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those more at risk and who find it difficult to comply with the 
rotocols of the more traditional clinic regimen. 

 

Executive Summary 
 
A large number of studies have shown methadone maintenance treatment to be effective 
when delivered from specialist clinics to selected populations of opioid dependent clients. 
However,  recent evidence from The Netherlands suggests that methadone programs that 
have relaxed criteria for entry and continuation in treatment may not be as effective as the 
traditional, specialist methadone clinics. A proposal to commence dispensing methadone to a 
population of young, "at risk" opiate injectors at a primary health care centre in Kings Cross, 
Sydney afforded the opportunity to evaluate a methadone program similar to those operating 
in The Netherlands. The key question posed by this evaluation was: Does methadone 
maintenance treatment, when integrated into an exisiting primary health care centre, help 
young, "at-risk" injecting opiate users to reduce their heroin use, crime, HIV risk behaviour 
and to improve their health? In order to answer this question, 70 applicants for treatment 
were randomised to receive methadone or not in addition to the usual care they had been 
receiving at the clinic and were assessed at intake and three months later. A series of analyses 
were performed in order to adjust for selective attrition between the two groups at 
three-month follow-up and to assess the influence of exposure to methadone treatment in the 
control group. These analyses indicated that exposure to methadone maintenance is 
associated with reductions in heroin use, crime and HIV risk behaviour, as well as 
improvements in health. Thus, it can be concluded that methadone maintenance is of benefit 
to young, "at risk" opiate injectors. This suggests that methadone maintenance services 
should be modified and expanded to attract a wider range of opioid dependent individuals 
into treatment, especially 
p
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 submit to the clinic 
gimen.  

d to more specifically target aspects of drug use associated with 
e spread of blood borne viruses (Gossop & Grant, 1991; Uchtenhagen, 1990).  

s been accompanied by the following changes in the way in which treatment is 
elivered: 

 

(b) 
ose clinics, include primary health care settings and community 

(c) whom methadone is thought to be suitable has become more 

(d) the private sector has been relied upon to expand treatment services.  

 
ecial purpose methadone clinics with groups of patients selected for their suitability for 

Introduction 
 
The effectiveness of methadone maintenance in reducing illicit opioid use, crime and 
injection-related risk behaviour has been demonstrated in a number of studies and countries 
using a variety of study designs (Ward, Bell, Mattick & Hall, in press). However, virtually all 
of these studies have examined methadone maintenance as delivered in a traditional format to 
a traditional patient group. For much of the past 25 years in Australia and the United States, 
methadone has been delivered through a system of special purpose clinics, which have 
provided a variety of psychosocial support services and employed admission criteria and 
process rules to select a population of the opioid dependent who are likely to change their 
behaviour. The therapeutic demands of methadone clinics have probably influenced the 
perceived attractiveness of the treatment among opioid users, with the result that by the time 
individuals present for treatment they have usually been dependent for a number of years and 
suffered sufficient drug-related problems for long enough to be willing to
re
 
Concern about the possibility of an increase in drug-related crime in the early 1980s led to 
proposals to expand the availability of methadone maintenance in New South Wales 
(Caplehorn & Batey, 1992; McArthur, 1995). These proposals were given impetus by the 
discovery of the relationship between injecting drug use and the spread of HIV. This has 
recently been reinforced by concern about the very high rates of exposure among injecting 
drug users to hepatitis B and C (Bell et al., 1990; Crofts et al., 1994).  A similar expansion in 
methadone services has occurred in other countries, and has been accompanied by 
experiments with treatment philosophy and practice in an attempt to reach a broader 
population of opioid users an
th
 
As has been argued elsewhere (Ward, 1995), in Australia, the expansion of the methadone 
program ha
d

(a) the type and number of ancillary services have been reduced;  
the sites at which methadone is dispensed have become more varied and, as well as 
special purp
pharmacies; 
the types of people for 
broadly defined; and,  

 
The study described in this report addresses itself to the second and third of these changes in 
methadone treatment delivery, namely the site and the treatment population. This study arose, 
in part, from concerns that these variations in the delivery of methadone maintenance might 
lead to it being less effective than might otherwise be expected from research conducted in
sp
treatment. 
 
The most well known and controversial variations to methadone maintenance treatment are 
the programs that have been developed in the Netherlands. Often termed "low threshold" 
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 programs have found that these hopes have not been realised. This 
ilure raises the question: How much can the traditional treatment protocols of methadone 

r doses of methadone may be necessary to achieve better 
utcomes. However, the possibility must be raised that some individuals may be 

ity to examine the issues raised by the Dutch experience arose when a primary 
ealth centre located in central Sydney with a clientele similar to that described in the 

e needs of 
is population. 

 service this 
ommunity as part of a nation-wide strategy to prevent the spread of HIV. Among the 

se clients, in combination with a liberal 
ttitude to drug use and attendance, would result in a program that would retain clients, and 

methadone programs, these programs offer methadone through a distribution network of 
buses and small clinics and do not require regular attendance or strict criteria for entry, hence 
the term low threshold (van Ameijden, 1994). The goals of these programs are to stabilise 
drug use and provide for regular contact with drug users, so that their social and medical 
needs might be better met. Although it was not a specific goal of these programs, it was 
hoped that the provision of methadone would also help in reducing and preventing the spread 
of HIV and other blood-borne infections through a reduction in injecting frequency and an 
increased exposure to AIDS educational materials. However, a series of studies of the 
Amsterdam methadone
fa
treatment be varied before it begins to substantially lose its effectiveness? 
 
Hartgers, van den Hoek, Krijnen and Coutinho (1992) evaluated low threshold methadone 
programs in Amsterdam for the period 1985 to 1989 and found that they did not reduce the 
risk for, or the spread of, HIV infection. In a further series of studies which continued to 
follow the same cohort through to 1992, van Ameijden and colleagues found no evidence of a 
protective effect for daily methadone attendance on incidence of HIV infection (van 
Ameijden, van den Hoek, van Haastrecht & Coutinho, 1992), level of injection-related HIV 
risk behaviour (van Ameijden, van den Hoek & Coutinho, 1994), or the transition from 
non-injecting to injecting opioid use (van Ameijden, van den Hoek, Hartgers & Coutinho, 
1994). Hartgers et al. (1992) and van Ameijden (1994) speculated that the use of less than 
optimal doses of methadone (< 40 mg per day) may be responsible for this apparent lack of 
effectiveness and that highe
o
unresponsive to methadone maintenance regardless of the package within which it is 
delivered.  
 
An opportun
h
Amsterdam studies wished to develop a methadone program specifically to meet th
th
 
The Kirketon Road Centre (KRC) Pilot Oral Methadone Maintenance Program 
 
The Kirketon Road Centre (KRC) is a primary health care centre located in Kings Cross, 
which is an inner city suburb of Sydney with an unusually high concentration of sex workers, 
drug users and at-risk youth. The KRC was set up in 1987 specifically to
c
comprehensive range of services offered to the Kings Cross community, KRC provides both 
on-site and outreach medical, counselling, social welfare and needle and syringe exchange 
services.  
 
In a further effort to meet the needs of the clients attending the KRC, it was decided in 1992 
to apply for funding to commence a pilot, oral methadone maintenance program with the 
specific purpose of servicing "at-risk" opioid injectors who were unlikely to access, or remain 
in, traditional public methadone maintenance programs. Staff at the KRC believed that the 
existing rapport that had been established with the
a
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e effectiveness of low threshold programs in terms of one of the stated KRC 
oals (reducing HIV risk behaviour), it was decided that the study design which would afford 

nts 
nrolled in the KRC methadone program. The study also afforded the opportunity to examine 

 of the KRC staff, namely that their clientele was younger and more "at-risk" than 
e clientele of traditional methadone clinics, and that this high-risk group of young drug 

ned in methadone treatment which would not be possible in a more 
aditional treatment setting. 

d high supervision, because take-home doses of methadone were not 
vailable and so the client had to present daily to the KRC. In practice, it was soon realised 

lead to improvements in their health and to a reduction in their injection-related HIV risk 
behaviour. The integration of the prescription and dispensing of methadone into an existing 
primary health centre would be the first such program in Australia. 
 
A proposal for the pilot methadone program was approved and as a condition of funding it 
was necessary that the program be evaluated. The National Drug and Alcohol Research 
Centre was approached to evaluate the service. Because of the similarity of the KRC 
methadone program to the Amsterdam program, and because of the evidence reviewed above 
questioning th
g
the most unambiguous outcome would be the most appropriate. For this reason, a randomised 
design employing a control group that would continue to receive their usual care without 
methadone was considered and adopted.  
 
The major objectives of the trial were to demonstrate the feasibility and effectiveness of 
methadone maintenance at the KRC. In accord with the stated goals of the program by KRC 
staff, the two major hypotheses for the trial would be that the addition of methadone to the 
usual care provided by the KRC would result in a reduction in the number of drug-related 
health problems experienced by clients and a reduction in drug-related HIV risk behaviour. 
Two additional hypotheses were adopted to explore the extent to which evidence of the 
effectiveness of traditional methadone maintenance treatment can be generalised to new 
settings and populations (recognising that these were not the stated goals of program staff). 
These hypotheses were that there would be reductions in opioid use and crime for patie
e
the beliefs
th
users would be retai
tr
 
Methods 
 
Treatment Protocol 
 
Methadone maintenance at the KRC aimed to follow what has come to be known in Australia 
as a "low intervention/ high supervision" model of treatment. It was low intervention in that 
no specific extra services over and above the prescribing and dispensing of methadone were 
to be offered. It involve
a
that the low intervention aspect of the program was something of a misnomer, because the 
regular presence of generalist medical practitioners, nurse practitioners, counsellors and 
social workers meant that more services were available than one would ordinarily find in a 
low intervention methadone maintenance regimen.  
 
Other than for program evaluation purposes (see below), there was no urine testing, nor any 
policy of sanctions for illicit drug use. The overall harm reduction policy of the KRC was 
applied to the methadone program, and if clients participating in the program continued to 
use illicit drugs, then a message of safer drug use was emphasised. Methadone dosing took 
place in the same room that the needle and syringe exchange services were offered in, and 
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ng methadone were able to avail themselves of these services in the same way 
s any other person. However, people who presented for methadone dosing in an intoxicated 

ied constraints at the time of dosing in 
onsultation with the person administering the methadone. Clients were thereby able to raise 

oses according to what they thought was best for them. Similarly, clients were 
ot required to attend every day and could miss one or more days if they so wished. 

 clinicians and 
lients blind to study conditions was not possible. Similarly, because one of the authors (JW) 

ope from 
 bundle, each of which contained a slip of paper with the word "Methadone" or the words 

e available at the completion of the study. At the same 
me, it was considered unethical to totally refuse access to a treatment that has been shown 
 reduce the risk of injection-related infections. Therefore, as part of the usual care offered 

l condition, referral to nearby public and private methadone clinics was 
ade available. It was thought when planning the study that the number of referrals in the 

clients receivi
a
fashion were either told to return later in the day, or could make use of one of the waiting 
areas until they were in a fit state to be dosed. The only grounds for involuntary 
discontinuation from the program were physical violence against staff or property. Neither of 
these events occurred during the conduct of the study.  
 
