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Evaluation of Opioid-Dependent Prisoners in Oral Opioid Maintenance 
Therapy
Verena Metz1, Christian Matzenauer1, Karin Kammerer1, Bernadette Winklbaur 1, 
Nina Ebner 2, Dunja Radler 1 and Gabriele Fischer 1

1Medical University of Vienna, Department of Psychiatry and Psychotherapy, Waehringer Guertel 18-20, 1090 Vienna, Austria
2Medical University of Vienna, Department of Child and Adolescent Psychiatry, Waehringer Guertel 18-20, 1090 Vienna, Austria

Summary

Background: Opioid maintenance treatment is available in prison in many countries, but without a specific methodology or homo-
geneity. The aim of our study was to investigate characteristics and differences among opioid-dependent prisoners in an Austrian 
penitentiary. Methods: Structured assessments were obtained from 57 (78.1%) of 73 opioid-maintained prisoners on their demographic 
data, imprisonment terms, health status and quality of life. Results: From 1996 until 2007, the number of opioid-maintained detainees 
increased by 444%. Prisoners treated with methadone had significantly more convictions (p=0.036) and a longer duration of poly-
drug abuse (p=0.093) and opioid consumption (p=0.05) than patients maintained on slow-release morphine. Conclusions: There is a 
strong need for a diversification of opioid maintenance treatments, as well as the development of a specific methodology for the use 
of therapeutic opioids in prison. 
Key Words: Buprenorphine; Methadone; Opioid Addiction; Opioid maintenance therapy; Oral slow-release morphines; Prisoners; Substance 
dependence

1. Introduction 

A substantial part of the population in prison is known to 
be substance-dependent [6, 9, 21]. Fazel et al. [27] report a 
prevalence of substance use disorders of 30-60% in female 
prisoners, and 10-48% in male prisoners. Gunter et al. [36] 
reported a prevalence of substance abuse/dependence in 
prison of 55% for women and 63% for men. In the United 
States, over 60% of arrested persons test positive for at least 
one illicit substance [12]. In Europe, as well as the United 
States, as many as four out of five detainees are believed to 
have a history of substance abuse [12, 21]. Reasons for this 
high prevalence of substance abuse in prison vary; many of 
these prisoners are sentenced for drug-related crimes (pos-
session or trading of drugs) and crime in the pursuit of drug 
acquisition, suggesting that these prisoners could have been 
substance-dependent before detainment, while others become 

dependent during their time in prison. Boys et al. [6] found that 
26% of prisoners in England and Wales began using heroin 
while in prison. A study by Strang et al. [62] showed that the 
continuation of heroin use in prison occurred more frequently 
(70%) than the initiation of cocaine (20%) or amphetamine 
use (15%). In addition, previous terms of imprisonment turn 
out to be correlated with heroin use in prison among male 
prisoners and cocaine use among female ones.

Illicit substances are generally known to be easily avail-
able in prisons [21]. Due to the high frequency of violent acts 
committed by other detainees and a hopeless atmosphere, 
prisons represent a high-risk milieu for those people prone 
to addiction.

Prison terms could be used to stabilize prisoners’ health 
and prevent any relapse into crime or drug consumption after 
release. Detoxification is often followed by a rapid relapse 
into criminal activities and/or the consumption of illegal 

Correspondence:Prof. Gabriele Fischer, Medical University of Vienna, Department of Psychiatry and Psychotherapy, Waehringer 
Guertel 18-20 - 1090 Vienna, Austria
Phone: +43 1 40400 2117; Fax: +43 1 40400 3629; E-mail: gabriele.fischer@meduniwien.ac.at
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substances [34, 47, 58], eventually leading to a return to 
prison. Oral opioid maintenance therapy has been shown to 
reduce relapse rates after release from prison [42, 59], and 
maintenance therapy is known to generally increase quality 
of life as well as stabilizing patients’ health by contributing 
significantly to a reduction of illicit consumption, and also 
of HIV and HCV infections, by preventing intravenous con-
sumption and sexual risk behaviours, so reducing mortality 
[20, 48]. Haig refers to the effectiveness of methadone main-
tenance treatment in prison in reducing drug use and injec-
tion behaviour, and therefore recommends the introduction 
or expansion of prison-based methadone programmes [37].

Sharp differences can be found between prison popula-
tions in different countries, in terms of the crimes inmates 
are detained for. In Austria, there are virtually no prison 
sentences for the possession of small amounts of illicit sub-
stances considered to be for personal consumption only; in 
these cases, the principle of “therapy instead of punishment” 
is applied. Thus, most substance-dependent prisoners in 
Austria are offenders against property or have been judged 
guilty of acts of violence; by contrast, in the United States 
mandatory sentencing requirements for drug-related crimes 
have been introduced under what is known as the “war on 
drugs” policy, which has led to a more than tenfold increase 
in drug-related imprisonments over the last 20 years [10, 18]. 

Opioid maintenance therapy has been offered in prisons for 
almost 40 years, with the first project initiated in the United 
States in 1968 [17]. Nowadays, opioid maintenance therapy is 
available in most countries, but mainly in selected prisons [1, 
15, 42]. In European countries, methadone or buprenorphine 
are usually offered in prison therapy regimens, with most of 
the regimens being detoxification- rather than maintenance-
based [38]. With methadone, however, the maintenance 
treatment approach leads to significantly greater reductions 
of illicit consumption than detoxification programmes, and 
is therefore generally chosen for cases of long-term therapies 
designed to treat opioid dependence [50].

A few countries have introduced needle-exchange pro-
grammes in selected prisons; these include the United States, 
Switzerland, Germany, Spain, Moldova, Belarus, and Kyr-
gyzstan [11]; Iran introduced a needle-exchange programme 
in 2002 in response to an HIV epidemic in prisons [23, 64]. 
Needle-exchange programmes, along with opioid mainte-
nance therapy, have been shown to reduce risk behaviours 
and the transmission of infectious diseases, while increasing 
staff and prisoner safety [14, 60].

In Austria, opioid maintenance treatment has been avail-
able since 1987 [31]. Unlike most other countries, in Austria 
oral slow-release morphines (SROM), in addition to metha-
done and buprenorphine, are registered for use in opioid 
maintenance therapy. Methadone, an orally administered 
solution, has been used to treat opioid addiction since 1965 
[16]. Possible side-effects include heavy sweating, mood 

swings, depression, listlessness, and weight gain [46].
The typical side-effects of methadone were observed to 

be weaker with SROM treatment [19], which is registered 
for use in opioid maintenance therapy in Austria, Slovenia 
and Bulgaria. In Austria, SROM is available in two differ-
ent forms: a capsule filled with small wax-coated balls of 
morphine (Substitol® retard) and a morphine tablet with a 
retard surface (Compensan® retard).

Buprenorphine is considered relatively safe, due to the 
low level of its potential for respiratory depression [45, 51]. 
One of its main advantages is that dose reductions in patients 
treated with buprenorphine lead to fewer side-effects than 
dose reductions of methadone or SROM [33]. Buprenorphine 
is widely registered for use in opioid maintenance therapy in 
most Western countries. Recently, a formula comprising both 
buprenorphine and naloxone, an opioid receptor antagonist, 
has been introduced.

Opioid maintenance therapy is available in all of Austria’s 
28 prisons. In most countries prisoners are kept on less ex-
pensive medications (methadone, for example), whereas the 
prescriptions given to patients in Austria are usually for the 
same medication that was being used prior to detainment. 
The percentage of prisoners undergoing opioid-maintenance 
therapy rose from 7.5% in February 2002 to 8.8% in July 
2008 [2, 29]. Needle-exchange programmes have not yet been 
introduced in Austrian prisons, although a study by Boys et 
al. [6] reported that 16% of IDUs initiated their intravenous 
use of illicit substances in prison.

1.1 Costs 

The public expenditures related to substance use disorders 
can be split into those associated with prevention, research, 
treatment, rehabilitation, law enforcement and cost-of-illness 
[22]. The direct costs are public costs sustained for prevention 
and medical treatment, and those for the purchase of illicit 
substances, court fees, legal advice, assistance and material 
damage. The costs arising from indirect consequences are 
those due to loss of productivity, earnings, tax revenues 
and social insurance contributions, together with those 
needed to pay for social assistance. The costs of intangible 
consequences include the loss of well-being caused by drug 
addiction, i.e. disease, premature death and/or imprison-
ment. In Austria, public expenditures on substance-related 
issues have been estimated to amount to 0.08% of the gross 
domestic product [22]. 

1.2 Drug-related deaths after release from prison 

A study by Farrell & Marsden [26] showed a high rate of 
substance-related deaths among newly released prisoners in 
England and Wales. Of 48,777 released prisoners, 442 died 
within a year, and in 68% of those cases, death was due to 
substance-related causes. The study also showed that the 
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mortality rate for women within the first week after release 
was 69 times higher and for men 29 times higher than that 
of the general population. Psycho-education on the risk of 
overdoses after losing tolerance, and on opioid maintenance 
therapy instead of detoxification, as well as on referrals to 
local treatment centres after release would help to decrease 
the mortality risk among newly released prisoners. Opioids 
were associated with 95% of the substance-related deaths, 
cocaine with 21%, benzodiazepines with 20%, and antidepres-
sants were involved in 10% of the cases. Similarly, Pratt et 
al. [53] reported a high prevalence of suicides among newly 
released prisoners. One year after release, 382 suicides were 
reported; of these, 21% occurred within the first month and 
51% within 4 months after release from prison. The mortality 
rate for women is 35.8 times higher and for men 8.3 times 
higher than that for the general population. 

1.3 Study aims 

The aim of our study was to evaluate prisoners in main-
tenance therapy with respect to their current oral opioid 
maintenance therapy, their history of substance abuse, and 
their previous criminal activities. Furthermore, we wanted to 
assess additional prescriptions for psychotropic medications, 
and quality of life of the participants to permit comparisons 
between participants who were being maintained on different 
oral opioids; additionally, a focus was on aspects of different 
groups, as hardly any data on social insurance contributions 
are available in reviewing the question of the diversification 
of opioid maintenance in prison.

2. Methods 

Our investigation was approved by the Federal Ministry 
of Justice, and the assessment took place in February 2002. 
All the prisoners who participated gave written informed 
consent before taking part in the investigation.

