 4 
1.00 0 
2.02 2 

1.00 0 
1.70 0 
0.61 1 

0.36-0.93 3 
0.12-0.57 7 

1.20-3.47 7 
0.63-2.06 6 

0.9M.46 6 

1.08-2.68 8 
0.28-1.29 9 

0.002 2 

0.034 4 

0.009 9 

11 person-years; 2 death rate per 1000 person-years; 3 relative risk; 4 confidence interval; 5 overall p-
valuee likelihood ratio statistic; 6 Body Mass Index; 7 cocaine, heroine and/or amfetamines 

Tablee 6.3 Determinants of mortality due to natural causes: multivariate results 

MeanMean dosage 
0 0 
1-20 0 
21-40 0 
41-60 0 
61-80 0 
>80 0 

HIVHIV serostatus 
negative e 
positive,, CD4>500 
positive,, CD4<500 

UnderweightUnderweight (BMf<18) 
no o 
yes s 

Univariate e 

RR1 1 

1.62 2 
0.89 9 
0.72 2 
1.00 0 
1.76 6 
3.66 6 

1.00 0 
6.19 9 
26.40 0 

1.00 0 
4.54 4 

95%% CI2 

0.79-3.30 0 
0.33-2.39 9 
0.35-1.50 0 

0.90-3.44 4 
2.00-6.71 1 

2.39-16.05 5 
13.18-52.87 7 

2.79-7.38 8 

Multivariate e 
Modell 1 

RRR 95% CI 

1.00 0 
5.133 1.78-14.79 
22.222 10.62-46.49 

1.00 0 
3.777 2.32-6.14 

Modell 2 
RR R 

2.40 0 
0.42 2 
0.80 0 
1.00 0 
1.05 5 
1.40 0 

1.00 0 
5.36 6 
22.04 4 

1.00 0 
3.65 5 

95%% CI 

1.13-5.10 0 
0.10-1.81 1 
0.36-1.77 7 

0.50-2.18 8 
0.73-2.71 1 

1.84-15.36 6 
10.37-46.83 3 

2.24-3.84 4 

11 relative risk; 2 confidence interval; 3 Body Mass Index 
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Tablee 6.4 Determinants of mortality due to overdose 

Injectorss Non-injectors 
RR'' 95%CI: RR 95% CI 

Inn methadone treatment presently 1.00 1.00 

Inn methadone treatment, not presently 2.93 1.14-7.56 0.51 0.06-4.24 

Nott in methadone treatment 5.66 1.97-16.28 0.48 0.06-4.02 
11 relative risk; 2 confidence interval 

Discussion n 

Thiss study shows significantly lower rates of mortality by natural cause and overdose for 
drugg users attending a harm reduction-based methadone program compared to drug users who 
leftt such programs. The methadone dosage itself was not significantly related to mortality. 

Itt is known that high methadone dosages (>80 mg/day) reduce injection-related risk 
behavior,300 which is associated with mortality through infectious diseases and overdose. In 
thiss study, a high methadone dosage was related to increased mortality due to natural causes 
inn univariate analysis, but this association could be explained by the different dosing policies 
usedd for HIV-positive and HIV-negative subjects. HIV-positives receive higher methadone 
dosagess because (amongst other reasons) they are more often drug injectors; they are more 
likelyy to receive such dosages as part of their medical care or at their own request. For 
overdosee mortality, there were no deaths among those with methadone dosages >80 mg/day, 
butt the overall p-value was not statistically significant. 

Thee absence of an effect of methadone dosage on mortality in our study group could 
probablyy be explained by self-selection. Results of a previous study among Amsterdam drug 
userss suggest that high dosages of methadone were most common among the severely 
addictedd drug users,18 who may have a higher mortality risk. In the harm reduction approach 
too methadone treatment, concurrent use of illicit drugs is tolerated, so our study group was 
veryy heterogeneous in terms of risk behavior. The large overall difference in mortality rates 
betweenn drug users attending the methadone programs and those who had left the programs, 
however,, suggests that 'being in care' is important in itself, independent of the 
pharmacologicall effect of methadone dosage. 

Clientss of the Amsterdam methadone programs are seen by a physician at regular intervals 
forr a social, medical, and psychological check-up and health counseling. Although causality 
cann be never proven in an observational study, the strong protective effect of attending the 
methadonee programs suggests that methadone provision together with social support and 
medicall care has a beneficial effect on health of drug users, resulting in higher survival rates. 
Stenbackaa et aP1 found that the incidence of inpatient hospitalizations decreased with the 
numberr of years in methadone treatment. With regard to the lower overdose mortality rates 
amongg methadone recipients who were injecting drug users, attending methadone programs 
couldd reduce injecting drug use, stabilize opiate tolerance levels, regulate concurrent use of 
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alcoholl and other drugs and improve the drug user's general health status, reducing several 
importantt risk factors for overdose mortality. Drug users who were not injecting at the last 
cohortt visit and who were no longer in methadone treatment may have ceased all illicit drug 
use;; this could explain why overdose mortality was lower (albeit non significantly so). 

Thee increased mortality risk of drug users who left the methadone programs could reflect 
selection-bias,, i.e., drug users who leave the methadone programs are a select group in terms 
off psychopathology or health status. For our study group this remains unclear because 
determinantss of methadone treatment dropout have not yet been investigated. However, 
adjustmentt was made for some factors, such as HIV-status and injecting, and we feel 
selection-biass is of limited importance in this study. Because treatment dropouts have an 
increasedd mortality risk, they should be targeted for prevention measures. Since we found 
indicationss that homeless drug users are at increased risk for overdose death, this vulnerable 
groupp also should be specifically targeted for public health interventions. 

Thee finding that drug users are at increased risk to die outside methadone treatment is 
supportedd by a number of other studies.11'13"16'33 Results of two previous studies in our cohort 
indicatedd that among injecting drug users, high methadone dosages could be protective for 
overdosee mortality,34 and daily methadone use had no effect on overall mortality.10 These 
findingss contrast with the present study but could possibly be explained by methodological 
differences.. In the previous studies, methadone treatment was self-reported instead of 
registeredd and, more important, the methadone treatment variables had to be extrapolated 
fromm the last cohort visit onwards. 

Beforee we formulate an overall conclusion, several limitations to our study should be 
noted.. First, follow-up was not complete for 6% of the study participants (mainly foreigners 
movingg out of The Netherlands) and for 20% of the participants, the interval between the last 
cohortt visit and censoring was more than 12 months. Bias may occur when completeness of 
follow-upp and length of the interval between the last cohort visit and censoring are related to 
bothh mortality risk and methadone treatment. However, quality of follow-up was good and the 
sub-analysess restricted to Dutch participants and the participants with intervals <12 months 
showedd the same results as the larger study group. These potential biases are probably of 
limitedd importance within this study. 

Second,, variables on current drug use behavior and HIV-status had to be extrapolated from 
thee last cohort visit onwards, whereas methadone treatment data were available from the last 
cohortt visit until censoring. The association between mortality and attending methadone 
programss could be adjusted for drug use characteristics (e.g., frequency of injecting, multi
drugg use) to give insight into the mechanism(s) by which methadone treatment prevents 
mortality.. However, adjustment was limited because of the extrapolation. Behavioral 
variabless are subject to a certain degree of non-random misclassification; for example, non-
injectorss can switch to injecting and die because of overdose. 

Third,, misclassification of causes of death could have occurred, in particular for overdose 
death.. In an unknown percentage of cases, fatal overdose could have been intentional. 
Whereass unintentional overdose is potentially preventable35, e.g., by methadone treatment, 

91 1 



Chapterr 6 

preventionn of suicide requires other strategies. Misclassification of overdose death would 

resultt in an underestimation of the true effect. 

Inn conclusion, our results support the hypothesis that harm reduction-based methadone 

maintenancee treatment decreases the risk of death from natural cause and overdose mortality. 

Furthermore,, our data suggest that in harm reduction-based methadone programs, being in 

methadonee treatment is important in itself, independent of the pharmacological effect of 

methadonee dosage. To decrease mortality among drug users prevention measures should be 

expandedd for treatment dropouts. 
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Thee validity of drug users' self-reports in a non-treatment setting: 
prevalencee and predictors of incorrect reporting methadone 
treatmentt modalities 

Mirandaa W. Langendam, Harry J.A. van Haastrecht and Erik J.C. van Ameijden 

Abstract t 

•• Background Epidemiological studies among drug users are often based on retrospective 
self-reports.. However, among others, memory failure, being under the influence of drugs, 
psychopathology,, misunderstanding of questions and socially desirable answering may 
generatee inaccurate reporting. 
•• Methods This study validated self-reported current (methadone dosage) and medium-term 
(mainn location of methadone dispensing and frequency of methadone program attendance 
overr the previous 4-6 months) aspects of methadone treatment in the Amsterdam AIDS cohort 
studyy among drug users, using data of the Central Methadone Register. In addition to 
descriptivee measures, logistic regression analysis was used (adjusted for intra-individual 
correlation)) to identify subgroups with incorrect reporting. Data collected at 4406 visits of 
5055 cohort participants were analysed. 
•• Results Current methadone dosage was accurately reported (unweighted kappa (K): 0.94, 
weightedd kappa (KW): 0.97). A low methadone dosage, short duration of school education and 
depressivee or euphoric mood during the interview were significant and independent predictors 
off incorrect reporting of methadone dosage. For main location of dispensing K was 0.82, for 
frequencyy of program attendance K was 0.53 and KW 0.87. There was a tendency to reporting 
thee extreme answering categories. Infrequent program attendance was the only significant 
predictorr of incorrectly reporting frequency of program attendance. 
•• Conclusions Drug users are able to give valid self-reports in a setting where social 
desirabilityy does not play an important role. The main reasons of incorrect reporting were 
impairedd cognitive functioning, memory failure and misunderstanding of questions. 
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Introduction n 
Epidemiologicall studies among drug users, such as surveillance studies, treatment outcome 

studiess and evaluations of HIV-prevention programs are often based on retrospective self-
reportss on drug use and sexual behaviour. However, among others, memory failure, being 
underr the influence of drugs, psychopathology, misunderstanding of questions and socially 
desirablee answering may generate inaccurate reporting. 

Validationn of self-reported drug use associated behaviour requires comparison to a 'gold 
standard',, that is, a measurement that is presumably accurate. Over the past decades, 
technologicallyy sophisticated methods have been developed in analysing drug metabolites in 
bodyy fluids and tissues. Urine is most often used, but drugs can also be detected in blood, 
saliva,, semen, perspiration and hair.1 Magura and Kang reviewed 24 studies that examined the 
validityy of drug self-reports among drug users using a biological criterion (urine or hair) and 
foundd large differences between the studies, primarily due to different study settings (e.g. 
surveys,, treatment centres and prisons). Overall, there was moderate agreement.2 Other 
sourcess of information for validation are official record checks (e.g. law enforcement or 
treatmentt admission forms3), acquaintances of the drug user or physical evidence of 
injection.55 These methods are less specific and generally good agreement was found.6 

Inn the present study, data of the Amsterdam Central Methadone Register were used as 
'goldd standard' to validate self-reported methadone treatment modalities in a cohort of drug 
users.. To be eligible as a gold standard, official records have to be systematically collected, 
completee and valid. The CMR fulfils these criteria: it covers all methadone prescriptions in 
Amsterdamm and is considered reliable since 1984. 

Bothh current (methadone dosage) and medium-term (main location of methadone 
dispensingg and frequency of program attendance over the last 4 to 6 months) methadone 
treatmentt modalities were validated. In this setting, socially desirable answering does not play 
ann important role because there is no illegal action involved, there are no sanctions on 
incorrectt reporting and questions about methadone treatment are not likely to be 
embarrassing.. Validating self-reported methadone treatment then stands mainly for 
investigatingg the cognitive functioning and recall capacity of drug users. 