The doses of methadone employed were determined by the prescribing medical practitioner 
and the client, although there was a general intention to achieve doses in excess of 60 mg per 
day. Clients could adjust their dose within pre-specif
c
or lower their d
n
However, if the client had not attended for three or more days, then their methadone dose was 
reduced to a clinically safe level and adjusted upwards thereafter. 
 
Study Design 
 
The design employed to evaluate the KRC pilot methadone maintenance program was an 
open, two-group, pre-post randomised controlled trial. Subjects eligible for treatment were 
randomised to received a daily oral dose of methadone in addition to the usual care they 
received at KRC (hereafter referred to as the methadone treatment group), or they were 
assigned to a control condition in which they continued to receive usual care only (hereafter 
referred to as the control group). Study participants were to be assessed at baseline, and then 
again at three- and six-months. The study was open in the sense that keeping
c
was involved in the design of the study and carried out all of the randomisations and research 
interviews, it was not possible to have the evaluation assessments conducted in a blinded 
fashion. The only blinding possible was that the laboratory that carried out the urinalysis tests 
was unaware of the nature of the study and the conditions to which each of the subjects had 
been assigned. 
 
Randomisation was achieved by way of a lottery in which subjects selected an envel
a
"Usual Care" typed on it. Randomisation took place after the completion of the assessment 
process for entry to the study and the first study interview, which included the taking of a 
urine sample. It was decided a priori that couples would be randomised together so that they 
would both either be in or out of treatment, because having one member of a couple in 
methadone maintenance while the other is not adversely affects their response to treatment 
(Waldby, 1988).  
 
In an attempt to reduce "resentful demoralisation" (Cook & Campbell, 1979), subjects in the 
control condition were told that if the pilot program was deemed successful, they would be 
offered the first places that becam
ti
to
to clients in the contro
m
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Design
 
The study
when it was decided to halt the study and offer subjects in the control condition who were not 
receiving methadone the opportunity to enter methadone treatment at the KRC. There were 
three re
 

a) w 
on ethical issues) and, in particular, about the health and safety of some subjects in 

asons set out below; 

c) three-month follow-up rates differed significantly between the treatment and 
l conditions. 

 

f Sydney where the trial 
ok place (the Eastern Sydney Area Health Service Research Ethics Committee). There were 

ncern connected with the conduct of this study: informed 
onsent, confidentiality and the use of a randomised design with a no-treatment control 

hat would happen in the absence of the intervention. This dilemma arises out of the fact that 
a treatmen  for the 

control condition, and the amount of time control subjects spent in traditional methadone 
treatment, would give some indication of the extent to which the clients attending the KRC 
were unable to access or remain in methadone treatment elsewhere. 
 
 

 Modification 

 design was modified at the completion of the three-month follow-up interviews, 

asons for this change:  

clinician concerns about the negative effects of randomisation (see section belo

the control condition made continuing the trial difficult to justify in the light of the 
other two re

 
b) as a result of offering immediate referral to non-KRC methadone programs after 

assessment for the study, a significant proportion of the subjects in the control 
condition were receiving, or had received, methadone treatment elsewhere; and, 

 

contro

The latter two reasons when combined suggested that definitive conclusions about the 
effectiveness of methadone at the KRC, when compared to the absence of methadone, would 
be difficult to draw and, in the light of clinician concerns, it no longer seemed warranted to 
expose control subjects to further risks. 
 
Ethical Issues 
 
A study protocol was submitted to, and approved by, the research ethics committee 
responsible for overseeing medical research conducted in the area o
to
three main areas of ethical co
c
group. Informed consent and confidentiality were dealt with by the use of a consent form in 
the case of the former, and in the case of the latter that all completed research interview 
forms and computer files containing interview data were kept in locked cabinets or 
password-protected files. Issues raised by the use of a randomised design are discussed 
separately in the next section. 
 
Randomised Controlled Trials 
 
The use of randomisation in the evaluation of medical treatments, or the provision of social 
services, raises an ethical dilemma when the treatment or service concerned is compared to 
w

t or service that may assist the target group concerned has to be refused
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duration refusing 
treatment rved by 
rigorously refusing 
treatment to a control group for the purposes of the evaluation or the prospect of continuing 

 promote ineffective alternatives (Feinstein, 1985; Lebacqz, 1983; Oakley, 1990). An 

"It is important to note that the prerequisite for any RCT [randomised 

use of a randomised design. 

sentment among those who did not receive 
eatment, because all applicants would understand that they had a 50:50 chance of entering 

benefits' was followed in that control subjects were promised 
at if the KRC program continued to exist (which it has), then they would be offered the first 

laces that became available after the study finished. 

 further safeguard was put in place at the request of KRC staff in the form of an agreement 
t serious 

ngoing risk to their welfare. Put more generally, the study would be abandoned, or the 
design ch  outweighing whatever benefits were thought to 
accrue fro the s ard was taken up after 
the compl on of ws and is discussed more fully above in the section 
escribing how and why the study design was modified. 

ligibility Criteria 
 
To be eligible for the study applicants had to satisfy the following inclusion criteria: 
 

•

of the study in order for the evaluation to take place. The rationale for 
 is that the long-term good of the majority is more important, and is se
 evaluating interventions, when compared with the short-term harm of 

to
important aspect of the use of randomised designs is uncertainty about the treatment in 
question. According to Oakley (1990): 
 

controlled trial] is uncertainty about the effects of a particular treatment. 
If something is known to work (and to be acceptable and without harmful 
effects) then there is no reason to put it to the test in the form of a trial" 
(p. 27, italics original). 

 
In the case of the current study, as noted in the introduction, it was believed at the time of 
designing the evaluation that there was sufficient uncertainty about the effectiveness of the 
low threshold methadone program in Amsterdam to warrant the 
 
Randomisation was further justified by the fact that there were a limited number of places 
available and that it would not be possible to meet the demand for treatment among KRC 
clients. In this sense randomisation seemed an ethical solution, assuming equal need for 
treatment, to the question of who to treat and who not to treat. It was also thought that it 
might have the added benefit of reducing re
tr
treatment (Cook & Campbell, 1979). As it turned out, resentment was a major problem, and 
may explain the unwillingness on the part of some control subjects to participate in follow-up 
interviews. 
 
A number of other ethical principles were followed in order to lessen the impact of 
randomisation on control subjects. The principle outlined by Lebacqz (1983) that 'those who 
bear the burden should reap the 
th
p
 
A
that the study would be abandoned if subjects in the control group were seen to be a
o

anged, if the harm appeared to be
m tudy (Lebacqz, 1983). As described above, this safegu
eti  the three-month intervie

d
 
 
E

 opioid dependence; 
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However, plic
following exclusion criteria were met: 

 number of exclusion criteria were established to prevent, as much as possible, disruption to 
ct of the trial (Armitage, 1983). In order to ensure availability for the full study 
ix months, people who were facing serious criminal charges which might result in 

re not eligible to join the study. Similarly, 
ho were seeking long-term methadone-assisted detoxification were also 

rug user. Finally, in 
rder to ensure that the interview schedule could be completed by all subjects, and again that 

serious
were not eligible to join the study.  

 

 

 
The sam as determined by four factors:  

• registered KRC client for at least three months; and, 
• 16 years of age or over. 

 ap ants who satisfied the inclusion criteria were ineligible if  any of the 

 
• enrolled in MMT in the past month; 
• required to enter MMT as condition of bail or parole; 
• serious criminal charges pending; 
• serious mental disorder present ( e.g. schizophrenia, major affective 

disorder); 
• suffering from chronic pain; 
• permanent resident outside KRC catchment area; and,  
• seeking short-term methadone withdrawal program (i.e. less than six 

months maintenance).  
 
Opioid dependence was clinically assessed by a medical practitioner who based this 
assessment on applicants' self-reported history of drug use, attempts to discontinue drug use 
and psychosocial dysfunction, as well as physical signs of injecting drug use (e.g. recent 
injection marks), medical history and physical signs of intoxication or withdrawal. To keep 
the study population limited to the intended target group, all study participants had to be 
registered KRC clients and to reside in the KRC catchment area (i.e. within the Eastern and 
Central Sydney Area Health Services districts). This criterion was important because of the 
difficulty in accessing free, public methadone treatment at the time of the study, and because 
of the expectation of the local health authorities that the KRC would service clients from its 
specified catchment area.  
 
A
the condu
period of s
imprisonment, or those on weekend detention, we
applicants w
excluded. Individuals addicted to opioids because of chronic pain conditions were also 
excluded, because they were thought to differ from the typical injecting d
o
they be available for the full six months, individuals with a recent history of or current 

 mental disorder (schizophrenia, major affective disorder or organic brain syndrome) 

 

Subjects 

Sample Size 

ple size employed in the study w
 
• the sample sizes employed in previous randomised controlled trials of methadone 
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 interviews (see below for 
details of payment of subjects). 

s a result of the above considerations, power calculations were originally carried out to 

lations indicated that even with a relatively small sample size, the large 
ffect sizes seen in previous randomised studies of methadone maintenance (Dole et al., 

nbladh, 1981) would be detected with a high level of power in this study.  

s completed valid baseline interviews but were excluded from the study for 
iling to meet one of the eligibility criteria. Two of these individuals were found to be 

 

tudy Sample 

eventy-five individuals were accepted into the study and completed valid baseline 
 in the previous section, five of these individuals were excluded from the 

udy for various reasons. This left 70 study subjects, with 35 each being assigned to the 

maintenance treatment in which a no-treatment control group had been used for 
comparisons;  

• the relevant New South Wales regulations which specify how many individuals can 
be dosed with methadone in a given environment;  

• the number of individuals that KRC staff felt could be maintained on methadone 
without disrupting the other functions of the clinic; and,  

• funding constraints which limited the number of subjects who could be paid on three 
occasions for their time and travel to participate in the study

 
A
determine the likelihood of detecting an effect should one exist on comparisons between two 
groups each consisting of 25 individuals. Using the Design-Power software (Bavry, 1987) 
package, and using independent groups t-tests as the basis for between-group comparisons, it 
was found that with 25 patients per group, and the alpha level set at 0.05, a difference 
between the two groups of 0.80 of a standard deviation would be detected with a power of 
0.79. These calcu
e
1969; Gunne & Grö
 
Subject Recruitment 
 
Clients making use of KRC services were alerted to the existence of the study by way of 
notices placed in the KRC waiting room, outreach buses and local welfare centres. KRC staff 
also mentioned the study to appropriate candidates during consultations and outreach work. 
Potential subjects for the study volunteered themselves to participate by coming to the KRC 
and making an appointment to be assessed for suitability. Recruitment took place between 
September and November 1993. 
 
Excluded Subjects 
 
Five individual
fa
registered methadone patients at a nearby clinic and therefore were ineligible for treatment. 
One person was assessed but disappeared and failed to return for randomisation, and another 
was discovered to be amphetamine dependent and to have never used opioids. Finally, one 
individual was discovered to be on weekend detention from before the commencement of the 
study, and therefore was not available for methadone dosing on a daily basis for the full study 
period. In none of the cases described in this paragraph was assignment to treatment 
condition, or capacity to respond to treatment, a consideration in the decision to exclude, or 
not exclude, any individual from the study (Armitage, 1983). 
 
S
 
S
interviews. As noted
st
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eatment and control groups. As a group these subjects had an average age of 25 years, 30% 
rded 

as representative of injecting opioid users in the Kings Cross area or even of those who attend 
the KR
to enter m
 
 
 
 
Study Pro
 
Intake 
 
The asses cess for the study consisted of three stages, which are set out below. 