2.1 Frame of Investigation/ Setting 

“Justizanstalt Stein” is the largest prison for males in 
Austria and is located in Krems an der Donau, 74 km west 
of Vienna in Lower Austria. It is a males-only penitentiary 
with a maximum capacity of 730 prisoners. The prison is 
not used for pre-trial confinement.

At the time of our study, there were 719 detainees in the 
“Stein” prison; of these, 73 were undergoing maintenance 
treatment, and 57 (78.1%) agreed to participate in this survey. 
Three men were excluded for safety reasons, one patient was 
in hospital, one had insufficient knowledge of the German 
language, and 11 refused to participate due to lack of interest 
or fear of negative consequences. 

The detainees work in over 30 prison-operated factories. 
For detainees already facing release, there are three outposts 

for loose detainment.
Four psychologists, four social workers and three psychia-

trists work at the penitentiary. Ward V3 is a special ward for 
the accommodation of opioid-dependent prisoners undergo-
ing maintenance therapy. Due to shortage of space and for 
safety reasons, only 44 patients can be accommodated in the 
ward. If more than 44 prisoners are in treatment, some will 
be transferred to another ward within the prison.

Before prisoners can start treatment, illegal opiate con-
sumption or an opioid maintenance treatment already initi-
ated prior to detainment must be verified by urinalysis and 
psychiatric and clinical assessment. Weekly urinalyses are 
conducted during the course of treatment.

Medication intake is supervised by a nurse and two prison 
officers at the penitentiary.

 2.2 Instruments 

Patients were assessed on a standardized basis using the 
European Addiction Severity Index (EuropASI), the German 
version of the Lancashire Quality of Life Profile (Berliner 
Lebensqualitätsprofil, BeLP), and personal and medical 
records in prison.

The European Addiction Severity Index [35] is an adapta-
tion of the fifth version of the Addiction Severity Index. It is 
a short semi-standardized interview for gathering information 
about somatic status, employment and living status, alcohol 
and drug abuse, legal status, family background, social net-
work, and psychological status. The interview usually lasts 
between 30 and 60 minutes.

The German version of the Lancashire Quality of Life 
Profile (BeLP) [52, 54] is a structured interview for assess-
ment of subjective quality of life and well-being of persons 
suffering from mental illnesses. The questionnaire is structured 
in 11 parts and usually takes between 15 to 30 minutes. Not 
all the items in the BeLP are applicable to patients in prison, 
so only selected items have been analyzed.

The medical files at the penitentiary contain information 
about the prisoners’ prescribed and administered medications 
and about any infectious diseases they may have, as well as 
data on psychiatric assessments (information on psychiatric 
comorbidities such as severe stress and anxiety disorders).

 
2.3 Outcome variables and cluster characteristics 

Frequency and mean duration of imprisonment were 
registered, as well as the number and kind of crimes the 
participants had been convicted of. Furthermore, duration of 
intravenous drug use, age at onset of intravenous consump-
tion, consumption of other drugs, prior treatment approaches, 
mean dosage of the maintenance medication, and concomitant 
medications were all recorded. 

To allow comparisons between two groups in our popula-
tion, it was split along the median of the appropriate char-
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acteristic. The median age was 36 years. For comparisons 
referring to the daily dosage, the groups were split along 80 
mg of methadone and 520 mg of SROM. For those referring 
to the age when the individuals first tried heroin, the group 
was split along the 19th birthday.

2.4 Data Analysis 

Data were analyzed using SPSS® (Statistical Package for 
the Social Sciences®), version 10.0. The influence of patient 
age on the outcome was assessed by means of a covariance 
analysis. For normally distributed variables, differences in 
mean values of independent groups were assessed using 
t-tests for independent samples (e.g. differences in subgroup 
characteristics of medication groups), and Mann-Whitney 
U-tests for skew distributions. For comparisons in regard to 
frequency, chi-square tests, Bravais-Pearson product-moment 
correlations and descriptive statistics for main variables char-
acterizing the study sample (e.g. substance abuse history and 
number of previous treatment approaches) were computed.

3. Results 

3.1 Sample characteristics 

The mean age of the 57 participating men was 35.47 years 
(SD= 6.8 years, range 23 to 49 years). Forty prisoners (70.2%) 
were unmarried, four (7.0%) were married, 11 (19.3%) were 
divorced, and 2 (3.5%) had separated from their spouses. 
Forty-eight (84.2%) of the participants had completed nine 
years of education, one (1.8%) had a general qualification 
for university entrance, one (1.8%) had completed vocational 
school education, and seven (12.3%) had not completed any 
education. All the participants (98.2%), except one person 
who was ill, were working during their detainment.

At the time of our investigation, the mean duration of im-
prisonment of the participants was 86.47 months (SD=50.22, 
range 16 to 286 months). On average, the prisoners had been 
convicted 10.72 times (SD=7.06, range 3 to 40), mostly 
for crimes related to drug acquisition (mean=4.93 times, 
SD=6.11, range 0 to 28) and to drug possession or trading 

(mean=3.65 times, SD=3.63, range 0 to 17) (Table 1). One 
individual had been sentenced to life imprisonment for com-
mitting a serious offence.

Forty-four participants (77.2%) had a hepatitis C virus 
infection, ten (17.5%) were uninfected, and the status of three 
(5.3%) was unknown. Nine participants (15.8%) were HIV 
positive, 46 (80.7%) were HIV negative, and the infection 
status of two (3.5%) was unknown.

All the participants had administered drugs intravenously 
at least once in their life. The mean age when they first 
consumed drugs intravenously was 20.95 years (SD=6.13 
years, range 12 to 41 years). The duration of intravenous 
drug use ranged from 0 to 30 years, with a mean duration 
of 8.81 years (SD=7.56 years). In the six months prior to 
study initiation, 11 participants (19.3%) had administered 
drugs intravenously; all eleven reported that they had used 
their own needles.

Table 2 shows the participants’ history of substance use. 
The mean duration of heroin abuse was 7.23 years (SD=6.79), 
with a range from 0 to 30 years. Cocaine was used for an 
average of 5.00 years (SD=6.42 years, range 0 to 24 years).

In Table 3, the treatment data are displayed; on average, 
the participants underwent 10.09 treatment approaches for 
their substance dependence (SD=15.29, range 0 to 74), 
showing a range for their current therapy between the first 
and the 75th therapy in their lives.

Table 4 shows the participants’ satisfaction with their 
lives. Most patients (16; 28.1%) declared themselves to be 
“alternately satisfied and unsatisfied”. Most of the participants 
(30; 52.6%) were satisfied with their somatic health status 
(ranging from “rather satisfied” to “completely satisfied”), 
compared to 20 (35.1%) participants who were dissatisfied 
(ranging from “completely unsatisfied” to “rather unsatis-
fied”); 7 (12.3%) were “alternately satisfied and unsatisfied”. 
Twenty-five participants (43.9%) were satisfied with their 
mental health status, 13 (22.8%) were “alternately satisfied 
and unsatisfied”, and 19 (33.3%) were unsatisfied.

At the time of our investigation, twenty-three study 
participants (40.4%) were maintained on methadone, while 
34 (59.6%) were maintained on SROM (none of them were 
being maintained on buprenorphine).

Table 1: Number of charges, convictions, and months in prisons (n=57)

Average SD Minimum Maximum
Charges for drug crime 3.65 3.63 0 17
Charges for crime in the pursuit 
of drug acquisition

4.93 6.11 0 28

Charges for violent crime 2.46 3.64 0 16
Convictions 10.72 7.06 3 40
Months in prison 86.47 50.22 16 268
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 Table 2: Substance abuse history, in years (n=57). 

Substance Average SD Minimum Maximum
Heroin 7,23 6,79 0 30
Methadone 3,07 4,39 0 22
Other opioids and analgesics 5,23 6,91 0 30
Benzodiazepines 6,12 7,42 0 24
Cocaine 5,00 6,42 0 24
Amphetamines 1,54 3,80 0 20
Cannabinoids 14,61 9,45 0 36
Hallucinogens 0,35 1,08 0 07
More than one substance per day 11,95 7,90 0 30

 Table 3. Number of previous treatment approaches (n=57)

Pre-treatment Average SD Minimum Maximum
Outpatient detoxification 1,33 2,86 0 17
Inpatient detoxification 2,18 4,64 0 23
Maintenance treatment 1,88 1,05 1 7
Outpatient treatment 2,46 10,09 0 72
Inpatient treatment 0,95 2,89 0 20
Day care unit 0,40 2,65 0 20
Psychiatric clinic 0,88 4,65 0 35
Total number of treatments 10,09 15,29 1 75

 Table 4: Satisfaction according to BeLP, in % (n=57) 

Completely 
unsatisfied

Unsatisfied Rather 
unsatisfied

Alternately 
satisfied and 
unsatisfied

Rather 
satisfied

Satisfied Completely 
satisfied

Satisfaction 
with life 12,3 12,3 14,0 28,1 15,8 14,0 3,5

Satisfaction 
with somatic 
health status

5,3 19,3 10,5 12,3 15,8 24,6 12,3

Satisfaction 
with mental 
health status

8,8 8,8 15,8 22,8 15,8 19,3 8,8
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On average, the initial methadone dose was 69.86 mg 
(SD=39.68 mg, range 10 mg to 200 mg), and the SROM 
dose was 312.50 mg (SD=169.79 mg, range 200 mg to 720 
mg). After an average of 13.35 months (SD=8.49 months, 
range 1 to 39 months) from the start of the study, the mean 
doses had changed to 78.04 mg methadone (SD=28.99 mg, 
range 20 mg to 120 mg) and 486.47 mg SROM (SD=201.87 
mg, range 90 mg to 800 mg). Only 11 participants (19.3%) 
were maintained on the same amount of medication they 
were taking at the beginning of their therapy; 21 participants 
(36.8%) had a higher dose, while 8 participants (14.0%) 
were on a lower dose. Seventeen participants (29.8%) had 
changed their opioid medication.