Thee relatively large study group enabled us to determine subgroups with increased risk of 
incorrectt reporting. To our knowledge, very few published studies have examined factors 
associatedd with incorrect reporting. Predictors of incorrect reporting in these studies were 
criminality,8'99 older age,9 the interviewers' professional status,9 the interviewers' impression 
off the honesty of the respondent10 and no history of time spent in a therapeutic community.10 

Digiustoo et al. found no statistically significant associations with either under- or 
overreporting." " 

Methods s 

Design n 
Thee present study is nested in a comprehensive project, which evaluates the role of 

methadonee treatment in the prevention of HIV-infection and HFV-related diseases. In this 
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project,, data of the Central Methadone Register (CMR) in Amsterdam are linked to the 
Amsterdamm cohort study on HIV infection in drug users. The Amsterdam cohort study on 
HIVV infection among drug users is an open cohort started in 1985. "" Briefly, participants are 
askedd to return every four months for follow up visits. At all visits, blood is drawn and trained 
nursesnurses administer a standardized questionnaire on drug use, sexual behaviour and medical 
history.. Although participants are mainly recruited from methadone posts, the cohort study is 
purelyy observational and not connected to the Amsterdam system of methadone dispensing in 
termss of staff or actual methadone provision. 

Inn Amsterdam, methadone is prescribed at low-threshold methadone programs (at the 
Municipall Health Service: four local outposts, a mobile methadone bus'3 and an outpatient 
clinicc for addicted prostitutes and foreigners), medium-threshold methadone programs 
(prescriptionn via GPs) and high-threshold methadone programs (prescription via outpatient 
addictionn clinic).16'17 All methadone prescriptions in Amsterdam are registered by the CMR, 
whichh started in 1980 to prevent multiple dispensing to the same individual. Apart from 
personall identifiers (client name, date of birth, sex and country of birth), the CMR registers 
methadonee dosage, type (liquid, tablet or injectable) and location of methadone dispensing for 
eachh daily methadone prescription. 

Forr linkage of the cohort data with data of the CMR, additional informed consent of the 
cohortt participants was needed, which we started to collect in April 1994. Up to April 1997, 
5355 participants consented and their data were linked to the CMR, while only two participants 
refusedd to sign informed consent. Fourteen participants (3%) were not registered in the CMR 
andd not included in the analysis. For the remaining 521 participants we selected all methadone 
prescriptionss from six months preceding cohort entry till end of follow up or January 1997; 
thee total number of cohort visits was 8387 (1985-1996). 

Inn the present study, we used cohort visit as unit of analysis. Only cohort visits on which 
Amsterdamm was reported as current residence were eligible for analysis, because methadone 
prescriptionss outside Amsterdam are not covered by the CMR. Data on living in Amsterdam 
weree only available since 1992, leaving 5115 cohort visits. For the same reason, cohort visits 
onn which another location of methadone dispensing than the Municipal Health Service, GP or 
thee outdoor addiction clinic in Amsterdam were reported, were excluded from the analysis 
(2255 visits). Furthermore, cohort visits with a time interval since the previous visit of more 
thann six months (436 visits) and cohort visits corresponding to more than one registered 
methadonee prescription on the same day (48 visits) were excluded, leaving 4406 cohort visits 
off 505 cohort participants for analysis. 

Currentt methadone dosage was defined as the prescribed dosage on the day of the cohort 
visitt (day 0) or the day before (day -1). Current methadone dosage was zero when the last 
registeredd methadone prescription was more than 30 days before the cohort visit or when 
theree were no methadone prescriptions since the previous visit. Cohort visits with the last 
registeredd methadone dosage between day -2 and day -30 were excluded from analysis (171 
visits).. Self-reported current methadone dosage was reported as a continuous variable (in 
mg/day),, but for analysis recoded in categories 0, 5-20, 25-40, 45-60, 65-80 and >80 mg/day. 
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Mainn location where methadone was dispensed (no methadone, local outpost, methadone 
bus,, outpatient clinic for addicted prostitutes and foreigners, GP and outdoor addiction clinic) 
andd frequency of program attendance referred to the period since the previous visit (4-6 
months).. Frequency of program attendance was defined as the percentage of weeks in a 
methadonee program compared to the total number of weeks since previous visit. The cohort 
participantss could choose between the categories 'no methadone', '1-33% (seldom)', '34-67% 
(halff of all weeks)', '68-99% (almost all weeks)' and '100% (all weeks)'. 

Thee CMR data were available on a daily base and aggregated in the same categories as the 
abovee mentioned self-reported methadone treatment modalities. Incorrect reporting was 
definedd as disagreement between the registered and self-reported categories. 

Potentiall predictors of incorrect reporting included social-demographic characteristics 
(nationality,, age, sex, education, homelessness), drug use associated behaviour (current 
injectingg drug use, current tranquillizer and barbiturate use, years since first injection, 
frequencyy of injecting, main type of drug injected, borrowing and lending of used 
needles/syringes,, alcohol use), prostitution, HIV-status, psychological morbidity and number 
off cohort visit. Psychological morbidity (or psychopathology) was measured by the 30-item 
versionn of the General Health Questionnaire (GHQ-30).18'19 A score of >5 indicates 
psychologicall morbidity.20 The GHQ-30 was measured once during follow up for 271 study 
participantss in 1996 and recoded <5, 5-19 and >20. 

Thee interviewer's subjective impression of the respondents' mood (ranging from 
depressivee to euphoric), agitation (ranging from lethargic to agitated) and acute, observable 
effectss of drug use (ranging from withdrawal symptoms to under influence of drugs) during 
thee interview were rated on a 5-point scale. These variables were coded 0 for a neutral 
impressionn and coded 1 when non-neutral. 

Statisticall analysis 
Kappaa coefficients (unweighted [K] and weighted [KW]), percentages and Spearman 

correlationn coefficient (only for methadone dosage) were used to examine agreement between 
registeredd and self-reported methadone treatment modalities. Positive kappa coefficients 
indicatee agreement beyond chance, a value of 0 shows that the two measures are independent, 
andd negative coefficients indicate disagreement beyond chance. A three-level classification 
forr evaluating kappa coefficients is suggested by Fleiss21: >0.75 (excellent agreement), 0.40-
0.755 (fair to good agreement) and <0.40 (poor agreement). Weighted kappa incorporates the 
extentt of disagreement for ordinal variables: responses that differ more than one category are 
assignedd higher weights than responses that differ one category. The quadratic weight 
schemee was used: for one category difference the weight was 1 (l2, for two categories 4 (22), 
upp to 25 (52) for five categories. 

Logisticc regression analysis was used to determine significant and independent predictors 
off incorrect reporting methadone dosage (recall of a recent event) and frequency of program 
attendancee (medium-term recall). Because the unit of analysis was cohort visit in stead of 
cohortt participant, the odds ratios (OR) and standard errors were corrected for intra individual 
correlationn by using generalized estimating equations (GEE). ' The exchangeable 
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correlationn matrix was chosen, which assumes a constant correlation between measurements 
off the same individual during follow up. In other words, the correlation between the first and 
secondd visit is the same as the correlation between the first and last visit. 

Thee effect of the possible predictors on incorrect reporting was adjusted for methadone 
dosagee (in the model with incorrectly reporting methadone dosage, categories >40 mg/day 
weree collapsed) and frequency of program attendance (in the model with incorrectly reporting 
frequencyy of program attendance, categories 1-33% and 34-67% were collapsed), since we 
weree interested in the effect of the possible predictors regardless the level of current 
methadonee dosage and frequency of program attendance. Statistical testing was two-tailed; p-
valuess <0.05 were considered statistically significant. 

Results s 

Inn all, 4406 visits of 505 cohort participants were included in the analysis. At the first 
includedd visit, the mean age was 34 years (standard deviation (sd) 6, range 21-52), 35% was 
female,, 29% HIV-positive and 83% had ever injected. The median duration of injecting drug 
usee was 12.0 years (inter quartile range [IQR] 9.0). Forty-two per cent reported no injecting 
drugg use since the previous visit. Of the current injectors, 46% injected daily; for 15% the 
mainn type of drug was heroin, for 10% cocaine and for 57% speedballs (a mixture of cocaine 
andd heroin). The mean number of cohort visits per cohort participant was 9 (sd 4, range 1-16), 
thee median interval between two visits 4.1 months (IQR 0.8). 

Methadonee dosage 
Currentt methadone dosage was accurately reported (Table 7.1), K was 0.94 and KW 0.97. 

Exceptt for dosages 5-20 mg/day the percentages agreement were >90%. On a continuous 
scale,, the Spearman correlation coefficient between reported and registered methadone dosage 
wass 0.97. To check whether incorrect reporting of low dosages was due to attending 
detoxificationn programs (where the methadone dosage is slowly decreased to abstinence), 
visitss at which methadone was prescribed at the outpatient addiction clinic were excluded. 
Thee percentages agreement were similar. 

Tablee 7.2 presents the predictors that were significantly associated with incorrectly 
reportingg methadone dosage after adjusting for methadone dosage itself (Methods) and 
absolutee differences between reported and registered methadone dosage. Apart from low 
methadonee dosage, a relatively short duration of education and depressive or euphoric mood 
duringg the interview were significant and independent predictors of incorrect reporting 
methadonee dosage. In bivariate analysis, the OR for a GHQ-30 score >20 (compared to score 
<5)) and relatively long duration of education were also elevated (3.82 and 1.46, respectively), 
butt the 95% confidence intervals (CI) included 1 (95% CI 0.95-15.18 and 0.82-2.61, 
respectively).. Adding any of the other variables (Methods) to the model did not change the 
estimatess substantially and interaction terms with calendar year did not improve the fit of the 
model. . 
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Att 92% of all visits the reported methadone dosage was exactly equal to the registered 
dosagee (before recoding in categories). Given incorrect reporting, the median difference 
betweenn reported and registered dosage was -5 mg/day (IQR 35), which indicates 
underreporting. . 

Mainn location of methadone dispensing 
Forr main location of methadone dispensing, the percentage agreement varied between 73% 

andd 91% for the low-threshold methadone programs (local outpost, methadone bus and 
outpatientt clinic for addicted prostitutes and foreigners, Table 7.1). The percentage agreement 
forr receiving methadone via the GP was of the same magnitude as that in the low-threshold 
programs,, for the outdoor addiction clinic the percentage agreement was the lowest. Taking 
alll categories together, K was 0.82 (KW was not calculated because location of methadone 
dispensingg is not an ordinal variable). 

Havingg received methadone at more than one location since the previous visit was 
registeredd for 28% of all visits. Excluding these visits from the analysis increased the 
percentagess agreement to >90% for local outpost, outpatient clinic for addicted prostitutes and 
foreignerss and GP and to 85% for methadone bus and outdoor addiction clinic (overall K 
0.91). . 