 

b) If deemed suitable for the study, the client then proceeded to an appointment with a 
titioner authorised to prescribe methadone, who established that they 

were opioid dependent and eligible to be prescribed methadone. 

lients randomised to the treatment condition were then registered in accordance with the 

t the time of the baseline research interview, subjects provided contact information for 

onth follow-up interviews took place between December 1993 and February 1994. 

tr
were female, 66% were male and 4% were transgender. The sample should not be rega

C. This sample was a group of injecting opioid users attending the KRC who wanted 
ethadone treatment and were willing to participate in a study to do so. 

cedures 

Procedure 

sment pro

a) KRC clients interested in joining the methadone study were initially assessed by a 
nurse practitioner, or a counsellor, to determine their suitability. This included the 
taking of a clinical history and establishing that the person was an opioid user.  

 

medical prac

 
c) The third step was the study interview, at which time the author interviewed the 

subject, took a urine sample, paid the subject (A$20) and completed the 
randomisation process. 

 
C
New South Wales Health Department guidelines, and once approval was received (usually 
the same day), the first dose of methadone was given. It was usual for the whole assessment 
process to be completed on the same day. 
 
Follow-up Interviews 
 
A
themselves and for one significant other, usually a relative with a stable address and 
telephone number. Subjects were told that they would be contacted by the author after three 
and six months for a second and third research interview. Payment was to be A$30 at the 
three-month interview and A$40 at the six-month interview.  
 
Two weeks before the date for their follow-up interviews, an attempt was made to contact 
each subject. In the case of the treatment subjects who remained in treatment, this was simply 
a matter of leaving a note for them in their clinical file. With the control subjects, this proved 
a much more difficult task and involved sending out letters and making telephone calls to 
subjects and the contact person they had listed. When this failed, outreach workers looked out 
for subjects on the street and asked around discreetly to determine their whereabouts. 
 
Three-m
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ubjects were interviewed as close as possible to three months after the date of their baseline 

in days of their release. 
hese two subjects were excluded a priori from the analysis, because it was thought that their 
ehaviour in the month prior to interview in prison would not be typical of their behaviour in 
e community. This left 52 valid subjects for statistical analyses, 31 in the treatment 

condition and 21 in the control group. 

e the fate of individuals who did not return for their second interview 

s, personal communication, 30 March 1994) and the fate of two 
mained unknown. For the 12 subjects in the control group lost to follow-up, one had died, 

three were in prison (New South Wales Department of Corrective Services, personal 
communication, 30 March 1994) and the fate of the remaining eight remained unknown. 
 

en the self-reports and urine test results of 
dividuals who reported using heroin in the past two days were compared with those who 

reported using more than two days ago or not at all in the past month. This suggests that 
self-report may be a more valid measure of recent heroin use than urinalysis. It is certainly 
less conservative. 
 

S
research interview. A cut-off date for three-month interviews was set at the end of February. 
The mean follow-up time for the group as a whole was 13.9 weeks (range 11 to 23). As at the 
end of February 1994, 54 (77%) of the original 70 study subjects had been traced and 
interviewed. This varied across the study conditions, with 89% (n=31) of the treatment group 
and 66% (23) of the control group completing valid follow-up interviews  (χ2= 7.48, df = 1, 
p= 0.006). Two members of the control group interviewed at three months had spent virtually 
the whole of the follow-up period in prison and were interviewed with
T
b
th

 
ttempts to determinA

revealed that of the four drop-outs from the methadone treatment group, one individual had 
not returned since the baseline interview, one was in prison (New South Wales Department 

f Corrective Serviceo
re

 
 
 

Outcome Measures 
 
There were four major outcomes for evaluating the success or otherwise of the KRC pilot 
methadone program:  
 

• heroin use;  
• crime; 
• HIV risk behaviour; and  
• number of drug-related health problems.  

 
All four of these outcomes were measured by self-report using the Opiate Treatment Index 
(OTI), which is described in the next section. Heroin use was also assessed by the taking of a 
urine sample at the time of interview which was tested for the presence of morphine and its 
metabolites. Morphine is detectable in urine for one to two days after the use of heroin 
(Lewis & Chesher, 1990). There was "fair" agreement between self-report and the results of 
the urine tests for detecting heroin use as defined by Feinstein (1985). At both baseline (97% 
versus 87%; n = 63) and follow-up (72% versus 59%; n=52; kappa = .307) self-report 
revealed more heroin use than urine test wh
in
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tcomes listed above, there were a number of ancillary outcomes also of 
terest. As well as changes in behaviour as a result of treatment, as noted in the introduction, 

ethadone 
linics. They also believed that they would provide access to methadone for clients who 

l methadone clinic and that this would be reflected in better 
tention rates than might otherwise be expected with their client group. 

As well as the four ou
in
staff at the KRC held a number of beliefs about their clientele which they believed justified 
the existence and nature of the pilot methadone program. They believed that their clients 
would be younger and more "at-risk" than clients attending traditional public m
c
would not attend a traditiona
re
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Intervi
 
The interv
methadone
possible th
samples.  
 
Baseline In
 
Demograph
 
This sectio nd 
drug treatment history, as well as exposure to and satisfaction with treatment received at the 
KRC in
 
Opiate Tre
 
As well as
drug-relate
social func
month prio
period prio
Measures o
treatment a
 
Three-month Follow-up Interview Schedule 
 
The interv
purposes. Q
to treatmen  for use as 
potential covariates in the data analysis. 
 
 
Data Anal
 
The inform
Windows (
in missing 
 
A series of analyses were conducted to test major and minor hypotheses, to examine the 
influen
and major o

 
a) 

es (health status, 
HIV risk behaviour, heroin use and crime) between the two study groups at 

e within the two groups 
on these outcomes.  

ew Schedule 

iew schedule was based on the one developed for a study evaluating public 
 clinics in the Sydney area, which is described in detail in Ward (1995). Where 
e same questions were employed to enable comparability between the two study 

terview Schedule 

ics and Recent Treatment History 

n collected demographic information, details of drug use, criminal background a

 the recent past. 

atment Index (OTI) 

 measures on the major outcomes of heroin use, HIV risk behaviour, crime and 
d health status, the OTI provides quantitative measures of non-opioid drug use, 
tioning and psychological health. All these outcome domains are assessed for the 
r to interview, except for the OTI Social Scale which refers to the six-month 
r to interview. On all scales, higher scores indicate higher levels of dysfunction. 
ther than the four major outcomes were collected for use in assessing bias in 

ssignment and for possible use as covariates in the data analysis. 

iew at three-months repeated the measures taken at baseline for comparative 
uestions about aspects of methadone treatment known to play a role in response 
t (methadone dose and duration of treatment) were also collected

ysis 

ation collected was entered onto a personal computer and analysed using SPSS for 
Version 6.0). At intake, seven individuals did not provide a urine sample, resulting 
observations for urinalysis results for these subjects.  

ce of major sources of bias, and to explore relationships between possible predictors 
utcomes. These analyses and the results obtained are described below. 

Intention-to-treat analysis. An intention-to-treat analysis was performed to 
examine whether there were differences in the four major outcom

follow-up. A further analysis examined changes over tim
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variates. 
 

lected methadone analysis. To examine the more general question 
concerning the effectiveness of methadone treatment in this population, and to 

e) Methadone dose-response analysis. To further elucidate the role of methadone 

 
b) Adjusting for bias. Two sources of possible bias were identified as perhaps 

influencing the results of the analysis described in a) immediately above, namely, 
selective attrition bias and contamination bias. An examination of possible 
differences in the reduced study groups at follow-up revealed that three variables 
of 22 measured at baseline (cocaine use, OTI Health Scale score and previous 
exposure to psychiatric treatment) were found to differ between the two groups.1 
As well as differences on these three measures, a significant proportion of the 
control group were exposed to methadone treatment and/or were still in treatment 
at the time of interview, a form of bias that Sackett (1979) refers to as 
contamination bias (the control group is contaminated by the experimental 
manoeuvre). The analysis described in a) was repeated using multivariate 
regression procedures that allowed for the use of the variables identified as 
possible sources of bias as co

c) Self-se

complement the assessment of contamination bias outlined above, the study 
participants were regrouped into those who were receiving methadone treatment 
(KRC or non-KRC) at the time of the follow-up interview and those who were 
not. The between- and within-group comparisons described in a) above were 
repeated on the re-formed study groups. Systematic differences between the two 
re-formed study groups were examined on all possible predictor variables (22 in 
all), and the two groups were found to differ on one variable, namely age first 
charged with a criminal offence, a finding that given the number of comparisons 
performed may have been due to chance. Although the latter might have been the 
case, the analysis was repeated using regression procedures that adjusted for the 
difference in age first charged. 

 
d) KRC versus public methadone clinics analysis. The relative effectiveness of the 

KRC methadone program was examined by comparing, on the four major 
outcomes, those in treatment at three months at the KRC with those in treatment 
for a similar length of time at three public methadone clinics as reported in Ward 
(1995). 

 

itself in improved outcome, the relationship between daily dose of methadone and 
heroin use was examined. 

 
f) Analysis of "at-risk" status of KRC clients. Beliefs about the youthfulness and 

"at-risk" status of KRC clients participating in the pilot methadone program were 
examined by a series of comparisons with the public methadone clinic study 
participants. 

 

                                                 
     1It is re

g) Retention rates of KRC clients at KRC and non-KRC methadone clinics. The 

cognised that one of these differences may be due to chance. 
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ould be able to retain clients at a higher rate than traditional 
methadone clinics was explored by comparing the retention rate, and the average 

 some bias being present in 
the results of the statistical analyses (A. Saei, personal communication, 24 

determine if this was the case, all of the between- and 
within-group comparisons were repeated after one member of each couple had 

d separately, the reasons for this are two-fold: 
ere was a reduction in the sample size due to losses to follow-up resulting in a reduction of 
e effective sample size for the purposes of estimating statistical power from 25 to 21 

and there was a likely dilution of the effect of treatment due to exposure to the 
eatment in the control group (i.e. there was a likely reduction in effect size due to 

 reduction in both the number of subjects and the effective size that 
as likely to be observed reduces the statistical power available to detect differences should 

al power if a simple Bonferroni adjustment 
was applied (the p value divided by 4 for 4 comparisons) indicated that with 21 subjects per 
group, and the alpha level set at .0125 (= .05/4), the power would be reduced to .50 which is 
much less than the level usually deemed to be acceptable (Cohen, 1992). Secondly, the 
presence of selective attrition and contamination bias necessitated the adoption of a strategy 
that involved a series of analyses, and therefore many statistical tests. Any stringent 
application of adjustments to the alpha criterion value as a result of multiple testing would 
render the detection of any effect, large or small, in these analyses almost impossible due to 
the small sample size.  
 