Only nine participants (15.8%) did not receive any other 
prescription medicine; twenty-one participants (36.8%) had 
a prescription of one additional medication, and one person 
(1.8%) was receiving six additional medications. Most of 
the participants (37 participants; 64.9%) had a prescription 
for benzodiazepines, of which Anxiolit®, a sedative con-
taining oxazepam, was the one prescribed most frequently 

3.162, df=41.32, p=0.003) and a markedly shorter history 
of intravenous use (mean=7.00 years, SD=6.66 vs. 10.34 
years, SD=8.05, t=-1.743, df=55, p=0.087). Patients main-
tained on low doses were less likely to suffer from severe 
depression than patients maintained on high medication 
doses (χ2=5.009, df=1, p=0.025). In addition, patients on 
low doses were markedly less likely to be in debt (χ2=2.818, 
df=1, p=0.093) and also considerably less likely to have 
experienced severe stress and anxiety disorders during the 
previous 30 days (χ2=3.499, df=1, p=0.061). Patients main-
tained on low doses tended to spend their leisure time with 
friends, while patients on high doses tended to spend their 
free time alone (χ2=2.850, df=1, p=0.091). The duration of 
methadone consumption (mean=1.74 years, SD=3.08 vs. 
4.27 years, SD=5.05, U=230.000, Z=-2.869, p=0.004) and 
benzodiazepine consumption (mean=4.37 years, SD=6.37 
vs. 7.70 years, SD=8.03, U=297.500, Z=-1.758, p=0.079) 
were shorter in patients who were taking low doses than in 
those who were receiving high doses.

Patients who first tried heroin before their 19th birthday 

Table 5: Differences between persons maintained on methadone and persons maintained on slow-release oral 
morphines (SROM) 

Persons maintained on methadone
N=23

Persons maintained on SROM
N=34

Mean age (in years) 37.35 34.21
Average number of convictions 13.09 9.12
Mean duration of opiate consumption 5.3 1.56
Mean duration of multiple drug abuse 14.09 10.50

(24 participants; 42.1%). Twenty participants (35.1%) had 
a prescription for antidepressants, fourteen (24.6%) were 
receiving neuroleptics, and two (3.5%) were taking anticon-
vulsants (see Figure 1).

 3.2 Differences between medication groups and clustered 
subgroups 

Patients maintained on methadone were markedly older 
than patients maintained on SROM (mean age 37.35 years 
(SD=6.85) vs. 34.21 years (SD=6.56), t=1.743, df=55, 
p=0.087). Additionally, patients on methadone had a record 
of significantly more convictions (mean=13.09, SD=8.63 
vs. 9.12, SD=5.32, t=2.150, df=55, p=0.036) and showed 
a considerably longer duration of opiate consumption (5.3 
years vs. 1.56 years, t=3.028, df=55, p=0.005), as well as 
multiple drug abuse (14.09 years vs. 10.50 years, t=1.709, 
df=55, p=0.093).

Patients maintained on low doses of opioids (less than 
80 mg methadone per day or less than 520 mg SROM per 
day) had a significantly shorter history of opiate abuse 
(mean=2.84 years, SD=3.69 vs. 7.70 years, SD=8.16, t=-

had a shorter education than those who tried heroin for the 
first time after their 19th birthday (mean=8.79 years, SD=1.93 
vs. 9.64 years, SD=1.45, U=316.500, Z=-1.704, p=0.088).

For assessment of quality of life, participants were divided 
into two groups according to their scores in the Lancashire 
Quality of Life Profile: those whose reply was “completely 
satisfied”, “satisfied”, “rather satisfied” or “alternately 
satisfied and unsatisfied” constituted the group with high 
satisfaction, and those who replied “rather unsatisfied”, 
“unsatisfied” or “completely unsatisfied” constituted the 
group with low satisfaction.

Participants who were satisfied with their lives expe-
rienced significantly less psychological problems during 
the previous 30 days (t=2.142, df=31.14, p=0.040), were 
more likely to be HIV-negative (χ2=3.742, df=1, p=0.070), 
and had more friends they could rely on in case of need or 
emergency (χ2=5.370, df=2, p=0.068) compared to those 
who were unsatisfied with their lives.

Patients whose reply was “completely satisfied”, “satis-
fied” or “rather satisfied” in the Lancashire Quality of Life 
Profile had a history of 9.52 years of heroin abuse (SD=8.37), 
which is significantly longer than patients whose indication 
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was “alternately satisfied and unsatisfied”, “rather unsatis-
fied”, “unsatisfied” and “completely unsatisfied”; this second 
group had a mean history of 5.44 years of heroin abuse 
(SD=4.65) (t=-2.190, df=25.28, p=0.035). Participants who 
were satisfied had suffered from withdrawal symptoms on sig-
nificantly fewer days during the previous 30 days (χ2=6.502, 
df=2, p=0.039) and had had fewer consultations due to mental 
health problems during the previous year (χ2=3.792, df=1, 
p=0.051) than unsatisfied participants.

3.3 Development at “Stein” penitentiary 

We examined the number of substance-maintained indi-
viduals in the “Stein” prison, and found a constant increase 
in this sub-population over time. At the end of 1996, 18 
detainees were in maintenance treatment. At the end of 
2000, this population had doubled, and by the end of 2002 
had quadrupled, with 89 patients undergoing therapy. The 
total number of detainees fluctuated between 630 and 719 
over these years.

During preparation of this article, we found that by the 
end of 2007, 98 prisoners were in maintenance treatment. 
Twenty-six (26.5%) were receiving methadone, 43 (43.9%) 
SROM, and 29 (29.6%) were being maintained on buprenor-

phine. Twelve (12.2%) were HIV-positive, and 74 (75.5%) 
were HCV-positive. Ninety-one patients (92.9%) had a 
prescription for benzodiazepines.

4. Discussion 

At the time of this study, only a few reports investigating 
patient and treatment characteristics of opioid-dependent 
detainees and evaluating their quality of life in this setting 
were available; thus, despite the small size of our group, our 
study constituted a rather innovative approach.

The educational status of the participants in this study 
seems to be extraordinarily high, as 87.7% of the participants 
had completed nine or more years of education, but this is 
consistent with the generally high educational standards in 
Austria due to the relatively long obligation to attend school 
[28]. Prison populations in other European countries show 
a similar level of education [39].

As detainees in Austria (§44 and §48 Strafvollzugsgesetz) 
as well as in Germany (§37 and §38 Strafvollzugsgesetz) 
are obliged either to work or to attend classes, our study had 
an extremely high prevalence of working patients (98.2%). 
Although opioid dependence constitutes a severe somatic 
disease, patients seem to be able to work if they do not suffer 
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from withdrawal symptoms or take illicit substances.
Most of our participants had been convicted for drug-

related crimes, which is consistent with findings from other 
studies [27]. Our study did not evaluate how many partici-
pants initiated their drug use during previous detainments, 
as heroin use has been shown to be strongly related to the 
total time spent in prison [6].

A high frequency of previous treatments was observed 
in the participants in this study, while Kinlock et al. found a 
greater variation regarding the number of previous therapies 
in US prisoners [41]. This difference may be accounted for 
by the high treatment availability for opioid dependence in 
Austria.

In Austria, arrestees are routinely assessed for opioid 
dependence, and treatment is provided if needed, whereas 
assessment and therapeutic intervention is not part of the 
standard care provided in many Western countries, e.g. in 
the USA only approximately half of all jails assess arrestees 
for opioid dependence; and although most US prisons report 
using standardized detoxification protocols, very few offer 
opioid medication for detoxification treatment [30]; in a UK 
study, nearly a quarter of substance dependent prisoners 
claimed to have experienced withdrawal symptoms after 
they were arrested [8]. 

The diversification of administration of opioid medications 
in our study population can be explained by the common 
Austrian practice of prescribing the same medications in 
prison that the patients had been using prior to imprisonment. 
As with any other disease, diversification is a necessary 
procedure in choosing the best treatment option according 
to the characteristics of patients. In 2002, patients were all 
maintained on methadone or SROM; no patients were main-
tained on buprenorphine. By 2007, most of the patients were 
maintained on SROM, while methadone ranked only third, 
surpassed by buprenorphine. This does not exactly reflect 
opioid maintenance treatment approaches outside prison [55], 
but as prisoners in Austria usually receive prescriptions for 
the same medications they used before imprisonment, our 
data do not necessarily reflect prison doctors’ choices. The 
difference in prescribed medications may result from the 
fact that our participants constitute a population with more 
serious health problems than the average opioid-maintained 
population, as they had, on average, undergone more than 
10 treatment approaches.

Opioid maintenance treatment has been shown to reduce 
risk behaviour, although this only occurs if patients with these 
problems have an opportunity of avoiding risk behaviour. 
Sarang et al. [57] describe needle-sharing as a routine con-
sequence of unavailable needle-exchange programmes in a 
Russian prison. The prevalences of HCV and HIV infections in 
our population were consistent with those in opioid-dependent 
patients in Austria [32]. Due to the relatively long duration 
of treatment and the low compliance with treatment in the 
outside world, detainment in prison might provide an ideal 

environment for treating chronic hepatitis C virus infection. 
Independently of this, Article 3 of the European Convention 
on Human Rights bans denying adequate medical treatment 
for prisoners. Treatment of chronic hepatitis C virus infection 
with interferon and ribavirin has been introduced in selected 
prisons in Canada [24, 25], USA [61] and Italy [56]. Tan 
et al. [63] showed that the treatment of HCV infection is 
cost-effective not only in the general population, but also in 
prison populations; in addition, treatment has been shown 
to increase quality of life in prison.

As most of our participants have been convicted for drug-
related crimes, imprisonment might be an ideal environment 
for stabilizing patients, either by optimizing their existing 
maintenance treatment or by initiating maintenance therapy. 
This might lead to fewer drug-related crimes and fewer lethal 
overdoses after release, as substance-dependent persons are 
at high risk of drug overdose after release from prison [4, 
26, 40]. Farrell & Marsden [26] found that benzodiazepines 
were involved in 20% of drug-related deaths among newly 
released prisoners. Recent investigations show the benefits 
of aftercare following release from prison with reference 
to the consumption of illicit substances [43, 44]. Opioid 
maintenance therapy has been shown to possess a preven-
tive function against drug-related deaths following release 
from prison [26].