Frequencyy of program attendance 
Forr frequency of program attendance the percentages agreement for having received 

methadonee less than all weeks since previous cohort visit were low, 13-26% (Table 7.1). 
Theree was a tendency towards answering to the extremes: having received methadone 'half of 
alll weeks' and 'almost all weeks' was often reported as having received methadone 'all 
weeks',, having received methadone 'seldom' was often reported as 'no methadone since 
previouss visit'. Overall, K was 0.53, but accounted for degree of error KW was 0.87. 
Besidess frequency of program attendance itself, there were no significant predictors of 
incorrectlyy reporting frequency of program attendance in bivariate analysis. The OR for 
frequencyy of program attendance were very high: compared to all weeks in methadone 
treatmentt the OR for no methadone since previous visit was 1.12 (95% CI 0.69-1.83), for 
<2/33 of all weeks ('seldom' and 'half of all weeks') the OR was 93.0 (95% CI 68.75-
125.74)) and for >2/3 of all weeks ('almost all weeks') 172.78 (95% CI 127.50-234.14). 
Becausee incorrect reporting was strongly related to frequency of program attendance itself, we 
repeatedd the logistic regression analysis for those whom where less than all weeks in 
methadonee treatment, but again no significant predictors of incorrect reporting could be 
identified. . 
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Tablee 7.1 Self-reported methadone treatment modalities as percentage of registered 
methadonee treatment modalities among a cohort of drug users in Amsterdam 

CURRENTT METHADONE DOSAGE (mg/day) 
Registered Registered 

Reported d 
0 0 
5-20 0 
25-40 0 
45-60 0 
65-80 0 
>80 0 
N N 

0 0 
95 5 

l l 
2 2 
l l 
l l 
0 0 

663 3 

5-20 0 
3 3 

88 8 
5 5 
l l 
l l 
2 2 

180 0 

25-40 0 
2 2 
3 3 

93 3 
l l 
l l 
0 0 

648 8 

45-60 0 
l l 
l l 
2 2 

96 6 
l l 
l l 

1095 5 

65-80 0 
1 1 
0 0 
1 1 
2 2 

96 6 
1 1 

824 4 

>80 0 
0 0 
0 0 
0 0 
1 1 
2 2 

96 6 
806 6 

N* * 
663 3 
197 7 
649 9 

1086 6 
827 7 
794 4 

4216 6 

MAINN SITE OF PRESCRIPTION 
Registered d 

Reportedd None 
Nonee 96 
LOO 1 
OCC 0 
MBB 0 
GPP 2 
ACC 0 
NN 502 

LO O 
2 2 

91 1 
0 0 
5 5 
2 2 
0 0 

1838 8 

OC C 
2 2 
6 6 

89 9 
1 1 
3 3 
0 0 

530 0 

MB B 
2 2 

25 5 
0 0 

73 3 
1 1 
0 0 

719 9 

GP P 
5 5 
6 6 
0 0 
1 1 

88 8 
0 0 

567 7 

AC C 
7 7 

15 5 
3 3 
4 4 
4 4 

66 6 
123 3 

N N 
583 3 

1937 7 
484 4 
625 5 
560 0 
90 0 

4279 9 

FREQUENCYY OF PROGRAM ATTENDANCE (since previous visit) 
Registered d 

Reported d 

None e 
Seldom m 
Half f 
Almost t 
alll weeks 
Alll weeks 
N N 

None e 

96 6 
0 0 
0 0 

0 0 
3 3 

503 3 

seldom m 

41 1 
26 6 
9 9 

4 4 
21 1 

210 0 

half f 
alll weeks 

14 4 
7 7 

20 0 

15 5 
45 5 

215 5 

almost t 

3 3 
2 2 
5 5 

13 3 
77 7 

619 9 

alll weeks 

1 1 
0 0 
1 1 

3 3 
96 6 

2841 1 

N N 

628 8 
86 6 

108 8 

191 1 
3369 9 
4388 8 

LO:: Local Outpost; OC: Outpatient Clinic Addicted Prostitutes and Foreigners; MB: Methadone Bus; 
GP:: General Practitioner; AC: Addiction Clinic; * number of cohort visits 
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Sub-analyses s 
Too study whether participants were inclined to report on a shorter term than the requested 

periodd (since previous visit, which is 4-6 months), we repeated the analyses for main location 
off dispensing and frequency of program attendance comparing registered prescriptions over 
thee last month with reported prescriptions since the previous visit. For main location of 
dispensing,, the percentages agreement increased for all locations (local outpost: 91% to 95%, 
outpatientt clinic 89% to 91%, methadone bus 73% to 82%, GP 88% to 91% and addiction 
clinicc 66% to 74%). For frequency of program attendance the percentage agreement for 'less 
thann all weeks in treatment' also improved: from 29% to 36%. 

Att one-third of all visits, one or more methadone treatment modalities were reported 
incorrectly:: at 2% of all visits three methadone modalities, at 6% two modalities and at 24% 
onee modality. The Spearman correlation coefficient between incorrect reporting methadone 
dosagee and main location of methadone dispensing was 0.12, between incorrect reporting 
methadonee dosage and frequency of program attendance 0.15 and between incorrect reporting 
mainn location of methadone dispensing and frequency of program attendance 0.20. 

Discussion n 

Thee results of this study show that drug users are able to report validly on current and past 
behaviors.. The kappa coefficients could be classified as ' fair-to-good' (frequency of program 
attendance)) and 'excellent' agreement (methadone dosage and main location of dispensing) 
andd given incorrect reporting, the degree of misreporting was not very high. 

Earlierr studies of the cohort examined the validity of self-reports on injecting 5 and sexual 
HIVV risk behaviour,26 these behaviors were less accurately reported, probably because of 
sociall desirable answering. In our cohort study, self-reports on methadone treatment are not 
likelyy to be subject to social desirability, since no illegal or embarrassing situation is involved 
andd there are no sanctions on (in)correct answering (which may be the case in a treatment 
settingg or in prison). Furthermore, Latkin et al 7 found that frequency of injecting and sharing 
off injection equipment were related to socially desirable answering, but in our study these 
variabless were not related to incorrect reporting. 

Incorrectt reporting in the setting of the present study could be due to (among others) 
impairedd cognitive functioning (memory failure), psychopathology, misunderstanding of 
questionss and being under the influence of drugs. 

Memoryy failure is probably important since we found that self-report of a recent event was 
moree adequate than self-reports over the period since the previous cohort visit and that 
participantss were inclined to report on the last month, in stead of the required last 4-6 months. 
AA relatively short duration of school education was an independent predictor of incorrect 
reportingg of methadone dosage, which - although highly speculative - may be correlated with 
impairedd cognitive functioning. The effect of educational background is not specific for drug 
userss since it is also seen in other populations.28"30 

Wee also found indications for psychopathology as a predictor of incorrect reporting of 

methadonee dosage: participants with very high scores on the GHQ-30 (>20) reported more 
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oftenn incorrectly (although the 95% confidence interval included 1) - due to small numbers 
thee power to detect statistically significant differences was low and multivariate analysis was 
limited.. Variables which are assumed to be related to psychopathology (injecting, use of 
barbituratess and/or tranquillizers18) were not identified as predictors of incorrect reporting, but 
onn the other hand, being depressive or euphoric during the interview (according to the 
interviewer)) was the strongest independent predictor of incorrect reporting methadone dosage. 

Misunderstandingg of questions, indolence (such as just saying 'yeah') or even deception 
couldd have played a role in reporting any of the three methadone treatment modalities and 
reflectss partly the interaction between interviewer and respondent. This mechanism is 
reflectedd in the findings that when main location of methadone dispensing was reported 
incorrectly,, 'local outpost' was most frequently reported (Table 7.1). Second, for the variable 
frequencyy of program attendance there was a strong tendency to report the extreme answering 
categories. . 

Thee prevalence of ostensibly being under the influence of drugs during the interview was 
loww in our study population (1% of all cohort visits), but significantly and strongly associated 
withh incorrect reporting methadone dosage in univariate analysis. In study populations with 
higherr prevalences of respondents with observable effects of recent drug use this could have 
majorr consequences for the validity of self-reports. 

Thee quality of self-reports on methadone treatment or comparable events might be 
improvedd in several ways. First, to deal with misunderstanding of questions and indolence, 
thee interviewer could repeat the question, using a different phrase or using a reminder in the 
formm of a calendar to increase the validity of self-reports on estimating of time in treatment 
(orr comparable variable). Second, the mood of the respondent during the interview appeared 
too be important in correct reporting. To improve data quality, recording the condition of the 
subjectt at the time of the interview is recommended,31 and one might decide to exclude 
interviewss from analysis at which the respondent was under the influence of drugs, or in some 
wayy in a 'non-neutral' mood. 

Inn conclusion, drug user self-reports on topics in which social desirable answering plays a 
minorr role can be valid. The results of this study suggest that incorrect reporting of 
methadonee treatment is probably due to memory failure, psychological morbidity, 
misunderstandingg of the questions or indolence. The role of being under the influence of 
drugss was less important in this study, but could have major consequences in other studies. 
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Generall discussion and conclusions 

Ourr study is the first that has evaluated low-threshold methadone programs in detail: using 
aa cohort study, different outcomes and detailed methadone data. This chapter starts with a 
revieww of the international literature. Then the results of the present research are summarised. 
Afterr an overview of the previous studies in the Amsterdam cohort among drug users that 
evaluatedd methadone treatment and a discussion on the methodological limitations of this 
research,, we come to an overall conclusion. What follows is the future perspective for the 
harmm reduction (HR)-based methadone programs, including recommendations to improve 
theirr effectiveness and recommendations for future research. 

Internationall literature 

AA considerable number of studies indicate that methadone maintenance treatment can be 
effectivee in preventing HIV infection1" and premature mortality. Before discussing these 
studiess in more detail, it is important to notice that (1) most studies were observational and (2) 
concernedd high-threshold methadone maintenance programs, with strict rules for participation 
andd sanctions on illicit drug use during methadone treatment. In the Amsterdam HR-based 
methadonee programs, there are no waiting lists, entering and re-entering is relatively easy and 
illicitt (injecting) drug use during treatment is tolerated. 

AA potential consequence of an observational (i.e., non-randomised) design is that the 
groupss that are compared are self-selected, resulting in different characteristics of the groups 
thatt are compared. It is possible to control for these differences in statistical analysis 
(providedd that they are measured), but most studies on the effectiveness of methadone 
treatmentt did not, or inadequately, control for group differences. Therefore it is often difficult 
too ascertain whether the findings reflect the effect of methadone maintenance or differences 
betweenn the groups that were compared. For example, in high-threshold methadone 
maintenancee programs, clients are expelled from the treatment program if they continue to 
inject.. The results are then based on a selection of better performing clients in the group that 
remainss in treatment. As illicit drug use during treatment is tolerated in the Amsterdam HR-
basedd methadone programs, our study group is a mixture of poorer and better performing 
clients. . 

Thee effect of methadone maintenance treatment in itself is studied comparing in-treatment 
drugg users with drug users who were not currently in treatment or never in treatment. In these 
observationall studies, lower levels of injecting,4"6 less needle sharing4'7"9 and lower HIV 
seroconversion-10'"" and mortality rates12'13 among in-treatment drug users were reported. 
Yancovitzz et al14 performed a randomised study and assigned applicants for methadone 
maintenancee to immediate entry in limited methadone services or to a wait-list control group. 
Afterr one month, the control group shifted into the experimental treatment, therefore the 
outcomee comparisons were restricted to behaviour within that small time period. The 
experimentall group showed a decrease from 62 to 29% in heroin positive urinalyses, while 
theree was no change in heroin use in the comparison group. Sexual risk behaviour in relation 
too methadone treatment is less well evaluated. A lower number of sex partners15'16 and lower 
levelss of exchanging sex for drugs and/or money15 for drug users in methadone treatment is 
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suggested.. In the study by Watkins et al1 , condom use did not differ between in- and out-of-
treatmentt IDU, which has also been reported by others.5'9 

Whilee in methadone maintenance treatment, retention in the program is found to be an 
importantt modality. A number of observational studies suggest a positive association between 
timee in treatment and/or treatment continuity and the risk of HIV infection. Outcomes that 
weree studied were injecting '' " , borrowing"1'"2, number of sex partners22"24, inconsistent 
condomm use"5 and HIV seroconversion,"3""5 Interruption of treatment was also found to be 
associatedd with a higher risk of death.26'27 

Anotherr important treatment modality is the methadone dosage. In the original methadone 
maintenancee model of Dole and Nyswander28 (1965) the use of high dosages of methadone 
(500 to 150 mg/day) was found to be effective in reducing illicit opiate use by relieving craving 
andd blocking the effect of additional heroin use. The recommended optimal dosage of at least 
600 mg/day is largely based on this study and other studies of Dole and colleagues." Later 
studiess evaluated the prescribed methadone dosage in the light of preventing HIV infection, 
withh inconsistent results. Studies comparing dosages higher than 60 mg/day with lower 
dosagess found lower levels of (injecting) drug use30"13 among those with high dosages. Two of 
thesee studies were trials with random assignment of dosage.30'33 In contrast, other studies 
indicatee a reduction in heroin use also among clients maintained on low (30 mg/day)34 or 
moderatee dosages (40-50 mg/day)."" The first study compared in-treatment drug users with 
earlyy treatment dropouts, suggesting a protective effect of being in methadone treatment in 
itself,, irrespective of adequate dosages. In the second study, a controlled trial, clients on 
moderatee dosages showed a substantial reduction in heroin use during follow up, although 
higherr dosages were more effective. Serpelloni et al24 found that higher dosages were related 
too lower risk of HIV infection while the median dosage in the total group was low (19 
mg/day).. Apparently, these studies indicate that adequate dosages are not a prerequisite to 
reducee (injecting) drug use among methadone treatment clients, but may increase the 
effectivenesss of the program. 