The usual cautions for drawing inferences from exploratory analyses were employed to 
reduce the probability that undue confidence would be placed in any of the findings that 
arose from the data analysis. The requirements that findings be replicated elsewhere, be 
plausible and make theoretical sense were adopted as safeguards against incautious inference. 
That is, confidence is greater for findings that have been replicated in other studies and other 
settings, and novel findings are scrutinised for the extent to which they make sense in terms 
of what is known about methadone maintenance and opioid dependence. The further 

belief that the KRC w

treatment duration, of clients in the methadone group with that of clients assigned 
to the control group who accessed methadone elsewhere. 

 
h) Analysis of bias due to non-independence of observations among couples. The 

randomising of couples as pairs to study groups was likely to have resulted in a 
series of correlated observations that would have violated the assumption of the 
non-independence of observations of all of the statistical procedures employed. 
This was confirmed by work done by Mr A. Saei, a doctoral candidate in 
mathematical statistics at the National Centre for Epidemiology and Population 
Health, Australian National University who worked on this data set as part of his 
research. He identified a "household effect" which indicated that the observations 
of the couples were highly correlated and may result in

February, 1995). In order to 

been randomly selected and then removed from the analysis. 
 
Multiple Testing 
 
For the reasons set out below, no adjustment has been made to the p value as a result of the 
conduct of multiple statistical tests during the analysis of the data reported on in this report. 
Firstly, for the intention-to-treat analysis treate
th
th
subjects, 
tr
contamination bias). The
w
they exist (Freeman, 1993; Royall, 1986). Even assuming the large effect size (0.8) seen in 
previous studies, a re-estimation of the statistic



 
 16 

feguards f reporting on all tests performed, and on whether they were decided upon before 
or during t and whether they 
were derived from prior testing, so that an estimate of the validity of the findings can be 
made (Hochberg & Tamhane, 1987; Rothman, 1986).  
 
Comparisons Between Groups 
 
Comp en groups on the OTI sc r self-re  he in IV risk 
behav and health were conducted using the Mann-Whitney test, which is 
appro sons between independ samples on variables m red at an 
ordinal level or above. Exploratory comparisons g. to examine possible sources of bias) 
were conducted using the Mann-Whitney test or Student's t-test for independent samples 
where d normality. Co
results rphine, and the proportion in each group reporting 
needle sharing, were conducted using the Pearson chi-square test and the odds ratio, or 
relative risk where appropriate, is reported to indicate the size of the effect. The alpha level 
was set for all tests at ple size, in cases where the expected 
direct red treatment over controls, one-tailed tests were used. Where 
the di nknown, as xploratory yses,  tw iled alpha 
criterion was employed. 
 
Pre-Post Comparisons Within Groups 
 
To further elucidate the relationship between group membership and the major outcomes of 
heroin use, HIV risk behaviour, crime and health, comparisons between measures taken at 
baseline and at three months were conducted w n groups. F ariab es m ured on a 
continuous scale (self-reported heroin use, crim IV risk beh our, p ys alth) the 
Wilco gned-ranks test was . For the u  test sul cNemar's  
χ2 test, or its binom all sam les, was used which is appropriate for 
compariso
 

sa  o
he data analysis, makes clear the number of total tests performed 

arisons betwe ores fo ported ro  use, H
iour, crime 
priate for compari ent easu

 (e.

 distributions approximate mparisons between the two groups on the 
 of urine tests for the presence of mo

p = .05. Because of the sm
n of the outcome favou

all sam
io
rection of the outcome was u in e anal  a o-ta

ithi or v l eas
e, H avi h

re
ical he

xon matched-pairs si
ial equivalent for sm

used
p

rine ts, M

ns between related samples for binary measures. 

 
Results 
 
Sample Characteristics 
 
Demographic characteristics and baseline functioning for the two study groups and the 
sample as a whole at baseline are summarised in Table 1.  
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seline functioning  
  

Table 1 Demographic characteristics and ba
 

 
Variable Treatment Control 

 
Total  

 (n=35) (n=35) 
 

(n=70)  
Continuous Mean Mean 

 
Mean  

Age (
 

 years) 27 24 25 
Educa    9   9 tion (years)   9

 
 
Age first drug use (years) 15 14 

 
14  

Age first injected (years) 1 16 
 

17 7  
Age fi t addicted to heroin (
 

18 18 
 

18 rs years) 

 
Categ % % 

 
%orical    

Sex work in past month 34 43 39
 

  
Shared needle in past month  34 51 43

 
  

Gende
    Female 
    Ma
    Transgender 

 
31 
69 
  0 

 
29 
63 
  9 

 
30 
66 
  4 

r  

le 

 

 
Urinalysis (n=63)a   

 
  

     Morphine 84 90 
 

87  
     Cocaine 42 19 

 
  30b  

     Benzodiazepines 29 37 
 

33 
 
a Reduced sample size due to 7 missing observations. b χ2 =4.02, p, two tailed = 
.045 

 

As can be seen from this table, 43% of the sample reported having shared a needle in the 
month prior to interview, 61% reported involvement in crime, and approximately one-third in 
each case returned a urine sample positive for benzodiazepines and/or cocaine. The level of 
reported sharing is similar to that reported recently by Baker and colleagues (Baker, Kochan, 
Dixon, Wodak & Heather, 1994) for a sample of Sydney injecting drug users not currently in 
treatment, but much higher than those reported by Darke and colleagues (Darke, Hall & 
Carless, 1990 = 20%; Darke, Baker, Dixon, Wodak & Heather, 1992 = 21%; Darke, Swift, 
Hall & Ross, 1994 = 15%). 
 
The randomisation was successful in creating two equivalent groups, except for cocaine use 
where the treatment group (42%) included twice as many cocaine users as the control group 
(19%). The disproportionate number of cocaine users in the treatment group suggested 
cocaine as a possible covariate in outcomes where it may be influential. There were no 
statistically significant differences between the two groups on baseline measures of the major 
outcome variables (heroin use, crime, HIV risk behaviour and drug-related health problems). 
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Between Groups: Treatment vs Control Comparisons 
The results of Mann-Whitney tests of the four major hypotheses for continuous variables are 
tabled below. As Table 2 indicates, statistically significant differences between the two study 
groups were found for the OTI Crime and OTI Health scores, with the differences favouring 
the treatment group. There were no statistically significant differences in the heroin and HIV 
risk behaviour measures. 
  

Table 2 Results of Mann-Whitney tests for treatment-versus-controls 
comparisons on continuous variables  
 
 
Outcome 
 

 
Treatment 

(n=31) 
(median) 

Control 
(n=21) 

(median) 

z 
statistic 

 
pa 

 
OTI Heroin 

 
     0.1      0.8 -0.84 

 
.199  

OTI Crime 
 

  0   1 -1.99 
 

.023  
OTI Health 

 
10 17 -2.77 

 
.002  

OTI HRBS 
 

  8   9 -0.55 
 

.290 
 
aOne-tailed 

 
The median scores for the two groups on crime signify no crime in the treatment group 

edian = 0) and less than weekly crime among the controls (median = 1), suggesting a (m
small, but meaningful, advantage due to treatment. The nature of the relationship between 
study group and crime is depicted in detail in Figure 1 below, where it can be seen that 61% 
of the methadone treatment group reported no crime in the month prior to their follow-up 
interview compared with 29% of the control group. 
 



Figure 1 OTI Crime scores by study group
at three-month follow-up

OTI Crime
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ted health problems than members of the treatment 
roup.  

of the small sample size, it is necessary to investigate the nature of the differences between 
e two groups further in order to establish whether the lack of any apparent difference 

etween study group and self-reported heroin use. This figure shows that while there is little 
difference in the proportions of subjects reporting abstinence and daily use across the two 
groups, there are differences in those reporting weekly or less and more than weekly levels of 

use. 
 

 
The difference between the medians of the two groups on the OTI Health scores of seven 
points was reflected in the mean difference between the two groups (6.99, 95% CI 
2.67-11.31). This can be interpreted as suggesting that, on average, individuals in the control 
group reported seven more drug-rela
g
 
The median scores for the two groups on the OTI heroin scale suggest a typical score of less 
than weekly use for the treatment group and almost daily use for the control group. Because 

between the two groups is due to a lack of statistical power. Figure 2 depicts the relationship 
th

b

 



Frequency of self-reported heroin use

Daily or moreMore than weeklyWeekly or lessNone

Pe
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t

Study Group
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Figure 2 Frequency of self-reported heroin use

at three-months by study group
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 comparison of those reporting weekly use or less (including abstinence) with those using 

nd the OTI HRBS scores, as indicated by the result of the statistical analysis reported 
bove, is confirmed by the similar distributions for treatment and control subjects evident in 

A
more frequently again failed to achieve statistical significance (control = 67%, treatment = 
52%; χ2 = 1.16, df = 1, p, one-tailed = .140; RR = 0.69, 95% CI 0.34-1.40). A post-hoc power 
analysis indicated that, in the case of this test, there was sufficient statistical power (1-β = 
.81) to detect an effect should one exist in the data. 
 
Figure 3 illustrates the relationship between HIV risk behaviour, as measured by the OTI 
HRBS at the follow-up interview, and study group. The lack of a relationship between study 
group a
a

the figure. 
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tabolites in their 
rine at their three-month interview, a difference which was not significant (χ2= 1.16, df = 1, 

; RR = 0.69, 95% CI 0.34-1.40), thus supporting by an independent 
easure the null finding for heroin use. For needle sharing, 19% of the control group and 7% 

 
Selective Attrition and Contamination Bias 
 
Selective Attrition Bias 
 
Although the randomisation was reasonably successful in creating two equivalent groups of 
subjects for the study, as noted above, there was a difference in the proportion of individuals 
followed-up in the two study groups, with 89% (n=31) of the treatment group and 66% (23) 
of the control group being interviewed at three months (χ2= 7.48, df = 1, p, two-tailed = 
0.006). This difference was further exacerbated after 2 additional subjects were excluded 
from the control group, because they had been in prison throughout the follow-up period. The 
presence of this differential loss to follow-up in a randomised experiment poses the threat of 
introducing bias into any conclusions that are drawn from comparisons between the two 
groups (Armitage, 1983; Cook & Campbell, 1979; Meinart & Tonascia, 1986)).  
 
The procedure recommended by Cook and Campbell (1979) to deal with selective attrition, 
and the one followed here, involves a series of steps to determine to what extent bias may be 
present as a result of differential attrition. These analyses include: 

 

 
When the outcomes on the binary variables were investigated, it was found that 52% per cent 
of the treatment group and 67% of the control group had morphine or its me
u
p, one-tailed = .281
m
of the treatment group reported sharing at some time in the month prior to interview, a 
difference that was also not statistically significant (Fisher's exact test, p, one-tailed = .170; 
RR = 0.87, 95% CI 0.69-1.09).  

OTI HRBS score
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Figure 3 OTI HRBS scores at three months by study group
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a) a chec ss the treatment 
and control grou

 
b) a comparison between the two study groups for those remaining in the study at 

follow-up on baseline measures of demographic and important background 
variables; and, 

 
c) a further comparison between the two study groups on baseline measures of the 

outcome variables, which Cook and Campbell (1979) suggest "provide the best 
single estimates of bias" (p. 361), because they presumably have the same 
underlying structure as the follow-up measures. 

 
A series of comparisons were conducted following this procedure, and it was found that at 
three months the two groups differed on baseline measures of cocaine use, exposure to 
previous psychiatric treatment and OTI Health Scale scores. The treatment group had more 
cocaine users as measured by both self-report (65% versus 29%; χ2= 6.47, df = 1, p, 
two-tailed = .011) and urinalysis (39% versus 11%; χ2= 4.68, df = 1, p, two-tailed = .031)2 
than the control group, less individuals reporting previous psychiatric treatment (3% versus 
28%; Fisher's exact test, p, two-tailed = .031), and lower average OTI Health Scores (mean = 
16.4 versus mean = 20.9; t = 2.10, df = 50, p, two-tailed = .041). In the case of cocaine use, 
self-report recoded as a binary variable (reported use in month prior to study commencement 
= 1, no use = 0) was used rather than urinalysis, because it revealed more cocaine use and 
had no missing values. 
 