Our population showed a high level of concomitant ben-
zodiazepine intake (64.9%). As the concomitant consump-
tion of benzodiazepines is a strong indicator for high-risk 
behaviour and poor retention in treatment programmes [5, 7, 
13], and it increases the potentially lethal effects of opioids 
by depressing the sensitivity of the respiratory center in the 
brain stem for carbon dioxide, while being associated with 
a high risk of overdose [3, 49], this observation in our study 
population should not be overlooked. Benzodiazepines may 
be necessary in particular environments such as prisons due 
to a high incidence of anxiety, sleep disorders, aggressive 
behaviour against oneself and others, but this treatment might 
hinder social attachment and ability to work after release, 
and have fatal effects. The high number of benzodiazepine 
prescriptions and the rise of prescriptions from 64.9% to 
92.9% highlight the potentially high level of unawareness 
in doctors without a specialization in addiction medicine of 
the risks of benzodiazepine use.

In conclusion, the present study showed that opioid main-
tenance therapy can be safely offered in prison, regardless of 
which substance is used; thus, there is no reason for avoiding 
diversification, although it would probably be appropriate 
to design a specific methodology for the use of the different 
substances.

Prisoners maintained on methadone were older and had 
a longer history of criminal behaviour, opiate consumption 
and polydrug abuse, but they showed no difference in well-
being and quality of life compared to the prisoners main-
tained on SROM. In a randomized controlled double-blind 
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double-dummy study conducted by Eder et al (2005), patients 
receiving SROM did not show any significant demographic 
differences, but had significantly lower depression and anxiety 
scores and fewer physical complaints compared to subjects 
maintained on methadone [19]. The differences revealed in 
these samples will be related to the different availability of 
medically prescribed opioids; methadone was introduced in 
Austria in 1992, while SROM has been slowly introduced 
in the past decade. The long-term consequences should be 
investigated in a prison setting. 

Quality of life generally seems to be high, as virtually 
all patients were working 8 hours a day, mostly in skilled 
trades. Those who were satisfied with their lives experienced 
fewer psychological problems, fewer withdrawal symptoms 
and had a more reliable social network, and thus seemed to 
comprise a group with better health, but, surprisingly, they 
had a markedly longer history of heroin abuse. No explana-
tion for this fact could be found.

Patients maintained on lower doses of methadone or 
SROM seemed to be less ill than those maintained on higher 
doses, in terms of their history of drug abuse, depression and 
anxiety disorders.

Offering opioid maintenance therapy in prison may lead 
to a fall in reincarceration rates after release due to stabi-
lization and easier reintegration into society, and thus may 
help to limit public spending on social welfare. Oral opioid 
maintenance therapy has been shown to be safe with respect 
to abuse and passing on the medication to other detainees 
if offered under standardized circumstances and supervised 
intake. Despite this, there is still a strong need for the devel-
opment of a specific methodology for opioid administration 
in penitentiaries worldwide. 
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Summary

Ninety-nine consecutive responders to treatment for heroin addiction (54 with one or more Axis I psychiatric diagnosis (DD-patients), 
and 45 without psychiatric comorbidity (NDD-patients), were monitored prospectively (20 months on average, min.1, max. 51), in 
order to achieve some useful clinical information pertaining to effective methadone dose determination for double diagnosed heroin 
addicts. First day and first month dosages do not differ between the two groups. Stabilization dosages are higher in DD patients than 
in NDD patients. The time to reach stabilization phase is longer in DD patients than in NDD patients. Tapering of methadone follows a 
similar trend in both groups. DD patients need more attention from clinicians, especially when stabilization dosage has to be established. 
Key Words: Methadone Maintenance; Psychiatric Comorbidity; Methadone Dose Determination

1. Introduction

Methadone is a long-acting opioid analgesic with well-
characterized pharmacological properties that make it suitable 
for the treatment of heroin addicts on a maintenance protocol. 
The development of methadone maintenance treatment pro-
grams (MMTPs) started in New York in the mid-sixties, and 
since then it became the most widely prescribed treatment 
for heroin addiction worldwide. In the first study, the initial 
dose was around 35 milligrams a day, and it was gradually 
increased to standard doses of approximately 100 mgs/d [1]. 
However, several decades later, there is not yet complete 
agreement on the doses of methadone to be prescribed in 
a maintenance program, and the doses used in randomized 
clinical trials are often higher than those currently used in 
routine clinical practice [7]. These differences may explain 
recurring claims for alleged low methadone effectiveness, 

since the response to methadone treatment (in terms of re-
tention into therapy, negative urinalysis for illicit drugs, and 
socialization) is dose-dependent. 

An outpatient treatment service for drug addicts (Dual 
Diagnosis Unit) has been established many years at the “Santa 
Chiara” University Hospital, Department of Psychiatry, 
University of Pisa, Italy, EU. 

The service was initiated with the aim to treat drug abus-
ers, in particular heroin addicts, with a double diagnosis; that 
is, subjects with one or more DSM-IV-TR Axis I psychiatric 
diagnoses in addition to that of Opioid Dependence. In order 
to assess the existence of possible peculiarities in the treat-
ment protocols used in these patients, an equal number of 
heroin addicts with no additional Axis I mental disorders 
were enrolled in the program. Some recent publications 
report the main outcomes of this study and show that, when 
a proper stabilization level is attained in the long-term, du-
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Psychiatry, University of Pisa, Via Roma, 67 56100 PISA, Italy, EU.
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ally diagnosed opioid dependent patients who survive early 
attrition tend to stay in treatment longer than those without 
psychiatric co-morbidity [3, 6]. Retention in the program is 
one of the hard-core endpoints that validates treatment for 
heroin addiction. 

The aim of this study was that of describing and discuss-
ing in detail the differences observed between the treatment 
participants in the two groups and stress their relevance in 
various treatment phases.

2. Methods

2.1 Setting

Since 1993, the Pisa-MMTP has been using a clinical 
protocol that has the characteristics of a high-threshold treat-
ment facility for opioid addiction focusing on pharmacological 
maintenance. After patients at the PISA-MMTP have been 
safely inducted into treatment with methadone, their doses 
are gradually increased until the point is reached where there 
is no more than one urine drug screen which is positive for 
illicit opiates, cocaine, or benzodiazepines in the previous 
sixty-day’s period. Once this requirement is fulfilled, the 
patient is defined as “stabilized” and the maintenance dose 
reached is referred to as the “stabilization dose”. No upper 
limit for dosage exists. Nevertheless, a time limit has been 
imposed in this setting: patients who cannot achieve stabili-
zation within one year stop the program and are transferred to 
local treatment units. The dosage is increased on the basis of 
the results of urinalyses, and other criteria such as improve-
ment in social parameters does not effect dose stability as 
long as urine samples stay positive for opiates. Patients are 
not allowed to raise or lower their doses by themselves. 
Take-home doses, for at most a 7-day period are allowed, 
once patients have shown complete compliance with the rules 
of the programme. Urine samples for analyses are collected 
randomly almost once a month, to evaluate the metabolites 
of illicit drugs and benzodiazepines.

2.1 Sample

The sample included in this study consisted of 99 con-
secutive stabilized patients followed during treatment for 
an average of 592±417 days (min 365 max 1536). During 
the follow-up period we excluded patients with a negative 
outcome. We considered a “negative outcome” when a pa-
tient has failed to achieve “stabilization” within a year (see 
above) or has relapsed into addictive behaviour after a period 
of stabilization. We are aware that this limit precludes an 
intention to treat analysis. On the other hand, we are forced 
to operate within a rigid number of slots. 

Most of the patients were male (n=76; 76.8%), single 
(n=69; 69.7%) and unemployed (n=58; 59.8%), and had less 
than 13 years of formal education (n=67; 69.8%). Age ranged 

between 19 and 46 years (mean = 30 sd 6). The age of the 
first use was 18±4 (min 13 max 31). The age of the continued 
use was 20±4 (min 14 max 31). The mean duration of drug 
addiction was 8.6 years (sd 5.9 (min 1 month max 22 yrs). 
The age of the first therapeutic contact was 27±6 (min 16 max 
45). 85 (85.9%) patients showed physical complications, 92 
(92.9%) had an abnormal mental status at treatment entry. 
Social adjustment was problematic in 60 (60.9%) patients 
regarding their family life; 66 (66.7%) regarding their job, 
29 (29.3) regarding their romantic involvement and in 57 
(57.6%) regarding their social contacts and or their leisure 
time activities. 53 (53.5%) had legal problems, 68 (68.7%) 
were polyabusers, 88 (88.9%) had been unsuccessfully 
treated in the past.

Forty-five subjects had one or more DSM-IV-TR Axis I 
psychiatric diagnoses in addition to Opioid Dependence and 
are defined as Dual Diagnosed Patients (or “DD-patients”). 
Fifty-four subjects did not have any additional Axis I mental 
disorder diagnosed, and are defined as not having a Dual 
Diagnosis (or “NDD-patients”). 

Heroin Addicts with and without Dual Diagnosis do 
not differ with regard to physical complications, abnormal 
mental status at study entry, social adjustment (family, job, 
romantic involvement, social/leisure and legal problems), 
polyabuse, unsuccessful treatments in the past, age of first 
use and age of continuous use.

Subjects with psychiatric comorbidity (DD-patients) 
showed significant differences (after Buonferroni’s correc-
tion) regarding the duration of addiction, which is less than 
that reported by N-DD patients (Mean Rank: NDD=58.22 Vs 
DD=38.80 Mann-Whitney z test= -3.36 p=.0008). Accord-
ing to the literature DD patients are seeking for help earlier 
(NDD=28±7 yrs Vs DD=25±5 yrs T-test=-2.68 p=0.009). 

All patients gave their written informed consent to the 
study after the procedure had been fully explained.

2.3 Assessment

The following instruments were used to collect data on 
the variables to be studied: 

2.3.1 Drug Addiction History Rating Scale (DAH-RS)
 
The DAH-RS, (administered at the beginning of treat-

ment) [4] is a multi-scale questionnaire comprising the fol-
lowing categories: sociodemographic information, physical 
health, mental health, substance abuse, treatment history, 
social adjustment and environmental factors. The question-
naire rates 10 items: physical problems, mental problems, 
substance abuse, previous treatment, associated treatments, 
employment status, family situation, sexual problems, so-
cialization and leisure time, legal problems. (The specific 
clinical variables addressed are: hepatic, vascular, haemo-
lymphatic, gastrointestinal, sexual, dental pathology, HIV 
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serum status; memory disorders, anxiety disorders, mood 
disorders, aggression, thought disorders, perception disorders, 
awareness of illness; employment, family, sex, socialization 
and leisure time, legal problems; use of alcohol, opiates, CNS 
depressants, CNS stimulants, hallucinogens, phencyclidine, 
cannabis, inhalants, polysubstance abuse; frequency of drug 
use, pattern of use, previous treatments; current treatments). 
Items have been constructed in order to obtain dichotomous 
answers (yes/no).