Thee association between methadone dosage and borrowing used needles is less studied, 
probablyy because reduction or cessation of injecting remains the major treatment goal in 
manyy methadone programs. A study that included both injecting and borrowing found that 
methadonee dosage was related to injecting, but not to borrowing." One of most consistent 
findingss in the literature is that higher dosages are associated with higher retention rates.36"38 

Thee effectiveness of methadone maintenance treatment appears also to be dependent on the 
qualityy of the program and the provision of ancillary services. Treatment programs with a 
close,, consistent and enduring relationship between staff and clients and year-to-year stability 
off treatment staff were more effective in reducing injecting drug use.27 Enhanced methadone 
treatmentt (case management services, group participation, and psychiatric services) and 
perceivedd quality of social services 6 were found to be associated with a higher probability of 
retention.. McLellan et al40 examined whether the addition of counselling, medical care and 
psychosociall services improved the efficacy of methadone maintenance in a randomised trial. 
Thee addition of basic counselling was associated with higher decreases in opiate use; the 
additionn of on-site professional services was even more effective. 
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Methadonee maintenance treatment is not a single procedure or type of procedure. Apart 
fromm the common factor of the provision of methadone, there is enormous variability between 
programs.. This variability can be seen, for example, with regard to dosage policies, entry 
criteria,, demand for behavioural change, quality of treatment facilities and the ancillary 
servicess that are available.41 Comparing the results of studies based on different methadone 
programss is therefore difficult. 

Thee present research 

Retentionn in treatment 
Wee studied frequency of program attendance, which could vary between 0% (being out of 

treatment,, i.e., interruption of treatment) and 100% (full attendance of the program, i.e., 
continuouss treatment) of the time since the previous cohort visit. In all, frequency of program 
attendancee was relatively high. Leaving the program could be due to treatment failure, but 
alsoo because of imprisonment, hospitalisation or successful detoxification. An analysis on the 
determinantss of frequency of program attendance was not performed. 

Continuouss treatment was related to lower rates of borrowing (Table 8.1) and HIV 
seroconversionn (Ch. 5), which indicates that HR-based methadone treatment is successful in 
preventingg HIV infection if treatment retention is high and stable. Our results also support the 
hypothesiss that the impact of methadone treatment on mortality is considerable (Ch. 6). In 
contrastt to the literature, being continuously in treatment was not related to a decrease in 
injecting.. Moreover, our results rather indicate a selection of current injectors into the 
methadonee programs (Table 8.1). 

Methadonee dosage 
Ann individual increase in methadone dosage was related to a higher likelihood of cessation 

off injecting and lower risk of HIV seroconversion (Ch. 4 and 5). From a qualitative study on 
cessationn of injecting in the same population we know that this increase in dosage often 
followedd on the decision to stop injecting. The interviewed drug users stated that methadone 
wass an important method to cease injecting; the dosage was increased on request of the client 
too a mean 100 mg/day.42 

Prescriptionn of high methadone dosages (>80 mg/day) was not related to decreased risk 
behaviourss in our study group. We did not find statistically significant indications for a 
protectivee effect of dosages >80 mg/day, compared to methadone dosages of 41-60 mg/day, 
althoughh for cessation of injecting and HIV incidence the effects were relatively strong and in 
thee expected, i.e., preventive direction. Dosages lower than 40 mg/day were associated with 
higherr percentages of borrowing and inconsistent condom with commercial sex partners (Ch. 
3),, but high dosages (>80 mg/day) were not protective. On a population level, the increase in 
methadonee dosage for HIV negatives, could not explain the decrease in HIV risk behaviour, 
mainlyy because the largest risk reduction took place before 1991 (Ch. 3). 

Thee absence of a statistically significant association of dosages higher than 80 mg/day 
couldd be explained in different ways. First, characteristics of drug users with high dosages 
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mightt be different from those with low dosages (self-selection). The results presented in 
Chapterr 2 and 3 indicate that in the Amsterdam methadone programs high dosages are more 
oftenn prescribed to more severely addicted drug users, including current injectors, with 
presumablyy higher levels of risk behaviour. Self-selection bias is less a problem when 
changess in methadone dosage within an individual were used as exposure variable. This is 
reflectedd in our results as we did find a protective effect of an individual increase in 
methadonee dosage. 

Thee second explanation for not finding a significant association between high methadone 
dosagess and the risk of HIV infection is lack of statistical power. During the study period, the 
prescriptionn of dosages higher than 80 mg/day was not very common, especially in the early 
years.. This might be indicated by the increased, but insignificant effect measures for high 
dosagess on HIV incidence and cessation of injecting. The distribution of methadone dosage 
forr the different types of programs and the percentage prescriptions above 80 mg/day over the 
yearss is presented in figure 8.1 and 8.2. Even in 1996, the percentage visits with a mean 
methadonee dosage higher than 80 mg/day was less than 30% in the high-threshold programs. 

Inn conclusion, in the total group of methadone clients the prescription of high dosages is 
nott enough to eliminate the risk of HIV infection. For clients who are willing to change 
behaviour,, however, an individual increase in methadone dosage can support them in 
cessationn of injecting and lower the risk of HIV. We agree with Bell who stated that 'the 
claimm that adequate doses of methadone will suppress illicit drug oversimplifies the nature of 
drugg dependence\ " 

Typee of methadone program 
Thee different types of methadone programs were well implemented as they reached the 

intendedd target groups (Ch. 2). Within the low-threshold programs, addicted prostitutes 
receivee methadone treatment at a special outpatient clinic. Clients of this clinic ceased 
injectingg less often (Ch. 4) and were at increased risk for HIV seroconversion (univariate 
analysis).. Apparently, changing risk behaviour is very difficult in this group. 

Ass most study participants were in the low-threshold programs, the statistical power to 
detectt differences with the higher threshold programs was low. However, we did find some 
(butt non-significant) indications for a lower rate of risk behaviour, HIV incidence and 
mortalityy in the programs reaching more regulated drug users. Current injecting was less 
prevalentt in the high-threshold programs (borderline significance, Table 8.1). HIV incidence 
(perr 100 PY) in the medium- and high-threshold programs was lower compared to the 
methadonee outposts (1.5-1.7 versus 2.9) (Ch. 5), as were the mortality rates (per 1000 PY) in 
thee high-threshold programs (natural causes: 5.8 versus 21.2; fatal overdose: 0 versus 6.7). 
Thee number of participants who promoted to higher threshold programs was too small to draw 
conclusions. . 

114 4 



Generall discussion and conclusions 

Previouss studies in the Amsterdam cohort among drug users on 
thee evaluation of methadone treatment 

Thee HR-based methadone programs were previously evaluated using data from the 
Amsterdamm cohort among drug users. However, methadone treatment was roughly measured 
andd self-reported. To overcome these methodological difficulties we used data of the CMR in 
thee present research. The following sections compare the results of the previous studies with 
thosee of the present study. 

Methadonee treatment in relation to HIV risk behaviour and seroconversion 
Hartgerss et al44 compared HIV prevalence and risk behaviour among long-term regular 

methadonee users (defined as >5 years daily methadone use, LTM) and short-term or irregular 
methadonee users (defined as <5 years or >5 years but non-daily methadone use, non-LTM) 
whoo entered the Amsterdam cohort between 1985 and 1989. They found that the LTM users 
hadd a slightly increased but not statistically significant risk of being HTV infected. HTV risk 
behaviourr did not differ between the LTM and non-LTM users. Unlike the title of the paper 
suggestss the study group was not limited to clients of the low-threshold programs but included 
alll types of methadone programs. Van Ameijden et al compared the behaviour of 31 IDU 
whoo seroconverted for HIV with 202 randomly selected controls who remained HIV negative 
andd found no protective effect of daily methadone use. In two other studies by Van Ameijden, 
dailyy methadone use was not related to borrowing and reusing needles46 and 'injection-
starters'' were found to have received daily methadone more often than 'non-starters' 
(borderlinee significant). Injection-starters were defined as drug users who had never injected 
orr whose last injection occurred more than one year before intake and who had (re)started 
injectingg drug use during follow up.47 The slightly higher HIV prevalence and higher 
proportionn injection-starters among daily methadone users is also suggested with the present 
observationn of a higher proportion current injectors in treatment compared to drug users out of 
treatment.. In contrast to the previous studies, the present study did indicate a protective effect 
off a high frequency of program attendance on borrowing and HIV seroconversion. As 
methadonee treatment was self-reported in the previous studies, this difference may be because 
off misclassification of methadone treatment, resulting in a bias towards unity. 

Methadonee treatment in relation to mortality 
Vann Haastrecht et al48 did not find an association between mortality and frequency of 

methadonee use, methadone dosage and treatment retention. Because self-reported methadone 
dataa were used, the authors had no information on methadone treatment between the last 
cohortt visit and death. This might explain the difference with our mortality study in which we 
didd find a strong effect of treatment retention. Van Ameijden et al49 found a dose-effect 
relationshipp between overdose mortality and self-reported methadone dosage. This study had 
alsoo the previously mentioned problem of missing methadone data following the last cohort 
visit.. In addition, the methadone dosage variable included clients who did not receive 
methadone.. When these visits were excluded, the trend test was no longer significant. In other 
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words,, the significant effect was not only due methadone dosage, but also to being in or out 
treatment,, which resembles the results in Chapter 6. 

Studyy limitations 

Selectionn bias and residual confounding 
Inn this study, self-selection is the most important potential bias. We tried to decrease the 

effectt of self-selection by adjusting for confounding of client characteristics and by analysing 
individuall changes in methadone modalities. Potential confounding was checked by adding 
socio-demographicss and drug use related variables to the models; the results did not change 
substantially.. We were not able to control for other - perhaps more important - factors that 
mightt explain choice of treatment scheme, such as motivation to change behaviour (readiness 
forr treatment), psychopathology and severity of the addiction, as these were not measured. 
Thiss was mainly because the emphasis of the Amsterdam cohort study among drug users was 
onn HIV/AIDS and not on addiction in general. The insight in the underlying mechanism 
betweenn methadone and (change of) risk behaviour is therefore limited. 

Self-selectionn is less a problem when changes within a person are analysed, although drug 
userss who accept an increase in methadone dosage are still likely to differ from those who do 
nott accept an increase. This makes that the effectiveness of the methadone programs can not 
bee proven in an observational design. However, in theory their effectiveness is plausible and 
ourr studies were designed to make causal interpretations likely, in the sense that the cause 
precedess the effect. For the study on risk behaviour this may be questionable, as this was a 
cross-sectionall study. Looking at the results however, it is more likely that one borrows 
becausee of the low methadone dosage in stead of a low dosage as a consequence of 
borrowing. . 

Selectivee loss to follow up 
Avoidingg the drug using scene is seen as an important method to quit drug use "' , which 

probablyy results in selective loss to follow up of ex-drug users. This may bias our results to 
unityy if leaving the cohort is related to both cessation of non-medical drug use and methadone 
treatment.. This is not unlikely, but never investigated. Because abstinence is one of the goals 
off methadone treatment, we have planned a study on the long-term effects of methadone 
treatment.. One aspect of this study is that former cohort participants will be contacted and 
questionedd about their drug use, which will give more insight in this potential bias. 