Contamination Bias 
 
A major confounding influence on the estimates of the effectiveness of the KRC pilot 
methadone program was the extent to which members of the control group were exposed to 
methadone treatment during the three-month study period. Figure 4 illustrates the extent of 
this exposure. 

k to determine if the attrition rate is disproportionate acro
ps (see above); 

                                                 
     2Five missing observations, n = 47. 
 



Figure 4 Exposure to methadone treatment during the 
 follow-up period for controls (n=21) 
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As can be seen from e time 
during the follow-up period to methadone treatment, and 38% of these were still in treatment 
at the erview. 
 

 
 
 
 
 
 

 
 
 
 

 
 
 
 

 the above figure, 76% of the control group were exposed at som

time of int
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To control for contamination bias, the number of weeks spent in methadone treatment in the 
follow-up period was entered into regression models along with the three variables identified 
through the exam
variab e trea  may h uffere rent l m rement 
error t cause information was derived from clini rds f r t thadone 
treatm -report for the c group.
 
Treatment versus Control: Adjusting for Bias  
 
To adj  cont ion bia  follo ull regre  model 
was fitted to each of the outcome variables, using linear regression for continuous outcomes 
and lo ary outcom
 

come = Constant + Study group + OTI Health + Cocaine + Previous psychiatric 
ent + Weeks spent in methadone treatment + (Study group * OTI Health) + 

* Any psychiatric treatment). 

ination of the consequences of selective attrition. It should be noted that this 
 (weeks spent in methadonle tment) ave s d diffe ia easu

o some extent, be c reco o he me
ent group and self ontrol  

ust for selective attrition and aminat s, the wing f ssion

gistic regression for bin es: 
 

Out
treatm
(Study group * Cocaine) + (Study group 

 
This model controls for each of the variables identified as possible sources of bias and for 

kely interactions between study group and self-reported cocaine use, health and past 

commended by Kleinbaum (1994). All four outcome variables were analysed in this 
ay suppress an effect of treatment as well as produce one.  

 
Heroin use 
 
The OTI heroin use scores were heavily skewed to the right with a substantial number of 
zeros. An initial model developed on the raw scores was rejected, because the residuals were 
not normally distributed. The heroin scores were transformed by taking the natural logarithm 
of each of the scores after adding 1 to each observation (thereby eliminating zero scores). 
This resulted in a more satisfactory multiple regression model (less outliers, normally 
distributed residuals and better fit to the data as indicated by higher R2). This model is set out 
below in Table 3 
 
According to this model, there is a statistically significant relationship between study group 
and heroin use in the presence of an interaction between cocaine use at baseline and study 
group. The other notable feature of the regression model in Table 3 is that there is also a 
statistically significant relationship between weeks spent in methadone treatment during the 
follow-up period and the OTI heroin score, with increasing time in methadone treatment 
being associated with less heroin use. There was no interaction between group and time spent 
in methadone treatment during the follow-up period. 
  

Table 3 Multiple linear regression model predicting heroin usea at three-month 
follow-up from study group while adjusting for bias (N=52) 
 

li
psychiatric treatment. Each of the models was reduced and checked for adequacy of fit to the 
data and violation of assumptions, using the hierarchical backward elimination procedures 
re
fashion, because bias m

 
Variable b SE  t 

 
pb 



  
    

 
  

Study group (1=KRC MMT)   .382 .208  1.84 
 

.073  
c(yes=1)   .359 .275  1.31 

 
.198 Cocaine 

OTI Health scorec   .002 .009  0.17 
 

.863  
Past psychiatric treatment 
(yes=1) 

-.243 .251 -0.97 
 

.338 

 
Time in methadone treatment 
(weeks) 

-.054 .015 -3.53 
 

.001 

 
Study group * Cocainec -.821 .330 -2.49 

 
.017  

F = 4.35, p = .002 
R2 = 0.37 

 
Note. b=unstandardised regression coefficient. 
aLn(OTI Heroin + 1).. bTwo-tailed. cMeasured at baseline. 
 

 
Figure 5 depicts the relationship between study group, cocaine use at baseline and heroin use. 

 

 
 
This figure suggests a crossed interaction in which individuals who reported using cocaine at 
baseline reported using less heroin at follow up in the methadone treatment group than those 
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 the contro group, while those that did not report cocaine use reported more heroin use in 
the methadon tment effect 
for those who reported cocaine use at entry to the study, but not for those who did not. 
 
Crime 
 
The distribution of the OTI Crime Scale scores did not allow for the use of either the 
untransformed or transformed scores in a linear regression analysis, due to the large 
proportion of individuals (48%) who scored zero. An examination o  a binary 
variable, to see if the difference between the two groups was maintained after dichotomising 
the scores, revealed that 71% of controls compared with 39% of those in the treatment group 
reported som th prior to interview at this di tained 
statistical sig one tailed 0). The  regression 
model predic prior to int  is set o able 4. 

in l 
e treatment group than the control group. There is, therefore, a trea

f crime as

e crime in the mon and th fference re
nificance (χ2= 5.37, df = 1, p,  = .01  final logistic
ting any crime in the month erview ut below in T
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Tab
gro
(n=
 

 
le 4 Multiple logistic regression model for predicting crime by study 

up while adjusting for selective attrition and contamination bias 
52) 

 
Variable Odds ratio 95% confidence 

er l int va   
Study group (methadone=1) 0 8-5 39.99 0.1 .   
Cocainea (yes=1) 0 4-2 7.62 0.1 .8   
OTI Health scorea 1 8-1 7.07 0.9 .1   
Past psychiatric treatment (yes=1 6 9-84.3) .40   0.4 9  
Time in methadone treatment 0.79    0.67-0.93** 
(weeks) 
 
Model χ2  = 20.09, p = .001 
Hosmer & Lemeshow χ2= 5.42, p = .608 
 
aMeasured at baseline. 
**p, two tailed < .01 

 

As was the case with heroin use, number of weeks spent in methadone treatment in the 
follow-up period was a statistically significant predictor of crime. However, none of the oth
variables in the model were statistically sign

er 
ificant, including study group. An examination 

f each of the predictor variables alone, and in combination with other variables in the model, 
 

t to 
r 

o
in a series of logistic regression models indicated that adjusting for time spent in methadone
treatment alone was sufficient to reduce the relationship between study group and crime to 
statistical insignificance. For the other predictors, no single variable alone was sufficien
alter this relationship, but any two of the variables in combination was. After adjusting fo
selective attrition and/or contamination bias, it is concluded that there is no effect of study 
group on crime. However, there is a relationship between amount of methadone treatment 
received, regardless of site, and reduced reporting of crime. 
 
Health 
 
The distribution of the OTI Health Scale scores was suitable for linear regression analysis. 
The multiple linear regression model adjusting for bias is set out below. 
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 at three months: multiple regression model for 
  

Table 5 OTI Health Score
study group adjusting for possible selective attrition and contamination bias 
(n=52) 

 
Variable 
 

b SE t 
 

pa 

 
Study group -2.77 2.00 -1.39 

 
.172  

OTI Health at baseline 0.71 0.10 6.79 
 

.000  
Cocaine -0.65 1.77 -0.37 

 
.715  

Psych. treatment 0.95 2.60 0.37 
 

.716  
Time in MMT (weeks) 

 
.3-0.15 0.17 -0.90 73 

 

 

F = 13.61, p = .000 
R2 = 0.60 

 
=unstandardised regression coefficient. Note. b

aTwo-tailed. 
 
This model suggests that after adjusting for selective attrition and contamination bias, there is 
no longer a statistically significant effect of study group on health. However, the one-tailed p 
value for study group (.086) is close to the criterion level and, given the sm ll s mple size, 
the result m aution. 
 
An analysis to determine which variables in the model ed the ica cance of 
the relationship between study group and health, indicated that exposure to m one was 
the key variable involved. When duration of methadone treatment is excluded from the 
model, the partial regression coefficient for study group retains a statistically significant 
relationshi ediction of OTI Health ale score  = -1.71 e-tai  .047). This 
suggests that the effect of study group on health status remains after adjusting for selective 

ination bias. 

BS 

 
 any of 

 

a a
ust be interpreted with c  

 alter  statist l signifi
ethad

p in the pr  Sc s (t , p, on led =

attrition bias, but not after additionally adjusting for contam
 
HIV Risk Behaviour 
 
It was not possible to arrive at a satisfactory multiple linear regression model that included 
study group as a term (i.e. the F-test for all models was non-significant). Thus, it is concluded 
that, after adjusting for bias, there is no relationship between study group and the OTI HR
scores. 
 
In summary, after adjusting for selective attrition and contamination bias using appropriate
statistical procedures, there is no unequivocal relationship between study group and
the four major study outcomes. However, this seems to be due to the confounding influence 
of amount of exposure to methadone treatment, suggesting that, while it is difficult to arrive
at an unconfounded estimate of the effectiveness of the KRC methadone program in 
isolation, there is evidence supporting the general effectiveness of methadone maintenance 
treatment. 
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roup. However, a reduction in the OTI crime score was only observed in the treatment 

w in Table 6. 

 
Within Groups: Pre-post Comparisons 
 
Reductions in OTI scores for heroin use, HIV risk behaviour and drug-related health 
problems from baseline to three months were observed in both the treatment and control
g
group. These findings are set out belo
  

Table 6 Results of Wilcoxon matched-pairs signed-ranks tests for 
comparisons between baseline and 3-month follow-up assessments for 
treatment and controls 
 
OTI Scale 
 

Baseline 
(median) 

3-months 
(median) 

z 
statistic 

 
pa 

 
Control Group (n=21)    

 
  

    
 

  
Heroin  3 0.8 -2.88 

 
.004  

Crime  
 

2 1 -1.15 .249  
Health 23 17 -2.50 .012 

 
 
HIV Risk  
 

15 9 -3.04 
 

.002 

 
Treatment Group (n=31)    

 
  

    
 

  
Heroin  3 0.1 -4.34 

 
.000  

Crime  1 0 -2.03 
 

.042  
Health 17 10 -3.77 

 
.000  

HIV Risk 13 8 -3.95 
 

.000 
 
aTwo-tailed. 

 
Both the treatment and control groups reduced their heroin use as measured by urinalysis at 
three months compared with baseline. However, while the reduction in the treatment grou
from 90% morphine-positive to 52% was statistically significant (3 missing observation
McNemar χ2 binomial equivalent, p, two-tailed = .006), the reduction from 89% to 67% in
control group was not (2 missing observations; McNemar χ2 binomial equivalent, p, 
two-tailed = .125). For the sharing of injecting equipment a similar result was found, wit
reatment group significantly reducing shari

p 
s; 

 the 

h the 
ng from 52%  to 7% (McNemar χ2 binomial t

equivalent, p, two-tailed = .008), compared with a non-significant reduction from 32% to 
19% for the control group (McNemar χ2 binomial equivalent, p, two tailed = .092). 
 
