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Methadon ee maintenanc e and cessatio n of injectin g drug use: 
result ss  fro m the Amsterda m Cohor t Study 

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

Summar y 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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Cessationn of injecting 

Introductio n n 

Amongg injecting drug users (EDU), illici t 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 illicitl y 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 illici t 
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 illici t 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 illici t 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. 

Method s 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 

56 6 



Cessationn of injecting 

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. 

Figur ee 4.1 Selectio n of cases and control s in the neste d matche d case-contro l stud y 

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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Result s 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). 

Figur ee 4.2 Cumulativ e incidenc e of cessatio n of injectin g in a cohor t of 488 injectin g 
dru gg user s 
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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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Figur ee 4.3 Cumulativ e incidenc e of re-startin g injectin g in a cohor t of 110 injectin g 
dru gg user s who ceased injectin g 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 Univariat e association s betwee n methadon e maintenanc e treatmen t 
modalitie ss and cessatio n of injectin g 

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 multivariat e significan t association s betwee n cessatio n of injectin g 
andd dru g use / sexua l behaviou r 

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 Multivariat e predictor s of cessatio n of injectin g 

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 
willin gg 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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