2.3.2 Psychiatric Diagnostic Evaluation. Structured Clini-
cal Interview for DSM-IV Axis I Disorders (SCID-I), 
Clinician Version.

This user-friendly instrument [2] will help clinicians make 
standardized, reliable, and accurate diagnoses and avoid the 
common problem of “premature closure”- the premature 
focus on one diagnostic possibility. Specifically adapted 
from the research standard for Axis I structured clinical 
interviewing for use in clinical settings, the SCID-I covers 
those DSM-IV diagnoses most commonly seen by clinicians 
and includes the diagnostic criteria for these disorders with 
corresponding interview questions. The SCID-I is divided 
into six self-contained modules that can be administered in 
sequence: mood episodes; psychotic symptoms; psychotic 
disorders; mood disorders; substance use disorders; and 
anxiety, adjustment, and other disorders

The criteria for a “dual diagnosis” are satisfied when 
clearly distinct symptoms of heroin dependence and of an 
autonomous psychiatric disorder have been identified.

Axis II comorbidity was excluded when our sample was 
clustered. Axis I and Axis II disorders are two related but 
separate dimensions of psychopathology. In addition, a wide 
range of personality disorders are present among substances 
abusers, so it is very difficult to identify subgroups on the 
basis of Axis II disorders. In this study the Axis I-diagnosed 
heroin addict group served as a “psychiatric” control group; 
the non-Axis I diagnosis group served as a traditional “nor-
mal” control group. NDD patients were excluded from this 
study when an Axis II disorder was present.

2.4 Statistical analysis

We report the dosage of the first day, the weekly dosage 
for the first month, the every four-month dosage for the entire 
duration of the study (comparing these dosages between heroin 
addicts with and without dual diagnosis). We also compared 
the stabilization dose and the time required to achieve it. 
We used the routines of SPSS 4.0. The statistical tests were 
considered significant at the level of p < 0.05.

 3. Results

Table 1 compares first-day dosages in heroin addicts with 

and without dual diagnosis. 
The first day mean dosage was 46±37 for NDD-patients 

and 40±22 for DD-patients respectively. The most frequent 
dosage (mode) was 30 mg for NDD-patients and 40 for DD-
patients respectively. The median (the dose which splits the 
sample in halves) dose was 37.5 mg for NDD-patients and 
40 for DD-patients respectively. One third of the sample 
was treated with dosages above 40mg. The highest dosages 
in NDD-patients were 130 mg for one patient and 200 mg 
for two patients. Those in DD-patients were 80 mg for two 
patients and 100 mg for two patients. These differences were 
not statistically significant (Mann-Whitney U - Wilcoxon 
Rank Sum W Test z=-0.41 2-tailes p = 0.67).

Table 2 reports the weekly dosages within the first month. 
During the first week dosages increased by 139.5%. In the 
following three weeks dosages increased by 120.0%, 112.5% 
and 104.9%, respectively. No significant differences were 
found with the exception of day-7 dosages that were higher 
in NDD than DD-patients. 

Table 3 reports the dosage variation for the first month of 
treatment in Heroin Addicts with and without dual diagnosis. 
Only at the end of the first week are variations statistically 
different according to groups with and without dual diagnosis. 
No patients with dual diagnosis reduced dosages, but a great 
percentage of these patients did not increase first day dosage 
during the first week. No differences between groups have 
been shown during the second, the third and the fourth week.

Considering the follow-up period, the methadone mean 
stabilization dosage (highest dose taken for at least 4 weeks, 
related to “positive outcome”) was 119±70 mg/day (min 22 
max 400). The mode and the median were 80 mg/day and 
100 mg/day respectively. Seventeen patients (17.2%) were 
treated with dosages of 60 mg/day or less. Thirty-six patients 
(35.4%) received a dosage greater than 120 mg/day. DD-pa-
tients need a stabilization dosage higher than NDD-patients 
(136±85 Vs 105±51; T-test = 2.12 p=.03).

The time to reach the stabilization dose (months) was 
5±5 (min 1 max 31). The mode was 3 and the median was 3. 
Only 7 patients (7.1%) needed a time longer than 9 months. 
It takes longer to stabilize DD-patients than NDD-patients 
(7±6 Vs 3±2; T-test = 4.34 p=<.001).

Table 4 displays the trends of dosage over time, separately 
for DD and NDD-patients, and for the whole sample. Time 
is divided into four-month intervals, and mean dosages for 
correspondent intervals are reported. NDD-subjects need 
higher methadone doses than DD subjects at the beginning 
of the program (interval 1), but the relationship reverses soon 
after in interval two, when DD-patients are the ones who re-
quire higher dosages. The latter relationship is maintained all 
through the study period, despite later changes in dose-trend 
in the single groups. Nevertheless, the course of stabilization 
appears to be similar in NDD and DD-patients, since both 
groups show a trend towards an increase of methadone dose 
in interval 1 and 2, with peak mean-dose reached at the end 
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of interval 2 for both groups. From interval 3 on, a trend 
towards lowering of dosage is seen, which temporarily 
inverts in interval 5 for DD-subjects., and in interval 7 for 
NDD ones. Dose values tend to raise for DD, but not for 
NDD-patients, as late as at interval 9.

The retention in treatment of patients with and without 
psychiatric comorbidity is not different, In DD-patients, 
93.36% are censored, in comparison with 88.89% of NDD 
patients. At the start of treatment the attrition sample is similar 
for the two groups. In the first four months period no NDD-

patients leave the treatment whereas DD-patients show the 
greatest rate of attrition. After the 8th month of treatment no 
DD-patient leaves treatment for reasons related to treatment 
failure. Among NDD patients it is possible to find cases of 
unsuccessful treatment for as long as twelve months. After 
this period no NDD-patient leaves the treatment. Leu-Desu 
Statistics (F = 1.36; p = 0.24) demonstrates that the retention 
rates of the two groups are similar.

Table 1. First day methadone dosage in 99 responders to treatment heroin addicts with and without dual diagnosis at 
the start of methadone maintenance

Total sample
N=99

NDD
N=54

DD 
N=45

Dosage (mg) N (%) N (%) N (%)
10 7 (7.1) 2 (3.7) 5 (11.1)
15 3 (3.0) 1 (1.9) 2 (4.4)
20 11 (11.1) 7 (13.0) 4 (8.9)
30 25 (25.3) 16 (29.6) 9 (20.0)
35 1 (1.0) 1 (1.9)
40 19 (19.2) 8 (14.8) 11 (24.4)
45 1 (1.0) 1 (1.9)
50 11 (11.1) 6 (11.1) 5 (11.1)
60 8 (8.1) 4 (7.4) 4 (8.9)
70 3 (3.0) 2 (3.7) 1 (2.2)
80 4 (4.0) 2 (3.7) 2 (4.4)
90 1 (1.0) 1 (1.9)
100 2 (2.0) 2 (4.4)
130 1 (1.0) 1 (1.9)
200 2 (2.0) 2 (3.7)

Table 2. Weekly dosage for the first month of treatment in heroin addicts with and without dual diagnosis

Total sample
N=99

NDD patients
N=54

DD patients
N=45

M±s M±s M±s
Day1 43±31 46±37 40±22
Day 7 60±35 66±38* 53±31*
Day 14 72±41 76±40 67±43
Day 21 81±48 85±42 77±54
Day 28 85±49 89±44 80±55

* Mann-Whitney U - Wilcoxon Rank Sum W p<0.05
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 Table 3. Dosage variation for the first month of treatment in Heroin Addicts with and without dual diagnosis

Methadone dosage variation Total sample
N=99

NDD patients
N=54

DD patients
N=45 Chi

Day1-Day7 period
Decreased dosages 3 3 (100) 0 (0)
Increased dosages 68 42 (61.8) 26 (38.2)
No variations 28 9 (32.1) 19 (67.9) 9.59**

Day7-Day14 period
Decreased dosages 5 4 (80.0) 1 (20.0)
Increased dosages 66 34 (51.5) 32 (48.5)
No variations 28 16 (57.1) 12 (42.9) 1.62

Day14-Day21 period
Decreased dosages 3 1 (33.3) 2 (66.7)
Increased dosages 56 31 (55.4) 25 (44.6)
No variations 40 22 (55.0) 18 (45.0) 0.56

Day21-Day28 period
Decreased dosages 3 3 (100) 0 (0)
Increased dosages 32 20 (62.5) 12 (37.5)
No variations 64 31 (48.4) 33 (51.6) 4.27

*p<0.01 **p<0.001
Dosages increase, in the two groups, during all periods in a statistically significant way (Mann-Whitney U - Wilcoxon 
Rank Sum W p<0.01)

Table 4. Four monthly period mean dosage in heroin addicts with and without psychiatric comorbidity

Total sample NDD patients NDD patients
N M±s N M±s N M±s

1st Quarter 94 89±53 49 91±44 45 87±61
2st Quarter 76 106±70 37 102±53 39 111±83
3st Quarter 66 93±59 31 81±49 35 102±67
4st Quarter 56 81±57 25 70±44 31 90±64
5st Quarter 48 77±57 23 63±41 25 92±66
6st Quarter 42 72±53 21 58±38 21 87±62
7st Quarter 37 69±46 20 60±35 18 77±54
8st Quarter 33 61±37 17 55±30 16 67±43
9st Quarter 20 63±36 10 51±24 10 71±42
10st Quarter 11 69±40 5 50±21 6 84±47
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4. Discussion

The first day methadone dosage aims to eliminate the 
opioid withdrawal syndrome . This dosage is generally 
comprised between 20 and 40 mg [8]. Although our data 
demonstrate that 6.1% of our sample need a methadone dose 
greater than 80 mg. In a few cases this dosage was raised 
to over 100 mg. Undermedication of a patient can result in 
a rapid termination from therapy as patients will “escape” 
and not return for follow up.. So it is crucial to have a safe 
methodology to increase a methadone dosage over 20-40 mg 
the same day. We give the first 20 mg to the patients and we 
re-evaluate withdrawal symptoms after 2 hours. If symptoms 
are still present an additional dose of 20 mg is provided, 
followed by a 2-hour period of clinical observation. This 
procedure should be repeated until withdrawal symptoms 
are extinguished. The dosage so established is the daily dose 
for the earlier induction phase and must be repeated until a 
pharmacological steady state is reached (3-4 days). We used 
the exceptional dosage (200 mg) in two treatment seeking 
pushers without psychiatric comorbidity. DD-patients do 
not need a greater first-day dosage than NDD-patients. This 
trend is maintained throughout the first month of treatment. 
Summarizing, we can state that there is no difference either 
in treating withdrawal symptoms or in methadone dosage 
required during the first month of treatment between patients 
with and without psychiatric comorbidity. 