In summary, an analysis of changes in behaviour over the three-month study period within 
the two study groups revealed that statistically significant reductions in measures of heroin 
use, HIV risk behaviour and health status were observed in both groups, but that in the case 
of crime such a reduction was only observed in the treatment group. The differential 
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ne positive urine test results was not supported by the results for 

 of 

 
ed 

 question of whether methadone would improve the specified outcomes for clients 
ttending the KRC was answerable to some extent. The accumulated evidence about the 

rative analyses of treatments 
ersus con ols comparing those receiving methadone at the time of their follow-up interview 

with those
 
At follow-up, 77% of the KRC m ent, and 
these were combined with the 38% of the controls who were in methadone treatment 
elsewhere. The 23% of the treatm nd t  of the c trols who re not in 
treatment at three months, were com o form eatm arison group. Both the 
between- and within-groups com paring the treatment and control groups as 
defined by randomisation were repeated comparing those receiving and not receiving 
methadone at three months. The  two roups are he after referr  to a he me
no-methad ups respective . I cognised this com on  n ivalent to 
that made asis of random
alternative explanations for any differences that were found (Cook & Campbell, 1979). 
 
One likely alternative explanation is that there are systematic differences between those who 
decide to ay in treatm nt, compared with those who do not (Cook and Campbell, 

979). These subjects may be more motivated to change their behaviour, and better off at any 

 
 

ethadone treatment at three months (n=16) were first charged at a mean age of 14.8 years, 

reduced total n = 45) were first charged at a mean age of 17.9 years (Mann-Whitney test;  = 

reduction observed in morphi
self-reported heroin use and an examination of the percentages involved suggest that the 
finding may be due to chance. This also holds true for the differential reduction in needle 
sharing. However, for crime, the difference observed between the two groups in favour
treatment is supported by a differential reduction in crime observed in the two groups.  
 
Self-selected Methadone Treatment 
 
As a result of the extent of exposure to methadone in the control group, it is likely that an
unconfounded estimate of the effectiveness of the KRC methadone program, when compar
with untreated controls, is not possible on the basis of the data collected. However, the basic 
research
a
effectiveness of methadone treatment suggests that for most individuals, and certainly for 
those similar to the "at-risk" group attending the KRC, methadone treatment reduces heroin 
use and crime only for as long as it is being administered (Ward, Mattick & Hall, 1992). In 
the light of this evidence, it was decided to repeat the compa
v tr

 who were not.  

ethadone treatment group were still receiving treatm

ent group, a he 62% on  we
bined t  a no-tr ent comp

parisons com

se  g re ed s t thadone and 
ot equone gro ly t is re  that paris is

 on the b isation and would have to take into account other plausible 

enter and st e
1
time, than their counterparts. That is, they would look better off three months later even 
without treatment. In order to investigate this possibility, the procedure outlined in the 
previous section for checking for bias due to selective attrition advocated by Cook and 
Campbell (1979) has been followed in this case as well. This had two aims, to attempt to 
detect if there were any indications of bias and, if there was, in which direction it might 
influence the results of statistical analyses. 
 
A series of comparisons were performed which compared the methadone and no-methadone 
groups on key predictor variables and baseline measures of the outcome variables. The only
difference found was for age first charged with a criminal offence which has been shown to
be a strong predictor of outcome during treatment (Ward et al., 1992). Subjects not receiving 
m
while those receiving methadone (n=29; seven individuals had never been charged hence 

z



 
 31 

 

 
g 

alues and still tes ng for their influence was employed. Following this procedure, the scores 
for subjects who h , 
and a further bina
charged at some tim
inclusion of all subjects and estimating the influence of whether they had ever been charged 
or not.  
 
Unadjusted com arisons between those receiving methadone at three-month follow-up and 
those not receiving methadone are set out below for the continuous outcomes. Compared to 
those not receiv three month , those who were receiving methadone showed 
significantly less heroin use, crime and HIV risk behaviour. 
  

Table s of Mann-Whitney te omparing th receiving t 
receiving methadone treatment at three-month follow-up 
 

-2.50, p, two-tailed = .013).  
Individuals who had never been charged were evenly distributed between the two groups, 
with four not receiving and three receiving methadone. Where possible (given distributional
assumptions of appropriate tests), all between-group comparisons have been repeated 
controlling for age first charged. In order to do this satisfactorily and include all subjects in
the analysis, a procedure recommended by Cohen and Cohen (1983) for replacing missin
v ti

ad never been charged were replaced with the median for the whole group
ry variable was created which was scored zero for those who had been 

e and one for those who never been charged, thereby allowing for the 

p

ing methadone at s

 7 Result sts c ose  and no

 
OTI Scale 
 

 
No MMT 

(n=20) 
(median) 

MMT 
(n=32) 

(median)

z 
statistic 

pa 

 

 

 
 

 
    

 
 
Heroin

 
1.50 0.10 -2.91 01  

 
.0   

Crime
 

1 0 -2.36 09   
 

.0 
Health 

 
15 10 -0.79 .214 

 
 
HIV Risk 

 
11 8 -1.94 

 
.026 

 
aOne-tailed. 

 
   

 
 

 
The statistically significant difference in self-reported heroin use, as measured by the OTI, 
was confirmed by the finding that 75% of those not in methadone treatment returned a 
morphine-positive urine sample at their three-month interview compared with only 47% of 
those in methadone treatment, a finding that was statistically significant (χ2= 3.99, df = 1, p, 
one-tailed = .023). The finding of less HIV risk behaviour was reflected in there being les
needle sharing among those in treatment (6% compared to 20%). This difference was not 
tatistically significant (Fisher's exact test, p, one-tailed =

s 

 .144), but the proportions involved 
 

. 

s
are very small. Comparisons between the two groups on the sexual (z = -1.43, p, one-tailed =
.076) and injecting sub-scales (z = -1.44, p, one-tailed = .075) of the OTI HIV Risk-taking 
Behaviour Scale did not achieve statistical significance in either case, although both were 
close to being significant, suggesting a combined effect of the two sub-scales on the outcome
 
To further explore the nature of the differences between those receiving and not receiving 
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ethadone at their three-month follow-up interview, a further series of within-groups 
ed. The 

s 

ut this difference was not statistically significant. 

ns 

m
comparisons between baseline and three-month follow-up OTI scores were perform
results of these comparisons are summarised below in Table 8 for the no-methadone group 
and the methadone group. Statistically significant reductions were observed for both group
on all outcomes, except for crime where those not receiving methadone treatment reduced 
their scores on the OTI Crime Scale b
  

Table 8 Results of Wilcoxon matched-pairs signed-ranks tests for compariso
between baseline and follow-up for those receiving and not receiving methadone 
 

 
OTI Scale 
 

Baseline 
(n=20) 

(median) 

3-months 
(n=20) 

(median) 

z 
statistic 

 
pa 

 
 
No MMT (n=20) 

   
 

 

 
Heroin    3      1.5 -1.79 

 
.037  

Crime    3   1 -0.97 
 

.165  
Health 18 15 -2.01 

 
.022  

HIV Risk  15 11 -2.22 
 

.013  
 
MMT (n=32) 

   
 

 

 
Heroin    3      0.1 -4.62 

 
.000  

Crime    1   0 -2.31 
 

.010  
Health 18 10 -4.18 

 
.000  

HIV Risk  13   8 -4.54 
 

.000 
 
aOne-tailed. 

 
Pre-post comparisons for the presence of morphine in the urine samples collected revealed 

at for those not receiving methadone treatment there was no difference between baseline th
(88% - 3 missing observations) and follow-up (75%; McNemar χ2 binomial equivalent, p
one-tailed = .188). For the group receiving methadone, a reduction was observed from 90%
(2 missing observations) at baseline to 47% at follow-up (McNemar's χ2 test binomial 
equivalent, p, one-tailed = .000). For needle sharing, a statistically significant reduction was 
again found for the group receiving methadone (from 40% to 6%; McNemar χ2 binomial 
equivalent, p, one-tailed = .001) but not for the no-methadone group (from 40% to 20%; 
McNemar χ2 binomial equivalent, p, one-tailed = .172). 

, 
 

 in methadone treatment at three-month follow-up 
ent to be associated with less heroin use, 

 
The results of comparisons between those
nd those who were not found methadone treatma

crime and HIV risk behaviour. No advantage was observed for health status. However, 
statistically significant reductions in measures of heroin use, HIV risk behaviour and health 
status over the three month study period were found for both groups. In the case of crime, 
such a reduction was only observed for the methadone group. 
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f 
 

icating whether any crime was reported in the month prior to interview with little 
ss in information because of the large number of zero responses and few scores in the 

20 
sion 
her 

erview or not. This adjusted odds ratio (OR = 0.20, 95% CI 0.05, 0.77) did not 
iffer ma edly from the unadjusted estimate, suggesting that the difference in crime between 

the two g
 
Heroin us e person 
reported any heroin use or not in the m
85% of those followed-up as whole reported some heroin use and there was no difference 
between ups in this reg 0.72; 
binary transformation was attempted that would retain the differences between the methadone 
and no-m thadone groups which coded those who used heroin mo  than eek  (1) as 
opposed to those who used heroin on a weekly basis or less (0). The unadjusted odds ratio for 
the methadone versus no-methadone groups on this variable was 0.19 (95% CI 0.05, 0.71). 
When adjusted for baseline OTI heroin use scores in a logistic regression model the odds 
ratio rem 19 (95% CI 0. 5, d wh e-first ed v ri were 
added the odds ratio was 0.17 (95% CI 0.09, 0.69), although the latter model did not fit the 
data well. These results suggest that the association between using heroin and being in 
methadone treatm nt persisted after adjusting for baseline differences in extent of heroin use. 
It is unlikely that age first charged has any influence on this relationship. 
 
The results for HIV risk behaviour were inconsistent. Although there was a statistically 
significant difference between the methadone and no-methadone groups on the OTI HIV 
Risk-taking Behaviour Scale, this difference was not reflected in differences in needle 
sharing or the injecting and sexual sub-scales. There was, however, a significant reduction in 
needle sharing in the methadone group. These findings overall suggest a trend towards 
methadone being associated with less needle sharing, but the finding is not robust enough to 
draw confident conclusions in this regard. 
 
KRC Versus Public Methadone Clinics 

 

 
Given the reductions observed for both groups on most variables and the possible 
confounding influence of age first charged, analyses were carried out to estimate the extent o
influence of baseline measures and age first charged on the differences observed for each
group. However, because of the nature of the distributions of each of the variables, a different 
solution was used for each variable.  
 
The OTI Crime Scale scores presented little difficulty and were transformed to a binary 
variable ind
lo
higher ranges. An unadjusted estimate for the influence of receiving or not receiving 
methadone was obtained by computing the unadjusted odds ratio which was found to be 0.
(95% CI 0.06, 0.69), and this was compared to the odds ratio obtained in a logistic regres
model which included whether any crime was reported at baseline, age first charged, whet
the individual had been charged and whether the individual was receiving methadone at the 
time of int
d rk

roups was not influenced by crime at baseline or age first charged. 

e was transformed initially to a binary variable indicating whether or not th
onth prior to interview. However, it was found that 

 the two gro ard (χ2= df = 1, p, two-tailed = .395). A second 

e re w ly

ained 0. 0 0.71), an en the ag -charg a ables 

e

 
In a further attempt to clarify the extent of the effectiveness of methadone maintenance at the
KRC, a further set of comparisons on the four major outcomes (heroin use, crime, HIV risk 
behaviour, and drug-related health problems) were made with the data collected for an 
evaluation of public methadone clinics which is described in detail in Ward (1995). Two sets 
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ee 
r 

ted during the same period (August-September, 1993). If methadone maintenance at the 
KRC is as effective as that provided through special purpose, public clinics, then similar, or 

etter, levels of effectiveness should be achieved on the four major study outcomes. All 
statistical tests have employed two-tailed p values, because the direction of the outcome is 
unknown. 
 