Contamination n 
Inn a situation where different interventions are implemented, like in Amsterdam, it is 

difficultt to isolate the effect of a specific intervention. The effectiveness of one intervention 
cann be dependent on the presence of the other interventions. For example, methadone 
treatmentt may lead to safer injecting behaviour, but it may only be effective in the presence of 
NEPP or other ways to have access to sterile needles. The same holds for isolating the effect of 
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aa single treatment modality, for example, a low dosage might be effective in reducing HIV 
riskk behaviour because of the combination with the ancillary services. 

Ceilingg effect 
Anotherr consequence of implementing different interventions may be that the maximum 

riskk reduction is already reached. In that situation, adding an extra (in theory effective) 
interventionn like the prescription of higher methadone dosages (Ch. 3) does not result in a 
furtherr decline of risk behaviour. 

Externall validity 
Inn Chapter 2, we examined whether the study group was representative for all methadone 

clientss in the CMR. Cohort participants were more often in the low-threshold programs, had 
receivedd a higher mean dosage and had a higher mean number of days in treatment (Table 
2.2).. They were also more often current injectors. These findings were not surprising as the 
cohortt includes relatively high proportions of injectors and severely addicted problematic 
drugg users. Because we do not expect that the associations will be different in the total CMR-
population,, our results can probably be generalised to all drug users with a history of 
methadonee treatment in Amsterdam. Our results can probably also be generalised to in-
treatmentt samples of drug user populations that are comparable to the Amsterdam drug users, 
e.g.. other drug users in the Netherlands. For other drug user populations, generalisability is 
unknown. . 

Overalll conclusion 

Thee aim of this research was to evaluate harm reduction-based methadone treatment with 
regardd to the prevention of HIV infection and mortality. Before we formulate our overall 
conclusion,, it is important to notice that all study participants had a history of methadone 
treatment,, which means that a conclusion on the overall effectiveness of the HR-based 
methadonee programs can not be drawn from this study. Furthermore, this research was based 
onn observational studies: a causal association between the treatment modalities and HIV 
infectionn and mortality can not be proven. 

Takingg all results and limitations of this research into account, we conclude that of all drug 
userss in HR-based methadone treatment, prescription of methadone can support a subgroup of 
motivatedd drug users in changing risk behaviour, resulting in a lower risk of HIV infection. 
Thee HIV preventive effect of these programs for in-treatment drug users who are not 
motivatedd to change their behaviour, or who are otherwise not ready for treatment seems 
limited.. The impact of the HR-based methadone programs on mortality is considerable. 

Harmm reduction-based methadone treatment: a future perspective 

Thiss thesis ends with a future perspective on the HR-based methadone treatment, based on 
thee results of this research. Each section includes recommendations to improve the 
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effectivenesss of the HR-based methadone programs and/or recommendations for further 
research. . 

Generall remarks 
Inn concordance with the literature, our results indicate that treatment dropouts are at 

increasedd risk for HIV infection and mortality. Achieving high retention rates could therefore 
bee considered as an important treatment goal, but as retention rates are already relatively high 
inn Amsterdam the focus should be on targeting treatment dropouts. For example, continuation 
off methadone treatment for incarcerated drug users is generally not possible and a 
controversiall topic in the Netherlands. It may however prevent relapse to (injecting) drug use 
afterr imprisonment, and consequently lower the risk of overdose and risk behaviour. Further 
researchh is needed to identify determinants of treatment dropout, in order to find target groups 
forr prevention and to investigate possible selective dropout. 

Despitee that taking high methadone dosages is encouraged in the Amsterdam methadone 
programs,, we found in our study that high methadone dosages were not frequently prescribed. 
Manyy methadone clients refuse high dosages and for this group alternative maintenance 
medicationn may be considered, e.g. LAAM, morphine or buprenorphine. The latter offers 
advantagess such as a lower level of dependence and minimal withdrawal symptoms. 

HIVV prevention 
Overr the years, Amsterdam IDU have shown to be able to change their risk behaviour (Ch. 

3),, resulting in a relatively stable current HIV incidence of 1-2% per year. The group drug 
userss at risk for parenteral transmission of HIV becomes smaller mainly because of increasing 
ratess of cessation of injecting52 and the small number of new injectors entering the 
population.333 Given the extensive range of prevention measures among drug users, the group 
thatt continues injecting is probably not willing or perhaps able to change behaviour. As 
psychopathologyy is common in this group, psychiatric care is extra important to treat this 
groupp adequately. In addition, the effect of the prescription of injectable methadone on risk 
behaviourr and HIV infection should be evaluated. 

Too improve physical as well as mental health and social functioning in a group of drug 
userss that responds poorly to methadone treatment, a randomised trial on the effectiveness of 
medicall prescription of heroin has recently been started in the Netherlands. The effect of 
medicall prescription on the risk of HIV seroconversion is not specifically studied, but may 
followw from improved stabilisation of the drug user' life. The results are expected in 2001. 
Withh the declining prevalence of injecting, sexual transmission of HIV becomes more and 
moree important. A national study among street-recruited drug users indicated that unprotected 
sexuall contact was relatively high: the percentages inconsistent condom use varied between 
76-96%% with regular partners, between 39-61% for casual partners and between 13-33% for 
commerciall contacts54. Methadone treatment could be a preventive measure to lower sexual 
transmissionn in those cases where drug use and unsafe sex are related. Our findings for the 
drugg using prostitutes, however, are inconclusive: compared to dosages of 41-60 mg/day, 
lowerr methadone dosages were related to higher rates of inconsistent condom use but high 
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dosagess (>80 mg/day) were not related to less inconsistent condom use. The HR-based 
methadonee programs do reach a large group of drug users and could be used to implement 
interventionss aimed at promoting safe sexual behaviour. 

Mortality y 
Inn July 1996, highly active anti-retroviral therapy (HAART) became available to HIV-

positivee drug users, which may lead to lower mortality rates. From both international 
studies55'566 and a study within our cohort57 it appeared that the percentage of HIV positive 
drugg users using HAART is low. In the Amsterdam cohort for example, one year after 
introductionn of HAART, only 29% of eligible HIV positive IDU had started with combination 
treatment.. Using HAART was related to being in methadone treatment (but non-significant). 
Thee methadone programs offer already support to HIV-positive clients in taking their HIV-
medicationn correctly and assisting them during hospital visits, but could consider intensifying 
thiss service in order to improve access to HAART for HIV positive clients. 
Thee rate of overdose death is already relatively low in Amsterdam; a further risk reduction 
seemss therefore difficult to achieve. 

Otherr topics 
Inn recent years, HIV prevention may seem to become of less importance, as the incidence 

iss relatively low in recent years. However, other infectious diseases are emerging: for 
example,, IDU are currently the main risk group for hepatitis C (HCV) infection. The clinical 
consequencess of HCV infection are serious, especially on the long-term (cirrhosis and 
hepatocellulairr carcinoma).58 International studies mention prevalence rates of about 80% and 
yearlyy incidences between 4 and 6%,59 in an Australian study an annual incidence as high as 
21%% was found.60 In Amsterdam, the prevalence is estimated at 65% and the incidence at 
10%% per year, but these figures originate from 1989.61 The current prevalence and incidence 
aree unknown. HCV is mainly transmitted through blood, and much more efficiently than HIV 
infection.. Methadone maintenance treatment may contribute to HCV prevention, for the same 
reasonn as it may prevent HIV. There are only a few studies that investigated the impact of 
methadonee treatment on HCV infection. They found no effect,62 or a marginally significant 
protectivee effect of methadone treatment.63 From the present study we know that the HR-
basedd methadone programs can support IDU in cessation of injecting, which may also have an 
effectt on seroconversion for HCV. This is certainly a topic further research, which can be 
includedd in an extensive HCV study on the incidence, risk factors for seroconversion and 
evaluationn of existing preventive measures. 

Injectingg drug use is spreading over the world, especially in developing countries. As the 
HR-basedd methadone programs reach a relatively large proportion of the drug user 
population,, the question arises whether these programs should be implemented in countries 
thatt face an upcoming epidemic of problematic drug use. In general, we prefer other HIV 
preventionn measures for several reasons. First, our results indicate that the impact of HR-
basedd methadone treatment on HIV prevention is limited to a subgroup of drug users, and 
probablyy not for all drug users in treatment. Second, these methadone programs are situated in 
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aa very specific context that includes the characteristics of the drug user population, social, 
culturall and political factors. For example in Amsterdam, the opiate-dependent drug user 
populationn is characterised by a relatively old age (mean 40 years), poly-drug use and high 
levelss of morbidity and psychopathology. In the political context, harm reduction is the 
acceptedd model of how drug use should be approached. This specific context needs to be 
takenn into account as generalisation of our results to other populations and places in unknown. 
Besides,, if criminalisation is the approach to drug use, implementing HR-based methadone 
programss may be difficult. Third, it is questionable if methadone maintenance treatment 
shouldd be the first intervention to be implemented when the rate of new HIV infections 
increasess rapidly in a population. Situation assessment, raising awareness and knowledge of 
HIVV and providing access to clean injecting equipment or bleach distribution have the highest 
priority.. Moreover, methadone treatment is a relatively expensive intervention compared to, 
forr example, bleach distribution. If it is financially possible, however, drug users who are 
motivatedd to reduce or cease drug use should have access to methadone treatment. 
Inn our study, we took an epidemiological approach to study the effect of a behavioural change 
(safee injecting, cessation of injecting, consistent condom use). As the behavioural change is 
oftenn the endpoint of a complex psychological process, other methods, e.g. qualitative or 
social-psychologicall research might give additional information on the background for certain 
behaviour.. This information may contribute to improving the effectiveness of HR-based 
methadonee treatment. 

120 0 



10 0 
•o o 
o o 
E E 
c c 
» » 
E E 
<o o 

« « 
c c 
o o 
<o o 

E E 
o o 

c c 

0 0 

3 3 
O O 

• > > 
10 0 
. c c <u u 
JQ Q 

> > 
X X 

e e o o 
Ti Ti c c 
o o 
u u 
'S S 
Si Si 

c c 
o o o o 
£ £ 

<u u 
rt rt 

C C 
n n 

(LI I 

S S 

a> > 
• " - • • 

H H 
r/1 1 
O O 
a. . 

U U 

ON N 

rf rf O O 

u u 

u u 

u u 

<** o 

ONN f^ 
OO ON 

NO O 

o o — < < 
ON N 

m m 

o o 
<N N 

NO O 

-* * 
NO O 
NO O 

ON N m m 
~-> ~-> m m r --

oSS ^ O; 
rfrf  ^ f r n 
NN * d\ 

3 3 ONN o o 
—— - H <N - * —' O O 

oo m ON -̂i 
oo r- <N t^ 
^^  ö (N —* 

~ HH (NI —1 — I — I 

oo o r̂ . r̂  

** * 
«All C l 

T11 "V 
ONN ( N 

C-- w 
—— ON 
"3"" C ï 

O O 

o o 
o o 
o o 

- H H 

O N N 
NO O 

O ^ ^ 

NO O 
ON N 

oo v - j 

CMM —< 

< NN NO 
NOO NO 

OO o 
CNN O 
- HH O 

en n 

< < 
i / i i 

oo o 
O O 
ON N 

O , , 

O O 
r--o o 

ON N 

o o 
m m r--
© ^ ^ 

0 0 0 

o o 

o o o o 
^ H H 

O N N 

—' ' 
O O 

w w 

( N N 
^ H H 

O O 

NO O 

O , , 

NO O 
ON N 

O O 

ON N 

^ ^ 
i n n 
ON N 

O O 

NO O 

o o 
- H H 

NO O 

^J J 

NO O 
ON N 

o_ _ 
NO O 

o o 
^ H H 

NO O 
< N N 

T j --

oo o 
o o 

oo m 
oo o 

i n n 

o o 

NO O 
NO O 

O O 

m m 
0 0 0 

m m <N N 

ON N 
0 0 0 

O O 

i n n 
O O 

_̂; ; s j j 

e e «J J 

c c 
(I) ) 
o o 
c c 

T3 3 

« « C C 
O O 

U U 
en n 

I I 1 1 
5» » oo o o 
55 fN rt rt  ^ 0O 
§§ —' (N "3- NO A 

3;;  o-- ON NO 

**  NO «is 2 tüü i oo O 
, 1 .. - 1 > 0 PH 

gg -o 
P>> Ja 

a,, 5 

2 2 'S S 
•SS 2 
I-S S 

ii o 

M M II I Cu) ) 

o o 

ÖÖ S 
o.. a 
rtrt tC 

oo Si 
U T 5 5 5 

MM >, 
"̂ 33 ?? 