As we previously demonstrated [3, 5, 6], the stabilization 
dosage is higher in DD-patients than in NDD-patients. Psychi-
atric comorbidity does not differently affect the opioid toler-
ance in DD compared to NDD-patients, as demonstrated by 
the first day methadone dosage which is required. On the other 
hand, psychiatric illness influences therapeutic maintenance 
dose: more methadone is needed in DD-patients to improve 
their formerly dysfunctional behaviors. On clinical grounds, 
the presence of psychiatric illness is not to be considered 
as a drawback when adequate methadone doses have to be 
administered. On the contrary, undermedicated DD-patients 
may be mistaken for non-responders to the treatment if the 
attitude of the treating clinician is to be too limiting with 
dosages. The time to reach the stabilization dose appears to 
be longer in our patients than what is frequently reported in 
the literature ( 5 months Vs 1 month). This time is longer in 
DD than in NDD-patients (7 months Vs 3 months). From 
the clinical point of view, these data suggest the importance 
of prolonged medical surveillance while on the stabilization 
dosage. This is true especially for DD-patients, who take 
longer to reach their stabilization dosage. Such an attitude 
can avoid mistaking undermedicated patients for non-
responders, particularly when psychiatric illness is present. 
It follows that, as far as DD-patients are properly managed, 
and their therapeutic plan adjusted according to their clinical 
state, the stabilization can be reached as successfully as for 

NDD-patients. After the stabilization phase, lasting 8 months 
on average, methadone tapering can start. Methadone doses 
administered to DD-patients becomes higher than NDD-
patients’ as late as in the 8th month. From then on to the end 
of observation, dosage stays higher for DD-patients, but show 
the same trend toward decrease as for NDD patients. On the 
whole, it is advisable to start DD-patients on dosages equal 
or slightly lower than those administered to NDD-patients, 
in the first month of treatment. Stabilization dosage must be 
aimed at for rather a long time (around 5 months); stabilization 
dosage is expected to be higher (around 140 mg/day) than for 
NDD-patients. The tapering phase proceeds similarly for both 
groups. Social adjustment is not likely to be impaired when 
methadone is being tapered. Data concerning the retention 
rate corroborate the statement that DD and NDD-patients 
can equally benefit from MMTP.

5. Conclusions

A third to a half of opiate users may suffer from mental 
health illnesses, including anxiety, mood disorders, psychotic 
disorders. Entry into an MM treatment has a significant posi-
tive impact in their psychological well-being. These patients 
may have equivalent outcomes, yet need more attention from 
clinicians regarding the issue of adequate dosages (lower 
before the 2nd quarter and higher after the 2nd quarter of 
treatment). Particular attention is needed when stabilization 
dosage is to be established, which is expected to take longer 
in DD than in NDD-patients. 
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Summary

Urine drug testing plays an important role in substance abuse treatments. When strictly controlled, as it often is, urine sampling creates 
a humiliating situation and ties up resources. A new sample labelling method has been developed to make supervision unnecessary. 
This innovation is achieved by labelling the urine with polyethylene glycols. In this study, 57 patients who required urine sampling 
were randomized into two groups, the traditional supervised (TS) group and the new marker (NM) group. The urine test return rate 
was 98.3% in the NM group and 100% in the TS group. Attempts to manipulate the urine samples were discovered in 2% of the NM 
group and 0% of the TS group. Most patients preferred the NM testing method. The personnel too preferred the NM system, and 
estimated that it reduced their workload dedicated to drug screening by 50%. We conclude that the NM method is more acceptable to 
patients and personnel, and may increase compliance as a result. 
Key Words: Drug Testing; Urine Samples; Drug Addiction; Marker System

1. Background

Urine drug testing, performed regularly or randomly, 
plays an important role in substance abuse treatments [1-3]. 
Drug testing can be used to measure compliance or treat-
ment outcome, and can also ensure the safe administration 
of medication. Drug testing is also used in many other areas, 
such as child welfare [4], occupational health care, and im-
prisonment. In every case, the major challenge is to ensure 
that the urine being analysed can undoubtedly be connected 
to the correct person [5, 6]. To ensure this, urine sampling is 
often strictly controlled, which can be a humiliating situation 
and ties up human resources [7, 8]. This strict control may 
have a negative impact on mutual trust and reduce patient 
compliance.  

Recently, a new marker method that makes supervision 
unnecessary for urine sample labelling was introduced [9, 
10]. This outcome can be achieved by labelling the urine 
with modified polyethylene glycols, which are taken orally, 
quickly excreted through the kidneys, and do not occur in 

natural urine. The different molecular weight marker solutions 
can be identified and linked to the person to whom it was 
given. In this procedure, only the consumption of the marker 
solution must be supervised. Drug testing is performed using 
normal, standard methods. In earlier studies [11] NM urine 
testing had a significantly higher sensitivity for the detec-
tion of concomitant drug use, and a high prevalence of urine 
manipulation in conventional urine screening methods was 
also observed. The most used manipulation method is dilu-
tion or mixing of the urine with other liquids, for example, 
water, for which attempts at manipulation can be checked 
by determining the urine creatinine concentration. When 
the urine labelling method is used, the marker concentration 
normally drops below the limit of detection before the drug 
reaches this limit. Screening tests with marker solutions can 
themselves be manipulated, most commonly by spitting a 
marker solution into clean urine from a different person. 
This, however, can be avoided by giving the marker together 
with sucrose, which never occurs in normal urine. Patients 
have also tried adding acids, alkalines and other chemical 
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substances to their urine samples. Such manipulations affect-
ing the enzymatic drug analysis can be detected by applying 
CEDIA sample checks.

The aim of this study was to compare two different urine 
screening methods, the traditional sampling (TS) method and 
the new marker (NM) method, with respect to compliance, 
patient satisfaction, unfulfilled samples, and estimated time 
spent on sampling.

2. Methods

2.1 Subjects 

The study began on November 10, 2008 and ended on 
January 19, 2009. It included volunteer patients undergo-
ing treatment at the Espoo Treatment and Rehabilitation 
Centre, A-clinic Foundation. Subjects were from the opioid 
dependence maintenance treatment unit, the detox depart-
ment, and outpatient department. They were asked if they 
would like to become volunteer participants in the study if 
urine testing was part of their treatment programme. Prior to 
participation, the procedures, benefits, and shortcomings of 
the methods were carefully explained to them. The patients 
in maintenance treatment were required to have a history 
of treatment for at least 1 month prior to the study. Patients 
were excluded if they were disabled, less than 18 years of 
age, pregnant, nursing women, or prisoners, or if they had a 
record of kidney disease. In total, 57 subjects were included, 
of which 29 were in maintenance treatment, 26 were in detox, 
and 2 were outpatients. 

2.2 Randomization

The study subjects were randomized into two groups, the 
NM and the TS group. Randomization was conducted by a 
computer programme (Vassar Statistics).

2.3 Urine testing 

Following urine testing, subjects in both groups com-
pleted a questionnaire. The information gathered included 
when the urine test was requested, where it was performed, 
and whether the situation was pleasant or unpleasant. Each 
subject was asked to deliver a urine sample once or several 
times, depending on the treatment phase and visits. In the 
NM test group, information was also gathered on the given 
marker, whether the patient took the urine test at home, and, 
if so, whether the sample was delivered. For each NM group 
sample, the laboratory bar code label was added to the data. 

2.3.1 New marker test group

Marker substances were provided by RUMA GmbH (Co-

logne, Germany). Three different molecular weight markers 
were used and were given to the patients in a random fash-
ion. The patients did not know the molecular weight of the 
solution they received. The marker vials, which contained 
30 ml of the marker solution, were individually labelled. 
The marker was then mixed with approximately 100 ml of 
a sweet soft drink. Patients were asked to drink this solution 
30 min prior to delivery of urine. They were then allowed to 
urinate without supervision in the clinic or to take the urine 
test tube home and return it to the clinic within 1 week. 
After patients submitted the urine sample (20–50 ml), the 
test tube was identified with a bar code label according to 
the routine procedure of the Central Laboratory in Cologne. 
An accompanying order sheet was labelled with the patient’s 
name, the type of drug analyses requested (amphetamine/
methamphetamine, barbiturates, benzodiazepines, cannabis, 
EDDP/methadone, cocaine and/or opiates), and the type of 
marker substance that was used. Samples were then sent 
to the Central Laboratory in Cologne via shuttle service. 
Prior to shipping, the samples were stored in a refrigerator 
in a closed room. At the Central Laboratory, order sheets 
were read by an automatic chart reader. Urine samples were 
centrifuged and directly transported to the analytical site for 
determination of marker substances and drug analyses. The 
cost for the marker and analysis, including sample collection 
material and transportation to Germany, was approximately 
20 Euros per sample.

2.3.2 Traditional supervised test group

Standard direct inspection of patients while urinating 
was conducted by trained clinical staff. The patients were 
asked to provide the sample using a test toilet, which had 
mirrors on the walls to ease supervision. Patients were asked 
to undress sufficiently, which was determined by the person 
supervising. After depositing the sample in the test tube, the 
patient closed the test tube and gave it to the supervisor. The 
urine was then quickly screen tested in a separate closed room 
immediately, or later the same day; in the latter case, the 
sample was stored in a refrigerator before testing. The testing 
included cannabis, amphetamine, opioids, benzodiazepines, 
methadone and cocaine. The qualitative immunochromato-
graphic screening test used was from ANL Produkter AB, a 
Swedish-registered medical device manufacturer, and was 
supplied by Pragmatic Oy. The cost for one immunological 
rapid screening test was 7.9 Euros.