Comparisons between those in methadone treatment at the KRC at follow-up and those in 
treatment for three months or less at both the three public methadone clinics and Clinic B 
examined separately revealed a statistically significant difference for heroin, with more 
heroin use being evident at the KRC. There were no such differences for HIV risk-taking 
behaviour, crime or drug-related health problems. These findings are summarised below in 
Table 9.  
  

Table 9 Results of Mann-Whitney tests comparing  those in KRC methadone 
treatment at 3-month follow-up (n=24) with patients in treatment for three 
months or less at the three public methadone clinics (n=36) and Clinic B (n=19) 
 

of comparisons were performed: one that compared those in treatment at the KRC at thr
months with those in the three public clinics who had been in treatment for three months o
less, and one that compared those in treatment at the KRC with those in treatment for three 
months or less at a methadone clinic located in the same area of Sydney where data was 
collec

b

 
OTI Scale 
 

 
Median Median z 

statistic 

 
pa 

 
 

 
KRC 

(n=24) 
3 Clinics 
(n=36) 

 
 

 

 
 
Heroin  

 
 

     0.14 
 

       0.02 
 

-2.38 

 
 

.017    
Crime  0   0 -1.41 .159  
Health 

 
9 13 -1.58 

 
.114  

HIV Risk 
 

8    6 -1.53 
 

.126 
 
 
 

 
KRC 

(n=24) 
Clinic B 
(n=19) 

 
 

 

 
 

 
   

 
  

Heroin 
 

     0.14        0.04 -2.52 
 

.012  
Crime 

 
0   0 -1.21 

 
.228  

Health 
  

9 13 -1.66 .097  
HIV Risk 

 
8   6 -1.82 

 
.070 

 
aTwo-tailed. 

 
The findings concerning self-reported heroin use were reflected in the proportion using any 
heroin at all in the month prior to interview in the three groups. Eighty-three per cent of t
KRC group reported using some heroin in comparison to 50% of patients attending the three 

he 
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o-tailed, = .007; OR = 0.21, 95% CI 0.06-0.69). 

igure 6 further clarifies this relationship, and illustrates the tendency for KRC patients to 
 than public sector methadone patients, especially at daily levels of 

se. 

 
 
An examination of crime recoded as a dichotomous variable, indicating whether or not the 
individual concerned reported any crime in the month prior to interview, revealed slightly 
more crime among the KRC sample (38%) when compared with the three clinics group 
(22%; χ2= 1.66, df = 1, p, two-tailed, = .198; OR = 0.48, 95% CI 0.15-1.49) and Clinic B 
(26%; χ2= 1.17, df = 1, p, two-tailed, = .278; OR = 0.57, 95% CI 0.20-1.59), but these 

ifferences were not statistically significant. When the sharing of injecting equipment was 
xamined separately, the rates across the three samples were found to be roughly equivalent 

RC = 8%, three clinics = 11%, and Clinic B = 5%), thus confirming the non-significant 
ge 
 

lly significant. 

t three months 
ith comparable groups of patients attending three public methadone clinics suggest that the 

er 

ved 

clinics (χ2= 6.89, df = 1, p, two-tailed, = .009; OR = 0.20, 95% CI 0.06-0.70) and 51%
attending Clinic B (χ2= 7.37, df = 1, p, tw
F
use heroin more frequently
u

 

STUDY

KRC (n=24)

Pub. clinics (n=36)

Figure 6 Frequency of self-reported heroin use

among KRC and public methadone study subjects (N=60)
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result of the comparisons on the OTI HRBS. Finally, while the KRC group had lower avera
scores on the OTI Health Scale indicating less health problems reported, this difference was
not statistica
 
Overall, the results of comparisons between those in treatment at the KRC a
w
KRC patients use heroin more frequently but that this difference is not found for the oth
three study outcomes (crime, HIV risk behaviour and drug-related health status). However, 
the typical level of heroin use among the KRC patients, as indicated by the median OTI 
heroin use score (once a week), represents a significant reduction from the daily use obser
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Dose-Response Analysis 
 
To the extent that methadone is the active ingredient of treatment at the KRC, it is reasonable 
to expect on the basis of prior evidence that a dose-response phenomenon should be observed 
such that as daily methadone dose increases, heroin use decreases. The relationship between 
these two variables is depicted in the scatter plot below for those individuals still receiving 
methadone treatment at the time of their follow-up interview. The regression line has been 
fitted using the robust procedure known as "lowess smoothing," with the smoothing 
parameter set at 50% of points (Chambers, Cleveland, Kleiner & Tukey, 1983). 

 
 
 
Figure 7 clearly shows a tendency for heroin use to decrease as methadone dose increases. 
This suggests a dose-response relationship between the amount of methadone ingested and 
heroin use. 
 
Are KRC Clients Different From Their Methadone Clinic Counterparts? 
 
The argument suggesting a need for a methadone program at the KRC was based on a 
number of beliefs that KRC staff held about their clientele. Essentially, KRC staff believed 
that their clients were younger and more "at-risk" than clients applying for treatment at 
traditional methadone clinics. Table 10 below summarises a series of comparisons made 

 

in the KRC study group at intake. Thus, it can be concluded that the KRC methadone 
program led to reductions in heroin use. 
 

Figure 7 Smoothed scatterplot of heroin use by methadone dose

for those receiving methadone at follow-up (N=32)
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etwe n volunteers for the KRC methadone study and the volunteers from three public 
metha
treatm

b e
done clinics who participated in the study described in Ward (1995) and were in 
ent for three months or less. 
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Table 10 Comparisons between volunteers for the KRC methadone study and patients in 
treatment for three months or less at the public methadone clinics on age and indicators 
of "at-risk" status 
 
 
Variable KRC  Public 

(mean) 

t 
 

p 
(n=70) 
(mean) 

MMT  
(n=36) 

 
Age (years) 25.1 30.9 -3.87 

 
.000  

Age first heroin addiction (years) 18.0 20.1 -2.52 
 

.013   
Education (years)   9.2 10.4 -2.73 .008  
Previous MMT (months)   7.0 24.0 -2.86 

 
.007  

Years since first heroin addiction at 
commencement of current MMT 
episode 

  7.1 10.8 -2.61 
 

.011 

 
Age first charged with a criminal 
offence (years)a 

16.4 18.0 -1.41 
 

.164 

 
a Excluding those never charged; for KRC n=60, and for Public MMT n = 31. 

 

As can be seen from this table, the KRC study subjects are younger and, on various measures
of known prognostic indicators, can be considered to be worse off. They reported being 
addicted to heroin at a younger age, had an average of one year less of education and were 
earlier on in their addiction careers. They had also been exposed to less months of methadone 
treatment in the past, a fact that was born out by a smaller proportion of the KRC subjects 
having been in previous methadone treatment at all (47%) when compared with the clients
the three public methadone clinics (72%; χ2= 6.06, df = 1, p, two-tailed = .014; OR = 2.92, 
95% CI 1.22-6.94). 
 
Retention for KRC and Non-KRC Methadone Treatment 

 

 at 

ief held by KRC staff was that these younger, more "at-risk" clients would be 
 methadone program at the KRC. In order to test this hypothesis, a comparison 

le. 
 

s 

ne treatment elsewhere (n = 13) and were still in 
s 

 
A further bel

tained in are
was made between the retention rates for the group receiving methadone at the KRC and that 
proportion of the control group who entered methadone treatment elsewhere. Although a 
further comparison with patients attending the three public clinics would also have been 
desirable, information on three-month retention rates for these individuals was not availab
The results reported below suggest that, for the three-month study period, that there are no
differences between retention rates at the KRC and elsewhere. 
 
An examination of the retention rates for the treatment group revealed that at three month

7% were still in treatment. This was compared to the proportion of the sub-group of the 7
controls who had accessed methado

eatment at three months (62%) and was found to be not statistically significant (Fisher'tr
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t 
should 

xamining the Influence of Couples 

wn & 

ot 
 couples poses a 

ossible problem for the statistical analyses reported above, because the variation within the 

nd three 

r 
 

ated. In 
k for any such bias that might have arisen as a result of the assignment of 

ouples in pairs to study conditions, all of the comparisons reported above were repeated 
h couple had been  deleted, which is a procedure 

ommonly employed in such a situation (Glynn & Rosner, 1992). The results of these 
 unduly 

thadone 

 centre which integrated the 
ispensing of methadone into its routine activities, and the population was more "at-risk" 

exact test, p = .236). However, unlike the treatment group who all entered methadone 
treatment at the beginning of the three-month study period, the controls could have entered 
treatment at any time during this period. To explore whether this might be the case the 
average length of stay was computed for the treatment group (8.9 weeks) and the sub-group 
of controls exposed to non-KRC methadone treatment (8.2 weeks) and no difference was 
found between the two groups (t = -0.23, p = .817).  
 
In interpreting the results in this section regarding retention, it has to be acknowledged tha
the comparison group is self-selected and the sample size small. Therefore, the result 
be interpreted with some caution. 
 
E
 
One possible confounding influence on the comparisons between the treatment and control 
groups was the randomising of couples as a unit or cluster to each group (Donner, Bro
Brasher, 1990). While this avoided the unwanted situation of having one individual in each 
group who were living together, it posed another type of problem for the statistical analysis. 
The problem is that for each couple the observations made on the two individuals are n
independent of each other. This correlation between the behaviour of
p
couple will be less than that between any other two non-couple individuals and this might 
unduly influence comparisons between groups.  
 
Eight couples joined the study, of which five were assigned to the treatment group a
to the control group. At three-month follow-up, seven couples were re-interviewed and of 
these six remained intact (one member of the other couple had been imprisoned), leaving fou
couples in the treatment group and two in the control group. The uneven distribution of
couples across the two groups indicated that the possibility of bias should be investig
order to chec
c
after one randomly selected member of eac
c
analyses did not differ from those reported above, suggesting that the results were not
influenced by the assignment of couples as pairs to treatment condition. 
 
Discussion 
 
The unique features of the study described in this report were the site at which the me
was dispensed, the composition of the treatment population and a liberalisation of the usual 
methadone program rules. The site was a primary health care
d
than that usually attending a traditional methadone maintenance clinic. Due to selective 
attrition and the exposure of control subjects to the treatment under investigation, the results 
of this study address more clearly questions concerning the effectiveness of methadone 
maintenance with this more "at-risk" client than those concerning the treatment setting.  
 