£ • 2 2 
^ 33 r/i 0)) '-C 

2 2 



o o 
to o A A 

• • 

O O 
CO O 

CD D 

• • 

O O 
to o 

• * * 

• • 

o o 
•"3--

CM M 

D D 

o o 
CM M 
V V 

D D 

E E 
TO TO 

O ) ) 
O O 

c c 
o o 

•D D 
re re 

JZ JZ 

o o 
E E 
c c 
o o 

I I 
0) ) 

re re 

~S> > 
E. . 
<u u 
Ol l 
re re 
tfl l o o 

•D D 
<D D 
C C 
O O 

"O O 
re re 
.c c 
* • » » o o 
£ £ 

c c 

n n 
4-» » 

Q Q 

x x 
X X 

2 2 
D D 

co o 
Si i 
3 3 
D) ) 

5 5 o o 

S}IS|AA % 



M
O

" " 

\ \ 

2 2 

Q Q 
UI I 
5 5 

t t 

I I 

t t 

V) ) 
E E 
ra ra 

O) ) 
o o 

o o 
c c 
o o 
•o o 
ra ra 

<u u 

E E 

•o o 
0) ) 

ra ra 

E E 
o o 
00 0 
A A 
IA A 
<D D 
ai i 
ra ra 
u> > 
o o 

• o o 
O) ) 
c c 

o o </> > 
<D D 
i --
a a 
c c 

•o o 
E E 
0) ) 

oó ó 

3 3 
Aep/Buii 08< aBesop ueoui IHJM S)|SJA % 



Chapterr 8 

References s 
11 Gibson DR, Flynn NM, McCarthy P. Effectiveness of methadone treatment in reducing HIV risk 

behaviourr and HIV seroconversion among injecting drug users. AIDS 1999;13:1807-18 
22 Ward J, Darke S, Hall W, et al. Methadone maintenance and the human immunodeficiency virus: 

currentt issues in treatment and research. Br J Addiction 1992;87:447-53 
33 Drucker E, Lurie P, Wodak A, et al. Measuring harm reduction: the effects of needle and syringe 

exchangee programs and methadone maintenance on the ecology of HIV. AIDS 1998;12(suppl 
A):S217-30 0 

44 Greenfield L, Biglow GE, Brooner RK. Validity of intravenous drug abusers' self-reported 
changess in HIV high-risk drug use behaviours. Drug Alcohol Depend 1995;39:91-98 

55 Baker A, Kochan N, Dixon J, et al. HIV risk taking behaviour among injecting drug users 
currently,, previously and never enrolled in methadone treatment. Addiction 1995;90:545-54 

66 Meandzija B, O'connor PG, Fitzgerald B, et al. HIV infection and cocaine use in methadone 
maintainedd and untreated intravenous drug users. Drug Alcohol Depend 1994;36:109-113 

77 Klee H, Faugier J, Hayes C, et al. The sharing of injection equipment among drug users attending 
prescribingg clinics and those using needle exchanges. Br J Addiction 1991 ;86:217-23 

88 Longshore D, Hsieh S, Danila B, et al. Methadone maintenance and needle/syringe sharing. I J 
Addictionn 1993;28:983-6 

99 Stark K, Muller M, Bienzle U, et al. Methadone maintenance treatment and HIV risk taking 
behaviourr among injecting drug users. J Epid Comm Health 1996;50:534-7 

100 Metzger DS, Woody GE, McLellan AT. et al. Human immunodeficiency virus seroconversion 
amongg intravenous drug users in- and out-of-treatment: an 18-month prospective follow-up. J 
AIDSAIDS 1993;6:1049-56 

111 Zangerle R, Fuchs D, Rossler H, et al. Trends in HIV infection among intravenous drug users in 
Innsbruck,, Austria. J AIDS 1992;5:865-71 

122 Grönblad L, Ohlund LS, Gunne LM, et al. Mortality in heroin addiction: impact of methadone 
treatment.. Acta Psychiatr Scand 1990;82:223-7 

133 Fugelstad A, Rajs J, Böttiger M, et al. Mortality among HIV-infected intravenous drug addicts in 
Stockholmm in relation to methadone treatment. Addiction 1995;90:711-6 

144 Yancovitz SR, Des Jarlais DC, Peskoe Peyser N, et al. A randomized trial of an interim 
methadonee maintenance clinic. AJPH 1991;81:1185-91 

155 Watkins KE, Metzger D, Woody G, et al. High-risk sexual behaviours of intravenous drug users 
in-- and out-of-treatment. Am J Drug Alcohol Abuse 1992;18:389-98 

166 Longshore D, Hsieh S, Anglin MD. Reducing HIV risk behaviour among injection drug users: 
effectt of methadone maintenance on number of sexual partners. 1 J Addiction 1994;29:741-57 

177 Ball JC, Lange WR, Myers CP. Reducing the risk of AIDS through methadone maintenance 
treatment.. J Health Soc Behaviour 1988;29:214-26 

188 Shore RE, Marmor M, Titus S, et al. Methadone maintenance and other factors associated with 
intraindividuall temporal trends in injection drug use. J Substance Abuse Treatment 1996;3:241-8 

199 Kang SY, De Leon G. Correlates of drug injection behaviours among methadone outpatients. Am 
JJ Drug Alcohol Abuse 1993;19:107-18 

200 White JM, Dyer KR, Ali RL. Injecting behaviour and risky needle use amongst methadone 
maintenancee clients. Drug Alcohol Depend 1994;34:113-9 

211 Martin GS, Serpelloni G, Galvan V, et al. Behavioural change in injecting drug users: evaluation 
off an HIV/AIDS education program. AIDS Care 1990;2:275-9 

222 Wells EA, Calsyn DA, Clark LL, et al. Retention in methadone maintenance is associated with 
reductionss in different HIV risk behaviours for women and men. Am J Drug Alcohol Abuse 
1996;22:509-52 2 

233 Williams AB, McNelly EA, Williams AE, et al. Methadone maintenance treatment and HIV type 
11 seroconversion among injecting drug users. AIDS Care 1992;4:35-41 

244 Serpelloni G, Carrieri MP, Rezza G, et al. Methadone treatment as a determinant of HIV reduction 
amongg injecting drug users: a nested case-control study. AIDS Care 1994;6:215-20 

255 Moss AR, Vranizian K, Gorter R, et al. HIV seroconversion in intravenous drug users in San 
Franciscoo 1985-1990. AIDS 1994;8:223-31 

124 4 



Genera)) discussion and conclusion 

266 Davoli M, Perruci CA, Forastiere F, et al. Risk factors for overdose mortality: a case-control study 
withinn a cohort of intravenous drug users. I J Epid 1993;22:273-7 

277 Caplehorn JRM, Dalton MS, Guff MC, et al. Retention in methadone maintenance and heroin 
addicts'' risk of death. Addiction 1994;89:203-7 

288 Dole VP, Nyswander ME. A medical treatment for diacetylmorphine (heroin) addiction. JAMA 
1965;193:646-50 0 

299 Dole VP. Implications of methadone maintenance for theories of narcotic addiction. JAMA 
1988;260:3025-9 9 

300 Bell J, Chan J, Kuk A. Investigating the influence of treatment philosophy on outcome of 
methadonee maintenance. Addiction 1995;90:823-30 

311 Hartel DM, Schoenbaum EE, Selwyn PA, et al. Heroin use during methadone maintenance 
treatment:: the importance of methadone dose and cocaine use. AJPH 1995;85:83-8 

322 Caplehorn JRM, Bell J, Kleinbaum DG, et al. Methadone dose and heroin use during maintenance 
treatment.. Addiction 1993;88:119-24 

333 Rhoades HM, Creson D, Elk R, et al. Retention, HIV risk and illicit drug use during treatment: 
methadonee dose and visit frequency. AJPH 1998;88:34-9 

344 Craig RJ. Effectiveness of low-dose methadone maintenance for the treatment of inner city heroin 
addicts.. IJ Addict 1980;15:701-10 

355 Strain EC, Bigelow GE, Liebson IA. Moderate- vs high-dose methadone in the treatment of opioid 
dependence.. JAMA 1999;281:1000-5 

366 Joe GW, Simpson DD, Hubbard RL. Treatment predictors of tenure in methadone maintenance. J 
Substancee Abuse 1991;3:73-84 

377 D'Aunno T, Vaughn TE. Variations in methadone treatment practices: results from a national 
study.. JAMA 1992;267:253-8 

388 DTppoliti D, Davoli M, Perruci CA, et al. Retention in treatment of heroin users in Italy: the role 
off treatment type and of methadone maintenance dosage. Drug Alcohol Depend 1998:52:167-71 

399 Grella CE, Wugalter SE, Anglin D. Predictors of treatment retention in enhanced and standard 
methadonee maintenance treatment for HIV risk reduction. J Drug Issues 1997;27:203-24 

400 McLellan AT, Arndt IO, Metzger DS, et al. The effects of psychosocial services in substance 
abusee treatment. JAMA 1993;269:1953-9 

411 Gossop M, Grant M. A six country service of the content and structure of heroin treatment 
programss using methadone. Br J Addiction 1991 ;86:1151-60 

422 Witteveen E, Langendam MW, Coutinho RA, van Ameijden EJC. Motieven voor en methoden 
vann stoppen met spuiten: een kwalitatieve studie. Tijdschrift voor Alcohol, Drugs en andere 
Psychotropee stoffen, in press 

433 Bell J, Seres B, Bowron P, et al. Serum levels of methadone in clients who persist in illicit drug 
use.. Br J Addiction 1990;85:1599-1602 

444 Hartgers C, van den Hoek JAR, Krijnen P, et al. HIV prevalence and risk behavior among 
injectingg drug users who participate in low-threshold methadone programs in Amsterdam. AJPH 
1992;82:547-51 1 

455 Van Ameijden EJC, van den Hoek JAR, van Haastrecht HJA, et al. The harm reduction approach 
andd risk factors for HIV-seroconversion in injecting drug users in the Netherlands. Am J Epid 
1992;136:236-43 3 

466 Van Ameijden EJC, van den Hoek JAR, Coutinho RA. Injecting risk behavior among drug users 
inn Amsterdam, 1986-1992, and its relationship to AIDS prevention programs. AJPH 1994;84:275-
81 1 

477 Van Ameijden EJC, van den Hoek JAR, Hartgers C, et al. Risk factors for the transition from 
noninjectionn to injection drug use and the accompanying AIDS risk behavior in a cohort of drug 
users.. Am J Epid 1994;139:1153-63 

488 Van Haastrecht HJA, van Ameijden EJC, van den Hoek, et al. Predictors of mortality in the 
Amsterdamm cohort of HIV positive and HIV negative drug users. Am J Epid 1996;143:380-91 

499 Van Ameijden EJC, Langendam MW, Coutinho RA. Dose-effect relationship between overdose 
mortalityy and prescribed methadone dosage in low-threshold maintenance programs. Addictive 
Behaviourss 1999;24:559-63 

125 5 



Chapterr 8 

500 Sibthorpe B, Lear B. Circumstances surrounding needle use transitions among injection drug 
users:: implications for HIV intervention. Int J Addiction 1994;29:1245-7 