2.4 Study measures

Background information included gender, age, and time 
in treatment. Patient satisfaction with the method used was 
recorded by the personnel soon after each urine test. A ques-
tionnaire was created that included background information, 
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two questions measuring satisfaction on a 1-6 scale, and the 
patient’s preferred testing system. The questionnaire was 
given to the subjects at the end of the study period, or earlier 
if the patient was unlikely to return to treatment during that 
period, for example, if the patient was in detox treatment.

2.5 Primary and secondary outcomes

The primary outcomes were return rate of the urine 
samples, detected manipulation of urine samples, and pa-
tient satisfaction. The secondary outcomes were patient and 
staff satisfaction, estimated time used for the sampling and 
controlling procedure, and economic tradeoff.

2.6 Laboratory analysis of the marker substance, drugs 
and manipulation

2.6.1 Marker

Polyethylene glycols were determined in urine after a 
protein precipitation and centrifugation with HPLC. The 
samples were transferred to a guard column in an automatic 
dispenser, where most urine components were separated from 
the markers, which were then transferred onto the actual 
separating column. After separation, the chromatograms were 
obtained. Each signal in the chromatogram is characteristic of 
a polyethylene glycol of a specific chain length. The qualita-
tive test analysis was performed by comparing the samples 
with Marker C and the controls A and B. The detection limit 
was at 0.2 ml marker/l urine. False negative results occurred 
when the time between intake of the marker and delivery 
of the urine was too short. Delayed excretion of the marker 
led to a negative result in < 0.5% of the patients, in whom 
the waiting period was extended to 45 min.

2.6.2 Drug testing

Tests for drug analyses were performed with reagents 
from Microgenics (Passau, Germany) on an automatic 
analyzer AU400 from Olympus (Hamburg, Germany). 
To cleave glucuronic acids from benzodiazepines, 0.3 U-
glucuronidase/arylsulfatase from helix pomatia (EC 3.2.1.31 
and EC 3.1.6.1; Merck, Darmstadt, Germany) and 0.5 U of 
a recombinant ß-glucuronidase from E. coli (EC 3.2.1.31; 
Roche, Mannheim, Germany) in 20 ml of 2 mol/l sodium 
acetate buffer (pH 4.8) were added to 1 ml urine and incu-
bated for 30 min at room temperature prior to investigating 
benzodiazepines. Urine samples that were positive were 
retested on a gas chromatography/mass spectrometry (GC/
MS) system (Hewlett Packard, 5790 Series II, connected with 
a mass selective detector 5972; Hewlett Packard, Palo Alto, 
USA) according to a previously described procedure[12]. 
For sample preparation, Bond Elute-Certify (130 mg/3 ml) 
solid-phase extraction columns from Varian Inc. were used. 
The extraction procedures were carried out as described in 
the Certified Methods manual by Varian Germany GmbH, 
Darmstadt.

2.6.3 Manipulation attempts

Urine samples were further investigated for creatinine, 
sample check reaction, and sucrose. To measure sucrose 
concentration, 3 µl of urine were first incubated with 50 
µl of 48 µg/ml invertase (46 U/ml) (EC 3.2.1.26) (Sigma, 
Deisenhofen, Germany, EC 3.2.1.26, Grade VII, 960 U/
mg) in citrate/phosphate buffer (pH 4.5). The mixture was 
incubated at 37° C for 5 min. Then, 350 µl of the glucose 
reagent [13], prepared as described by Sigma, were added. 
The absorbance was measured at 505 nm at the beginning and 
end of a 5-min incubation at 37° C. Calibration was done with 

Figure 1. HPLC chromatograms of the three different markers

Marker A Marker B Marker C
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2–500 mmol/l sucrose solutions. This protocol was applied 
to an AU400 analyzer. Urine samples that were positive for 
sucrose were retested for glucose without pre-incubation with 
invertase by automatic reflex testing. Only samples that were 
positive for sucrose and negative for glucose were reported 
as ‘‘positive’’ for sucrose.

2.7 Statistical analyses

Subject and staff background information and question-
naire responses were manually entered into a Microsoft Excel 
spreadsheet and then analyzed using Excel.

2.8 Ethical conduct of study

The study was coordinated by the Department of Mental 
Health and Alcohol Research of the National Public Health 
Institute in Finland. The study was approved by the inde-
pendent Hospital District of Helsinki and Uusimaa, Ethical 
Committee (permission 347/13/03/00/08). The study was 
conducted in accordance with the ICH Guidelines for Good 
Clinical Practice and the 1964 Declaration of Helsinki. 
All patients were required to have the ability to read and 
understand the patient information sheet and sign the in-
formed consent. The patients were not paid or reimbursed 
for participation. Patient data were collected by the treating 
physician at each treatment site. Data protection was ensured 
throughout in accordance with the regulations of the National 
Public Health Institute.

3 Results

3.1 Subject disposition

The subject population comprised 65% males (n = 37) 
and 35% females (n = 20). There was no gender difference 
between the two study groups. The mean age was 36 years 
in the NM test group and 40 years in the TS test group. The 
average time in treatment was 32.4 months in the NM group 
compared to 16.5 months in the TS group. In the NM group, 
one study subject discontinued the study after three samples, 
and another discontinued the study after three samples but 
returned to the study 2 days later. Both completed the study 
questionnaire.

3.2 Unfulfilled urine samples and urine sample return rate

In total, 168 samples were requested; 116 for the NM 
test group, and 52 in the TS test group. In the NM group, 
the total return rate was 98.3% (n = 114). When the samples 
were taken home, which was done in 87% (n = 101) of the 
NM cases, the return rate was 97% (n = 98) (Fig. 2). In the 

TS group, all urine samples were returned.

3.3 Urine manipulation

In the NM test group, the marker was missing in only two 
cases, demonstrating that manipulation attempts occurred in 
less than 2% of the returned samples. In the TS test group, 
no manipulation attempts were reported by the supervising 
employees.

3.4 Patient satisfaction

Of the 57 patients, 53 returned the questionnaire (93%). 
Subjects were also asked if they had experience with the 
method to which they had not been assigned during rand-
omization. In the NM test group, 88.8% (n = 32) answered 
this question, and 87.5% (n = 28) stated that they had also 
given TS urine samples. In the TS test group, 84% (n = 
21) answered the question, and 52% (n = 11) said they had 
experienced the NM test system.

In the NM group, 94% (n = 31) answered the question of 
whether “taking the marker was an unpleasant experience”, 
and 83.9% (n = 26) stated that it was not unpleasant. Four 
study subjects indicated that the marker solution tasted bitter 
and, therefore claimed it was an unpleasant experience. On 
a 1-6 point scale (1 being not unpleasant and 6 being very 
unpleasant), the question “How unpleasant is the waiting time 
after taking the marker before giving in the urine sample?” 
was answered by 96.7% (n = 32) of the NM group. The mean 
score of their answers was 1.9. In the TS group, 84% answered 
the question “How unpleasant is it to provide a urine sample 
under supervision?”, which was rated on a 1-6 point scale 
(1 being not unpleasant and 6 being very unpleasant). The 
mean score of their answers was 2.9.

When asked which method the subjects would prefer, 
96.7% (n = 32) of the NM test group answered the ques-
tion; in this group, 71.9% (n = 23) preferred marker testing, 
18.7% (n = 6) supervised testing, and 9.4% (n = 3) had no 
preference. In the TS test group, 80% (n = 20) answered the 
question; 60% (n = 12) preferred the marker system and 40% 
(n = 8) preferred supervised testing (Fig. 3). 

In answering the questionnaire, staff members stated 
that urine sample collection was unpleasant only with the 
traditional, supervised method due to the low level of patient 
cooperation or the long urination time.

3.5 Use of work time and employee satisfaction

All personnel members (n = 10) completed the question-
naire, which included 12 multiple-choice questions and two 
open-ended questions. All employees were experienced in 
the addiction field and were, on average, 40 years old. All 
of them had had experience in collecting TS urine tests. In 
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addition, 60% (n = 6) had performed over 20 NM tests, 10% 
had performed between 10 and 20 tests, 20% had performed 
between 5 and 10 tests, and 10% had performed less than 
5 tests. On a 1-6 point scale (1 being not unpleasant and 6 
being very unpleasant), the personnel rated the unpleasant-
ness of preparing and giving the NM test as 1.2 (mean). The 
unpleasantness of supervising patients (TS group) was rated 

at 3.4. All employees preferred to administer the NM test.
The employees were also asked to estimate the total 

average working time (in minutes) that they needed for one 
urine sample. For TS urine samples, 40% took 5-10 minutes, 
50% took 10-20 minutes, and 10% required over 20 minutes. 
When using the NM test, 30% needed less than 5 minutes 
and 70% took between 5 and 10 minutes. When asked to 

Figure 2. Urine sample return rate in the new marker group

Figure 3. Methods preferred by subjects 
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estimate how much working time the NM test saves, two 
employees specified a 40-50% time saving, five estimated 
a 50-60% time saving, and two a 60-75% time saving (Fig 
4.). One staff member was unable to estimate the time saved 
due to limited experience with the method.

Eight employees also commented on the effects of urine 
testing on the staff-patient relationship. Most (n = 7) stated 
that TS urine sample testing has a negative impact on open-
ness in therapeutic treatment, especially if the supervisor is 
also the patient’s therapist. Many employees expressed the 
opinion that supervising may lead to manipulation attempts, 
due to the mistrust felt by patients. Interestingly, there were 
several comments that using the NM test also includes a 
therapeutic element, as the patient is given responsibility 
for his/her own treatment. A majority of comments referred 
to the work time saved and ease of applying the NM test.

4 Discussion 

The current study has some limitations. The study sample 
was collected from two different patient groups (maintenance 
treatment and detox), and may thus have some selection bias. 
The number of reported attempts at manipulation could be 
biased, as patients in different phases or treatments have a 
different motivation to manipulate their urine depending on 
the advantages they might obtain. The focus of this study, 
however, was on analysing the risk of manipulation when 
using the new marker method. As a result, this factor may 

have had little impact on the outcomes.
Few patients refused to participate in the study. Those 

who refused expressed the view that the NM test method 
was complicated, and others were not asked by the treating 
personnel to participate in the study due to their low cogni-
tive capacity. 