Interpretation of Study Outcomes 
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-to-treat analysis, which compared subjects as assigned to study groups, found 
al 

 

ethadone dose and heroin use was examined and found to exhibit a typical dose-response 

eir 

ered. This analysis of self-selected methadone 
eatment entrants versus those who chose not to attend found significant associations 

, crime, and HIV risk 
ehaviour.  

e 

effect 

inger (1986), who considers the problem of self-selection in relation to the evaluation of 
t 

not 

t 

An intention
statistically significant effects of treatment in terms of improved health and reduced crimin
activity. No such effects were found for heroin use or HIV risk behaviour, although the 
differences observed were in the expected direction. However, when adjustments were made 
to control for bias introduced into the study by selective attrition and exposure to methadone
treatment among controls, the statistically significant effects on health and crime were not 
sustained. The number of weeks spent in methadone treatment was a strong source of bias in 
the intention-to-treat analysis, and the entry of this variable into the statistical models for 
predicting health and crime rendered the relationship between study group and these 
outcomes statistically insignificant. By itself, the number of weeks spent in methadone 
treatment was a significant predictor of heroin use and crime. 
 
The importance of methadone itself was further confirmed when the relationship between 
m
relationship in which heroin use decreased with increasing doses of methadone. The 
relationships between weeks spent in methadone treatment and heroin use and crime might 
also be interpreted in this dose-response fashion. These findings are consistent with the large 
number of studies that have found increasing methadone doses and increasing time in 
treatment to be associated with better outcomes (Ward et al., 1992). 
 
The more general question of whether methadone treatment itself might help this population 
was addressed by comparing subjects who entered, and were in, treatment at the time of th
three-month follow-up interview with those who were not. This was based on the 
accumulated research evidence reviewed in Ward et al. (1992), which suggests that 
methadone treatment is only effective for clients with a clinical profile similar to that of the 
KRC study participants while it is being deliv
tr
between being in methadone treatment and reduced heroin use
b
 
Comparisons with Self-Selected Samples 
 
The extent to which comparisons between self-selected groups of subjects is valid is 
debatable. It may be the case that the subjects who elected to enter and remain in methadon
treatment would have been better off at follow-up with or without treatment (although given 
the demonstrated potency of methadone maintenance treatment this is unlikely). Similarly, it 
may be the case that such subjects are more motivated to change and that some of the 
of treatment is due to this motivation rather than treatment. The problem of drawing 
inferences from self-selected samples is not restricted to methadone maintenance treatment 
and is met with in other research situations (Wainer, 1986).  
 
S
methadone treatment, has argued that if one wishes to compare methadone treatment to wha
would happen in the absence of treatment, then it will only be possible on the basis of a 
comparison of individuals who elect to enter and remain in treatment with those who do 
elect to do so. Singer goes on to argue that such a comparison is not feasible because a 
control group consisting of opioid addicts who do not wish to enter, and therefore do no
apply for, treatment is not feasible for practical reasons, heroin users being a hidden 
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eriod. 

e comparison of self-selected groups achieving the rigour necessary for 
rawing confident conclusions about the effectiveness of treatment, Singer (1986) argues that 

trategy 
 

d 

ector 
atients, was reduced in comparison to that reported at intake. This finding based on 

entrants to the public 
ethadone clinics. The extent to which methadone is effective with such a clientele is 

but that 

d drug use and attendance at 
e clinic. It is not possible, on the basis of the current study, to determine to what extent it is 

am 

atment and controls on HIV risk behaviour, as measured by the OTI HRBS and 
y rates of needle of sharing in the two groups. However, the initial high rate of needle 

 not in 

population. 
The regrouping of the subjects in the KRC methadone study into two self-selected groups 
goes some way towards achieving a comparison of the kind described by Singer. However, 
there is an important caveat. All of the subjects who volunteered for the study wanted to enter
methadone treatment, but 50% were unable to enter the program of their choice. This had
number of practical consequences. It may be the case that more individuals in the control 
group entered methadone treatment than might have happened in the absence of participation
in the study. Having come so far in terms of deciding to enter treatment, the experience of
being assessed and discussing their problems with clinical staff may have prompted the 
further step of taking up the offer of immediate referral for treatment elsewhere. On the other 
hand, some members of the control group were clearly resentful about not being assigned to 
the treatment group and may have felt demoralised about their prospects. They may, 
therefore, have fared more poorly than they otherwise would have during the study p
 
In the absence of th
d
a further strategy may be useful for the evaluation of new methadone programs. This s
involves comparing the new programs to existing methadone clinics, to determine if the new
programs are as effective as their traditional counterparts. This strategy was adopted, an
individuals assigned to the treatment group who were still receiving methadone at 
three-months were compared to participants in a study of three public clinics. The KRC 
methadone clients were found to be using more heroin than their public clinic counterparts, 
but were equivalent in terms of HIV risk behaviour, crime and health status. The level of 
heroin use among the KRC cohort, although higher than that found among the public s
p
self-report was consistent with the results of the urine tests. 
 
Methadone Maintenance and More "At-Risk" Populations 
 
In terms of the original investigation of the extension of methadone treatment to a more 
"at-risk" population, it was confirmed that the KRC study subjects were younger and worse 
off on a number of prognostic indicators than the sample of recent 
m
answerable to some extent from the analyses presented above, and it is concluded that it is 
possible to enrol and keep a significant proportion of such a population in treatment, 
the level of effectiveness in terms of reducing heroin use found in public methadone clinics is 
not achieved with this population. This may be due to the more "at-risk" status of the 
clientele, or it may be due to more liberal attitudes to continue
th
the nature of the environment, the population or the difference in treatment practices that are 
responsible for the observed difference.  
 
One instigator of the current study was the failure to detect any influence of low threshold 
methadone programs on HIV infection and injection-related risk behaviours in Amsterd
(Hartgers et al., 1992; van Ameijden, 1994). The current study also found no difference 
between tre
b
sharing (43%) compared with other Australian samples of injecting drug users
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 = 15%) 

clients 
ant to reveal needle sharing to staff they were familiar with out of fear 

at they would disappoint them, whereas the research interviewer was unknown to the 

ing population, the definition of which is unknown. As Singer (1986) has 
ointed out, heroin users seeking treatment are not typical of heroin users in general, and the 

 was 
In 
 

sition of 
were 

ad a 
 to 

RC 

he problem of unplanned treatment and the debate concerning intention-to-treat analyses 
es based on self-selection into treatment presents the data analyst with 

onsiderable difficulties in adopting an appropriate strategy. None of the strategies that exist, 

 

re 

The Appropriateness of Randomisation Methadone Treatment Evaluations 

treatment (e.g. Darke et al., 1990 = 20%; Darke et al., 1992 = 13%; Darke et al., 1994
was dramatically reduced at follow-up for the study group as a whole (11%, n=6), resulting 
in very little risk behaviour to compare across the two study groups. While regression to the 
mean is to be expected, and was observed on most outcomes, such a substantial reduction is 
surprising. Two likely explanations are that subjects exaggerated their risk behaviour at 
intake to enhance their chances of being inducted into the study, or that the experience of a 
long assessment at induction which focussed on behaviours they knew put them at risk may 
have had some impact on their subsequent behaviour. The latter explanation seems more 
likely, because discussions with clinical staff, who also assessed needle sharing at intake, 
indicated that very little needle sharing was reported during clinical assessments. KRC 
may have been reluct
th
clients and stressed the independence and confidentiality of the research interview.  
 
Study Limitations 
 
The current study has a number of limitations which have to be taken into account in 
interpreting the findings. The study sample should not be regarded as necessarily typical of 
the heroin us
p
study sample is not even typical of applicants for methadone treatment. This sample
younger and had more severe problems as indicated by a number of prognostic indicators. 
this sense, the feasibility and effectiveness of methadone treatment in a primary health care
setting was subjected to a more severe test than otherwise might have been the case.  
 
The findings of the intention-to-treat analysis were strongly influenced by two sources of 
bias. Selective attrition across the two study groups introduced changes in the compo
the groups resulting from the randomisation. A significant proportion of the controls 
exposed to the essential component (methadone) of the experimental condition, and this h
strong influence on the study outcomes. It has to be concluded that it was not possible
arrive at an unbiased estimate of the effect of methadone maintenance treatment at the K
in comparison to what would happen in the absence of treatment. 
 
T
versus analys
c
including the statistical adjustment used in this report, can fully control for the influence of 
unplanned treatment on the study outcome (Feinstein, 1985). 
 
The results of the analysis based on self-selection into treatment and a non-equivalent control
group have a number of likely alternative explanations that reduce confidence in the 
inference that methadone was responsible for the effects, despite the statistical adjustment 
employed. However, the findings are consistent with a substantial body of literature and a
supported by the dose-response relationships observed between increasing exposure to 
treatment, both in terms of methadone doses and duration of treatment, and major study 
outcomes. 
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ises two more general questions: Is a randomised design appropriate for 
valuating new forms of methadone treatment? and, What is an appropriate control condition 

d 
isation was ethically justified by the excess of applicants to the small 

umber of places available and the perceived fairness of randomly assigning individuals to 

 to an at-risk population. The latter procedure, 
hile necessary, resulted in a major threat to the randomised basis of the comparisons 

nce, Ostini and colleagues (Ostini, Bammer, Dance & 
oodin, 1993) note that an important aspect of the ethics of the use of randomised study 

nswers to the study questions. An important, and perhaps unexamined, issue in this regard 
nt 

ised controlled trials and a substantial number of 
bservational studies that have employed a variety of more or less rigorous study designs. 

Kreek, 1991). It is also highly likely, given the strong 
nd consistent dose-response relationship between amount of methadone given and amount 

e during 
ethadone maintenance is due to methadone itself. In the light of this evidence, the 

ethadone treatment should, therefore, be compared to existing treatment practices and 
f 

as was the case with the KRC study. 

n conducting randomised 
ontrolled trials with opioid dependent individuals and, as has occurred previously (e.g. Bale 

er 
n, and that the outcomes achieved are slightly less impressive 

an those achieved in traditional methadone clinics with a usual treatment population. There 

their 
eeds. A major goal in this regard is to progress towards the "normalisation" of methadone 

This study ra
e
for studies of methadone maintenance? The design employed in the KRC study was adopted 
after considering a number of ethical issues and concluding that on balance these issues ha
been addressed. Random
n
these places. The assignment to the control group was augmented by an offer of referral to a 
traditional methadone clinic, because it was thought unethical to refuse access to a treatment 
of known effectiveness in its traditional setting
w
between the groups. 
 
In a recent paper considering the ethical implications for the conduct of a randomised 
controlled trial of heroin maintena
G
designs is that it should be highly probable that the trial will be able to provide adequate 
a
was the extent to which the control group subjects would gain access to methadone treatme
elsewhere.  
 
The effectiveness of traditional clinic-based methadone treatment has already been 
established in a small number of random
o
This evidence is biologically plausible in that it is consistent with what is known about the 
neurobiology of opioid dependence (
a
of heroin use observed, that a substantial amount of the variance in outcom
m
appropriateness and necessity of future randomised studies of methadone treatment that 
employ no-treatment control groups is questionable. The assessment of new forms of 
m
would perhaps best employ an observational study design to avoid resentful demoralisation i
the new treatment is a highly desirable one, 
 
Conclusion 
 
The study described in this report has highlighted the difficulties i
c
et al., 1980), a quasi-experimental strategy had to be adopted to make sense of the results. 
The findings suggest that methadone treatment has some effect when extended to a young
and more troubled populatio
th
may be a discernible benefit in encouraging a wider range of opioid dependent people to 
enter methadone treatment and adapting the treatment practices and settings to suit 
n
treatment by integrating it into the primary health care system. The study reported in this 
report suggests that this is an attainable goal. 
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