511 Lewis JW. Buprenorphine. Drug Alcohol Depend 1985;14:363-72 
522 Van Ameijden EJC, Coutinho RA. Large decline in injecting drug use in Amsterdam, 1986-1998: 

explanatoryy mechanisms and determinants of injecting transitions. Submitted. 
533 Fennema JSA, Wiessing LG, Coutinho RA, et al. Trends in injecting drug use in a city with harm 

reduction.. Submitted. 
544 Berns MPH, van de Laar MJW. Surveillance van HIV infectie onder injecterende druggebruikers 

inn Nederland. Infectieziekten Bulletin 1999;11:65-68 
555 Mocroft A, Madge S, Johnson AM. A comparison of exposure groups in the EuroSIDS study: 

startingg highly active antiretroviral therapy (HAART), response to HAART, and survival. J AIDS 
1999;22:369-78 8 

566 Junghans C, Low N, Chan P, et al. Uniform risk of clinical progression despite differences in 
utilizationn of highly active antiretroviral therapy: Swiss HIV Cohort Study. AIDS 1999;13:2547-
54 4 

577 Schinkel J, Coutinho RA, van Ameijden EJC. Protease inhibitors in HIV-infected injecting drug 
userss in Amsterdam: cumulative incidence, determinants and impact. AIDS 1998;12:1247-8 

588 Van der Poel CL, Cuypers HT, Reesink HW. et al. Hepatitis C virus six years on. Lancet 
1994;344:1475-9 9 

599 Trepo C, Pradat P. Hepatitis C virus infection in Western Europe. J Hepatotogy 1999;31 suppl 
1:80-3 3 

600 Van Beek I, Dwyer R, Dore GJ, et al. Infection with HIV and hepatitis C virus among injecting 
drugg users in a prevention setting: retrospective cohort study. BMJ 1998;317:433-7 

611 Van Ameijden EJC. Van den Hoek JAR, Mientjes GHC, et al. A longitudinal study on the 
incidencee and transmission patterns of HIV, HBV and HCV infection among drug users in 
Amsterdam.. Eur J Epidemiol 1993;9:255-62 

622 Crofts N, Nigro L, Oman K, et al. Methadone maintenance and hepatitis C virus infection among 
injectingg drug users. Addiction 1997;92:999-1005 

633 Rezza G, Saglocca L, Zaccarelli M, et al. Incidence rate and risk factors for HCV seroconversion 
amongg injecting drug users in an area with low HIV prevalence. Scan J Infect Dis 1996;28:27-9 

126 6 



Summary y 

. . 



Summary y 

Thee HIV epidemic has dramatically increased the adverse health consequences of injecting 
drugg use, including the already high mortality rates. Interventions that can reduce injecting 
(risk)) behaviour are therefore critical components of a HIV/AIDS preventive policy. 

Forr opiate-dependent drug users, methadone maintenance treatment is seen as one of the 
majorr interventions, since it can decrease the risk of HIV transmission by reducing (injecting) 
drugg use. Most studies that support this hypothesis, however, concerned methadone programs 
withh waiting lists, strict entry criteria and sanctions against continuation of illicit drug use 
duringg treatment. Because of these strict rules, drug users have to be very motivated to enter 
treatmentt and these programs reach therefore only a limited proportion of the drug user 
population. . 

Inn contrast, the harm reduction (HR)-based methadone programs in Amsterdam aim at 
contactingg all drug users in the city. Participation is free of charge and there are no waiting 
lists.. This system has low-threshold programs in order to reach as many drug users as 
possible,, medium-threshold programs for drug users who have their drug use under control 
(methadonee via general practitioner) and high-threshold programs for drug users who are 
willingg to detoxify. In the low- and medium-threshold programs the use of drugs during 
treatmentt is tolerated. Clients can 'promote' from the low-threshold programs to the more 
strictt programs. Additional services offered to the clients are a needle exchange program, 
extensivee social-medical and psychiatric care and HIV testing and counselling. The impact of 
thesee programs on the prevention of HIV and mortality could be high since a relatively large 
groupp of drug users is involved. The purpose of this thesis is to evaluate HR-based methadone 
treatmentt as a preventive intervention for HIV infection and mortality. 

Alll studies presented in this thesis are observational studies and performed as part of the 
Amsterdamm cohort study among drug users, an open and ongoing cohort study that started in 
1985.. To assure valid and detailed assessment of methadone treatment, data of the Central 
Methadonee Register (CMR, all methadone prescriptions in Amsterdam) were linked to data of 
thee cohort for the time period 1985-1996. Nearly all cohort participants had a history of 
methadonee treatment; the analyses were restricted to differences in treatment modalities 
(dosage,, type of program, frequency of program attendance and individual changes in these 
variables).. Of the total 1218 cohort participants included in the cohort by December 1996, 
theree are CMR-data of 1058. Our study is the first detailed evaluation of low-threshold 
methadonee programs: using a cohort study, different outcomes and detailed registered 
methadonee data. 

Wee started to evaluate the Amsterdam methadone dispensing system by identifying 
determinantsdeterminants of methadone dosage and determinants of participation in the different types of 
methadonemethadone programs (Chapter  2, time period 1985-1994). During the study period, the 
methadonee dosage increased from 41 to 59 mg/day. The mean methadone dosage was also 
higherr for HIV-positives, those with a longer duration injecting, those with a higher frequency 
off program attendance and clients of outpatient clinic for drug-using prostitutes and 
foreigners.. For clients of the general practitioner, at the police station and in prison the 
methadonee dosage was lower. We found different sets of client characteristics in the different 
methadonee programs. We concluded that the Amsterdam system of methadone dispensing is 
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highlyy differentiated in a way that is largely concordant with the intended general policy on 
methadonee treatment. 

Inn Chapter  3, HIV risk behaviour was studied, in particular whether its decline was due to 
thee increase in mean methadone dosage after 1991. HIV risk behaviour was defined as current 
injecting,, borrowing of used needles/syringes and inconsistent condom use among female 
drug-usingg prostitutes. The last outcome was chosen because the provision of high dosages 
forr prostitutes could improve safe sexual behaviour: an urgent need for drugs because of 
withdrawall symptoms could result in unsafe sex. In this ecological study design, 621 HIV-
negativee cohort participants were included. As was found in chapter 2, current injectors 
receivedd higher dosages. Compared to methadone dosages of 41-60 mg/day, which were most 
oftenn prescribed, lower dosages were related to a higher likelihood of borrowing and 
inconsistentt condom use with a commercial sexual partner. A dosage between 61-80 mg/day 
wass (borderline significant) protective, but higher dosages were not related to lower HIV risk 
behaviour.. HIV-risk behaviour decreased considerably, with the largest declines before 1991, 
butt none of the trends could be explained by the increase in mean methadone dosage. 

Thee associations between HIV risk behaviour and frequency of program attendance and 
typee of methadone program were not presented in chapter 3, but in table 8.1. Current injectors 
weree more often in methadone treatment than non-injectors and being continuous in treatment 
wass associated with lower levels of borrowing. 

Thee aim of Chapter  4 was to assess relationships between characteristics of HR-based 
methadonee treatment and long-term cessation of injecting (at least 1 year). The study group 
consistedd of 488 IDU. A nested matched case-control design was used to identify methadone 
treatmentt characteristics significantly and independently related to cessation of injecting. The 
incidencee of cessation of injecting increased significantly from 2% per year in 1985-1989 to 
6%% per year in 1995-1997. Relapse to injecting was high: 17% per year. An individual 
increasee in methadone dosage was related to a higher likelihood of cessation of injecting; 
clientss of the outpatient clinic for drug-abusing prostitutes and foreigners ceased injecting less 
often.. The increase in dosage was often on the client's own request and following on the 
decisionn to stop injecting. Methadone dosage and frequency of methadone program 
attendancee in itself were not significantly related to cessation of injecting, although those 
receivingg >80 mg/day were two times more likely to cease injecting than those receiving a 
dosagee of 41-60 mg/day. Other predictors of cessation of injecting were less than daily 
injecting,, no use or irregular use of the needle exchange program and current prostitution. 
Afterr cessation of injecting, there were no HIV-seroconversions during the period of non-
injecting.. After relapse to injecting there was one seroconverter; however, follow up was 
small. . 

HIVHIV incidence was studied in Chapter  5. The study included 582 HIV-negative cohort 
participantss and Poisson regression analysis was used to identify independent and significant 
predictorss of incidence of HIV. During 1906 person years, 58 drug users seroconverted, the 
overalll HIV incidence was 3% per year, with a declining trend. An increase in methadone 
dosagee and regular program attendance were significantly associated with a lower risk of 
seroconversionn for HIV. Methadone dosage and frequency of program attendance in itself 
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weree no significant predictors, although those receiving >80 mg/day were two times less 
likelyy to become infected with HIV. Other risk factors for HIV were homelessness, current 
injectingg and in-patient hospital care. 

Inn Chapter  6 we investigated the impact of HR-based methadone treatment on mortality 
amongg 827 cohort participants. Poisson regression was used to identify treatment modalities 
significantlyy and independently related to mortality due to natural causes and fatal overdose. 
Eighty-ninee participants had a natural cause of death (incidence 0.18% per year) and 31 died 
becausee of overdose (incidence 0.06% per year). Mortality due to natural causes was 
increasedd for cohort participants who left methadone treatment. Other risk factors for 
mortalityy due to natural causes were a positive HIV status and being underweight. Leaving 
treatmentt was also related to higher overdose mortality, but only among current injectors. 

Chapterr  7 presented a methodological study. In this study the CMR-data were used to 
validatee self-reported aspects of methadone treatment. Logistic regression analysis was used 
(adjustedd for intra-individual correlation) to identify subgroups with incorrect reporting. Data 
off 505 cohort participants were analysed. We found that drug users are able to give valid self-
reportss in a setting where social desirability does not play an important role. The main reasons 
off incorrect reporting were related to impaired cognitive functioning, memory failure and 
misunderstandingg of questions. 

Inn Chapter  8, the results of the different studies are summarised and methodological 
limitationss discussed. We conclude that of the total group drug users in HR-based methadone 
treatment,, prescription of methadone can support motivated drug users in changing their risk 
behaviour,, resulting in a lower risk of HIV infection. The HIV preventive effect of these 
programss for in-treatment drug users who are not motivated to change their behaviour, or who 
aree otherwise not ready for treatment seems limited. The impact of the HR-based methadone 
programss on mortality is considerable. The thesis ends with a future perspective for the HR-
basedd methadone programs. 
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HIV,, het virus dat AIDS veroorzaakt, verspreidt zich onder druggebruikers voornamelijk 
viaa het gezamenlijk gebruik van besmette naalden. De HIV epidemie heeft de 
gezondheidsgevolgenn van injecterend druggebruik dramatisch vergroot, inclusief de toch al 
hogee sterftecijfers. Interventies die het lenen van gebruikte naalden of injecterend druggebruik 
kunnenn voorkomen zijn daarom belangrijke onderdelen van HIV preventie onder 
druggebruikers. . 

Voorr heroïne verslaafde druggebruikers wordt behandeling met methadon gezien als een 
belangrijkee HIV preventie maatregel, omdat door deze behandeling het (injecterende) 
druggebruikk kan verminderen of stoppen. De meeste onderzoeken die tot nu toe gedaan zijn, 
hebbenn echter betrekking op methadon programma's met een streng toelatingsbeleid. Vaak 
zijnn er wachtlijsten en leidt het gebruik van drugs tijdens de behandeling tot uitsluiting van de 
behandeling.. Door deze strenge regels kunnen alleen zeer gemotiveerde druggebruikers aan 
dee behandeling deelnemen, waardoor dus ook maar een klein deel van de totale groep 
druggebruikerss wordt bereikt. 

