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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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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 

32 2 



Determinantss of methadone dosage and site of prescription 

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. 

38 8 



Determinantss of methadone dosage and site of prescription 

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 
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Discussio n 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 

42 2 



Determinantss of methadone dosage and site of prescription 

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. 
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