Inn tegenstelling tot de methadon programma's met een streng toelatingsbeleid zijn de 
methadonn programma's in Amsterdam speciaal gericht op het bereiken van een zo groot 
mogelijkee groep druggebruikers. De Amsterdamse programma's zijn gericht op 'harm 
reduction':: indien het niet mogelijk is verslaving te genezen, moet het beperken van de 
negatievee gevolgen van de verslaving, voor zowel de verslaafde zelf als zijn omgeving, op de 
voorgrondd staan. Daarom is deelname gratis en kan de behandeling meteen gestart worden. 
Hett systeem kent laag-drempelige programma's om zoveel mogelijk druggebruikers te 
bereiken,, middelhoog-drempelige programma's (methadon via de huisarts) voor 
druggebruikerss wiens druggebruik redelijk onder controle is en hoog-drempelige programma's 
voorr druggebruikers die willen afkicken. In de laag- en middelhoog drempelige programma's 
wordtt druggebruik tijdens de behandeling getolereerd. Methadon cliënten kunnen 
'promoveren'' van de laag-drempelige naar de meer striktere methadon programma's. Naast de 
methadonn worden extra diensten aangeboden zoals een spuitenomruil programma waar 
gebruiktee spuiten kunnen worden ingeruild voor nieuwe spuiten, sociaal-medische en 
psychiatrischee zorg en HIV testen. De invloed van deze programma's op de preventie van 
HIVV en sterfte zou groot kunnen zijn omdat ze betrekking hebben op een relatief grote groep 
druggebruikers.. Het doel van dit promotieonderzoek is de rol van de op harm reduction (HR) 
gebaseerdee methadon programma's in de preventie van HIV infectie en sterfte te evalueren. 

Allee studies in dit proefschrift maken deel uit van het Amsterdamse AIDS onderzoek onder 
druggebruikers.. In dit cohort onderzoek wordt sinds 1985 een groep druggebruikers iedere 
vierr maanden onderzocht. Gegevens over de verstrekking van methadon zijn afkomstig van 
dee Centrale Methadon Registratie (CMR), waarin alle methadon voorschriften in Amsterdam 
geregistreerdd staan. De CMR gegevens zijn op individueel niveau gekoppeld aan de cohort 
gegevenss over de periode 1985-1996. Bijna alle cohort deelnemers waren bekend bij de 
CMR;; alleen de deelnemers die ooit methadon gehad hebben meegenomen in het onderzoek. 
Dee analyses hebben betrekking op verschillen binnen de aspecten van de methadon 
behandelingg (dosis, type programma, frequentie van programma deelname en individuele 
veranderingenn in deze variabelen). Van de in totaal 1218 deelnemers die aan het einde van 
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19966 in het cohort onderzoek waren opgenomen, zijn van 1058 deelnemers CMR gegevens 
beschikbaar.. Onze studie is de eerste die gedetailleerd de op HR-gebaseerde methadon 
programma'ss onderzoekt, waarbij gebruik wordt gemaakt makend van een cohort onderzoek, 
verschillendee uitkomsten en gedetailleerde, geregistreerde methadon gegevens. 

Hett project is begonnen met een analyse naar de factoren die de hoogte van de dosis en 
deelnamedeelname aan de verschillende programma's bepalen (Hoofdstuk 2, periode 1985-1994). 
Gedurendee de studie periode nam de gemiddelde verstrekte dosis toe van 41 naar 59 mg/dag. 
Dee gemiddelde dosis was ook hoger voor HIV-positieven, degenen met een langere duur van 
injecterendd druggebruik ('spuiten'), degenen die de methadon programma's vaak bezochten en 
cliëntenn van het prostitutie en passanten project (PPP). Voor methadon cliënten die via de 
huisartss hun methadon kregen en voor cliënten die op het politiebureau of in de gevangenis 
methadonn kregen was de methadondosis lager. Voor elk type programma werd een andere set 
vann cliënt-karakteristieken gevonden. De conclusie uit deze studie was dat in het 
Amsterdamsee systeem van methadonverstrekking de beoogde doelgroepen worden bereikt. 

Inn Hoofdstuk 3 is HIV risicogedrag bestudeerd, in het bijzonder of de daling in 
risicogedragg kan worden toegeschreven aan de stijging in methadondosis, die voor HIV-
negatievenn vooral na 1991 plaatsvond. HIV risicogedrag was gedefinieerd als recent hebben 
gespoten,, lenen van gebruikte spuiten en, onder vrouwelijke prostituees, inconsistent 
condoomm gebruik met klanten. Deze laatste uitkomst is gekozen vanwege de relatie tussen 
hogee doseringen en veilig seksueel gedrag. Wanneer door de voldoende hoge dosering 
methadonn de behoefte om drugs te scoren niet hoog is, kan beter met klanten onderhandeld 
wordenn over condoomgebruik. 

Zoalss eerder was gevonden in hoofdstuk 2, werden hoge doseringen vooral aan 
injecterendee druggebruikers (IDG) voorgeschreven. Vergeleken met een methadondosis van 
41-600 mg/dag (de meest voorgeschreven dosis) was een lagere dosis gerelateerd aan het lenen 
vann gebruikte spuiten en inconsistent condoomgebruik. Een dosis tussen 61-80 mg/dag was 
gerelateerdd aan een lager niveau van HIV risicogedrag, in tegenstelling tot een dosis boven de 
800 mg/dag. Over de tijd daalde het HIV risicogedrag aanzienlijk, met de grootste daling voor 
1991.. Geen van de trends in risicogedrag kon verklaard worden uit de stijging in 
methadondosis. . 

Hett verband tussen HIV risicogedrag en frequentie van programma deelname en type 
programmaa komt niet aan de orde in hoofdstuk 3, maar wordt apart gepresenteerd in tabel 8.1. 
IDGG maakten vaker gebruik van de methadon programma's dan niet-IDG. IDG die continu in 
methadonn behandeling waren, leenden minder vaak spuiten die al door iemand anders waren 
gebruikt. . 

Hett doel van Hoofdstuk 4 was het onderzoeken van de relatie tussen methadon en 
langdurigg (minstens 1 jaar) stoppen met injecterend druggebruik (spuiten). Gedurende de 
studiee periode steeg het percentage IDG dat stopte met spuiten van 2% per jaar in 1985-1989 
tott 6% per jaar in 1995-1997. Een terugval kwam echter vaak voor: 17% per jaar (geen trend). 
Stoppenn met spuiten kwam vaker voor bij IDG waarvan de dosis verhoogd was en minder 
vaakk bij cliënten van de PPP. Een verhoging van de dosis vond vaak plaats op eigen verzoek, 
mett als reden dat men van plan was te gaan stoppen met spuiten. De hoogte van de dosis en 
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dee frequentie van programma deelname op zich waren niet gerelateerd aan stoppen met 
spuiten,, hoewel stoppen met spuiten twee keer zo vaak voorkwam bij een dosis hoger dan 80 
mg/dag,, vergeleken bij een dosis van 41-60 mg/dag. Andere voorspellers van stoppen met 
spuitenn waren geen dagelijks injecterend druggebruik en geen of onregelmatig gebruik van de 
spuitenomruil.. Onder prostituees kwam stoppen met spuiten minder vaak voor. Na het 
stoppenn met injecterend druggebruik raakte niemand besmet met HIV gedurende de periode 
vann niet injecteren. Onder degenen die terugvielen naar injecterend druggebruik raakte één 
druggebruikerr besmet met HIV; de totale tijd dat de groep die gestopt was met spuiten werd 
gevolgdd was echter kort. 

Dee HIV ineidentie (het aantal nieuwe besmettingen per jaar) is bestudeerd in Hoofdstuk 
5.. In totaal werden 582 cohort deelnemers 1906 persoonsjaren (PJ) gevolgd, waarin 58 
druggebruikerss besmet raakten met HIV. Het aantal nieuwe gevallen van HIV infectie 
bedroegg daardoor 3% per jaar in de totale groep, met een dalende trend. Een individuele 
stijgingg in de methadondosis en stabiele frequentie van deelname aan een programma waren 
gerelateerdd aan een lagere kans op HIV infectie. Methadondosis en frequentie van programma 
deelnamee op zichzelf waren geen significante voorspellers, alhoewel deelnemers met een 
methadondosiss hoger dan 80 mg/dag twee keer minder vaak besmet raakten met HIV, 
vergelekenn met een dosis van 41-60 mg/dag. Andere risicofactoren voor HIV waren 
dakloosheid,, injecterend druggebruik en recente ziekenhuisopname. 

Inn Hoofdstuk 6 is onderzocht wat de invloed is van de op HR-gebaseerde methadon 
programma'ss is op de sterfte onder druggebruikers. Van de in totaal 150 sterfgevallen hadden 
899 deelnemers een natuurlijke doodsoorzaak (voornamelijk AIDS, andere infectieziekten, 
leverziekten)) en 31 stierven er aan een overdosis. De sterfte aan natuurlijke doodsoorzaken 
wass verhoogd voor druggebruikers die niet langer in methadonbehandeling waren. Andere 
risicofactorenn voor sterfte met een natuurlijke doodsoorzaak waren een HIV positieve 
serostatuss en ondergewicht. Stoppen met de methadon behandeling was ook gerelateerd aan 
eenn hogere kans op overdosis sterfte, maar alleen voor IDG. 

Hoofdstukk 7 presenteert een methodologische studie. In deze studie zijn de CMR 
gegevenss gebruikt om zelf gerapporteerde aspecten van de methadonbehandeling op juistheid 
tee controleren. Gevonden werd dat druggebruikers in staat zijn goed te rapporteren in een 
settingg waar het geven van sociaal wenselijk antwoorden geen rol speelt. 

Inn Hoofdstuk 8 worden de resultaten van de verschillende studies samengevat en de 
methodologischee beperkingen besproken. Wij concluderen dat onder druggebruikers in op 
HR-gebaseerdee methadonbehandeling, methadon het proces van gedragsverandering kan 
ondersteunenn in een subgroep van gemotiveerde druggebruikers, resulterend in een lagere 
kanss op HIV infectie. Het HIV preventie effect van deze methadon programma's voor 
druggebruikerss die niet gemotiveerd zijn hun gedrag te veranderen lijkt beperkt. De rol van de 
opp HR-gebaseerde methadon behandeling op sterfte onder druggebruikers is aanzienlijk. Het 
proefschriftt eindigt met een toekomstperspectief voor de op HR-gebaseerde methadon 
programma's. . 
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Stellingen n 

Thee impact of harm reduction-based methadone 
treatmentt on HIV infection and mortality 

1.. Behandeling met methadon kan gemotiveerde druggebruikers ondersteunen bij het 
stoppenn met injecteren, (dit proefschrift) 

2.. Hoge doseringen methadon in op harm reduction gebaseerde methadon programma's zijn 
niett voldoende om de HIV incidentie te verlagen, (dit proefschrift) 

3.. Onderbreking van het methadonprogramma verhoogt de kans op vroegtijdige sterfte. 

(dit(dit proefschrift) 

4.. De in de literatuur beschreven effectiviteit van methadon is deels gebaseerd op selectie 
vann de onderzoeksgroep, (dit proefschrift) 

5.. De aanname dat adequate dosering van methadon bij gebruik onderdrukt 
'oversimplifïceert'' de aard van drugsverslaving. (BellJ, et al. Br J Addiction 
1990;85:1599-1602) 1990;85:1599-1602) 

6.. De bevinding dat frequente en continue deelname aan een methadonprogramma 
geassocieerdd is met een lagere kans op HIV infectie en sterfte pleit voor continuering van 
dee methadonbehandeling tijdens detentie, (dit proefschrift) 

7.. Met voetbal zou een doelpunt in eigen goal niet mee mogen tellen in de score. 

8.. De uitdaging van wetenschappelijk onderzoek ligt niet in het vinden van antwoorden maar 

inn het formuleren van de vraag. 

9.. Het geschenk van het geluk is voor hen die het uitpakken. 

10.. Er is leven na de deadline. 

Mirandaa Langendam, 19 december 2000 
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