In most cases, arranging for the delivery of a urine sample 
under supervision is an unpleasant experience both for pa-
tients and employees; this finding was again confirmed in this 
study. It is therefore not surprising that most of the patients 
and all of the employees preferred the NM test. What was 
surprising was that a certain proportion of patients preferred 
the traditional supervised urine testing because they felt in-
capable of adequately providing unsupervised urine samples. 
One explanation could be that patients are concerned that 
mistakes could occur (e.g., sample mixing) when the process 
is not under their control. Another reason why patients may 
feel concern is that they might make mistakes that would 
lead to sample testing failure and, therefore, unwelcome 
consequences during treatment. On the other hand, only two 
sample collections failed in this study, demonstrating that 
the real risk of testing failure is very low; this finding may 
reassure patients.

A large number of patients in the NM test group were 
allowed to collect the sample outside the treatment unit 
(87%), and, surprisingly, a high percentage returned the 
sample without any attempt at manipulation. One major 
benefit was the working time saved as estimated by the 
personnel. Because urine testing is quite common, the total 

Figure 4. Employee estimation of how much working time was saved by using the new marker 
method
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working time saved is clinically significant. For example, 
when collecting 20 supervised samples (15 min each) every 
day, the total time taken would be 6 hours (on average), 
excluding situations when the patients cannot urinate for 
hours and must be supervised throughout that entire time. 
With an average time saving as high as 50%, the mean time 
required would fall to 3 hours. This 3-hour savings can be 
dedicated to therapeutic work, which is the most significant 
part of treatment. The time saved should therefore have a 
positive impact on treatment outcomes. 

In calculating the total costs of the different methods, 
the new marker system clearly involved a greater expense 
than fast immunological drug-screening methods. Even so, 
considering the ethical problems arising from supervised 
urine sampling and the opportunity created for employees 
to concentrate on therapeutic work, however, it is hard to 
attribute a value and calculate the costs. This should be taken 
into account when considering the higher costs of marker 
drug testing.

In conclusion, the new marker urine test appears to be 
favoured compared to the traditional supervised urine test-
ing. The patients preferred the NM method, and, because 
of this, there was also greater compliance. Because most 
samples can be collected by the patient outside the clinic, 
the personnel can focus on treatment rather than supervis-
ing non-therapeutic urine sampling. This shift in duties 
could have positive effects on treatment outcomes and save 
resources. When considering the NM test, the patient must 
have sufficient cognitive ability to handle the tasks of taking, 
storing, and returning the sample. For patients affected by 
certain psychiatric comorbidities that result in, for example, 
instability, high insecurity, or suspicions, TS urine sampling 
may be the better choice. In addition, when instant results 
are needed, saliva tests could be used; however, they have 
their own limitations. Nonetheless, the new marker testing 
technique could become the first choice in most cases.
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TO THE EDITOR: The World Health Organization 
(WHO) (21) has defined quality of life as the “individual’s 
perception of their position in life in the context of the culture 
and value systems in which they live and in relation to their 
goals, expectations, standards and concerns. It is a broad 
ranging concept affected in a complex way by the person’s 
physical health, psychological state, personal beliefs, social 
relationships and their relationship to salient features of their 
environment”. This presupposes six dimensions: 1) physi-
cal, 2) psychological, 3) degree of independence; 4) social 
relationships, 5) environment and, 6) spirituality. The concept 
of ‘Quality of Life’ continues to be so wide in scope that it 
needs to be considered in the entire health context, whereas in 
clinical assessments it is the more specifically health-related 
Quality of Life (HRQoL) that seems to be most useful. HRQoL 
refers to the patient’s subjective evaluation oriented outside 
himself/herself; it focuses on the impact of perceived health 
status on the patient’s potential to carry out a subjectively 
satisfactory life. HRQoL reflects a subject’s self-perception 
of his/her health, and offers a different viewpoint for the 
study of health status

The assessment of the HRQoL of chronically ill patients 
has become a focus of increasing interest. The development 
of health-related quality-of-life means of assessment has 
allowed comparisons between the impact of disease and 
the outcomes of treatment in various different conditions 
(e.g. chronic obstructive pulmonary disease, coronary artery 
disease) (12). The changes discovered in HRQoL constitute 
a way of measuring treatment effectiveness and are an im-
portant tool in evaluating treatment programmes. HRQoL 

has been investigated in many populations, including the 
general population, and populations with specific diseases, 
especially chronic ones (1,2). 

HRQoL may be measured through different rating scales. 
There are already over 200 of these (11). These instruments 
can be subdivided into two classes – according to whether 
they are generic or specific. The generic instruments for 
assessing HRQoL consider overall health status, without 
being focused on any concrete problem. The most widely 
used generic instruments are: Nottingham Health Profile 
(10); SF-36 (18); SF-12 (19); EUROQoL (7) and WHO 
(Five) Well-Being Index (4). The specific instruments as-
sess problems related to a particular disease. In the case of 
opioid dependence, only one instrument designed to measure 
HRQoL in opioid-dependent subjects is currently available, 
the Injection Drug User Quality of Life (IDUQoL) (5)

Opioid dependence is recognized as a chronic disease 
for which patients need to stay in treatment for many years. 
Adding to the adversities usually associated with opioid de-
pendence, health-related problems may lead to a significant 
deterioration in the quality of life of these patients. Recently, 
a number of studies on opioid-dependent subjects seeking 
treatment have documented that these subjects show a very 
poor HRQoL (6, 13-16). Thus, in addition to the classical 
means of assessing the effectiveness of opioid dependence 
treatments: reduction in illicit opioid use, mortality, criminal 
activities and risk behaviours (3), over the last few years 
evaluation of the improvement in the health-related quality 
of life has come to constitute an interesting means of assess-
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ing treatment effectiveness, and, therefore, an important tool 
in choosing between various opioid dependence treatment 
programmes (9,16,17,20). 
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TO THE EDITOR: The present study of trend curves and 
absolute numbers of “drug-related deaths” (DRD) in European 
countries in the period 1985-2006 shows that the simplest 
and cheapest treatment modality, the “French method”, 
also seems to be the best, in four ways – the complicated 
Norwegian system seems to be the worst, besides being by 
far the most expensive!
1) Immediate lowering of DRD after its introduction in 

1995 (methadone); from 1996 mainly buprenorphine 
(Subutex), after a few years covering more than 2/3 of 
the population of heroin addicts [4]. 

2)  Lasting effect – in spite of very little control over bu-
prenorphine administration (in contrast to methadone). 

3)  French DRD/million inhabitants is about 1/3 of the EU 
DRD since 1998 and about 1/13 of the Norwegian DRD 
(besides being many times cheaper). The French DRD 
data were consistently understated until 2004, but have 
been upgraded and are now comparable with the other 
EU countries, and Norway.

4)  Logically, this lowering is proportionally related to re-
duced heroin usage, as opioid-related deaths constitute 
about 75% of DRD in EU countries [2]. This is also of 
immense socioeconomic and international importance. 

1. Comparison of EU reports (including Norway) on 
DRD

I have made charts of the trends of “drug-related deaths” 
(DRD) in EU countries and Norway in the period 1985-2006 
based on single DRD numbers from EMCDDA (European 
Monitoring Centre for Drugs and Drug Addiction, Lisbon) [3]. 

Among the EU countries I have omitted DRD from France, 
for reasons I will explain later, and Romania too, as the DRD 
does not cover the whole country. I have related DRD to the 
actual populations of the reporting countries each year. I 
got my population statistics from Eurostat, EU: (http://epp.
eurostat.ec.europa.eu/portal/page/eurostat/home/).

EMCDDA has a diagram in the last annual report show-
ing differences between countries that emerge from the 
most recent DRD [2], where DRD is related to each ‘million 
inhabitants between 15 and 64 yrs’. For simplicity I use 
the numerator ‘million inhabitants’, as this too is a stable 
parameter. Marking off treatment changes on the trend 
charts helps to explain the abrupt deviations that sometimes 
appear on them. This procedure gives a unique opportunity 
to analyze two opposite systems, the rigid Norwegian one, 
and the very simple “French method”, with all the other EU 
countries in between. 

I am aware that the DRD numbers are not exact, but I 
have used the given DRD as a basis for constructive think-
ing. These results turned out to be highly significant and 
persuasive, which leads one to trust the tendencies, rather 
than the exact numbers I present. I also mean that countries 
other than Norway can optimize their treatment by looking 
to France. There has been an obstacle to direct comparisons 
between French DRD and DRD for other EU countries, as 
the figures for French DRD were too low over a long period, 
up till 2004.. Until the change that began in 2004, the figures 
were reported by the police in the same way each year (per-
sonal information from EMCDDA), so they have had to be 
revised to show the trends. For 2005 and 2006 the updated 
method of DRD reporting shows 4.8/mill.inhab, about 1/3 
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more than in previous years. 
Summing up: In France there is a markedly positive trend 

after the introduction of substitution treatment in 1995, the 
first year with methadone, thereafter mainly with buprenor-
phine, leading to a 2/3 fall in DRD. 

Figure 1 compares DRD/mill.inhabitants in Norway to 
EU (minus France and Romania) and France within in the 
period 1985-2006. The vertical line in 1994 shows the last 
year before France started its substitution offensive. The 
line in 1997 shows the last year before Norway started its 
specific treatment system, LAR. 

It is known that France registered too few DRD until 
2004 (EU), but the calculations were always done in the 
same way, so the trend should be right. For 2005 and 2006 
the mode of registration changed. The vertical line in 1997 
is the last year before the start of “LAR”. Before 1998 the 
average yearly extra deaths amounted to 54/yr, whereas in 
1998-2006 this figure rose to 197/yr. 

plenty of enthusiasm and good intentions, made us build 
institutions that would allow heroin addicts to become drug-
free. But after discharge many die from overdoses, and only 
a few others become drug-free. A turnaround is possible: 
many could be helped to become drug-free, as long as they 
show real motivation, and after having been stabilized on 
buprenorphine/methadone.

The next step in the official form of treatment is through the 
administration of substitution drugs – methadone (prescribed 
to 60%) and buprenorphine (40%) – in a geographically 
decentralized system, with 14 different quite independent 
treatment regions, organized by three partners working in 
cooperation (called LAR - “Drug assisted Rehabilitation”): 
1)  A specialist body that governs the treatment 
2)  A social welfare office 
3)  A family doctor 

It may take months or even years to proceed from an ap-
plication to admittance for treatment. The age limit has been 

Figure 1. Drug-related deaths in Norway and European Union (minus France and Romania)

I have deduced that in the period 1990-2006 Norway 
had a DRD excess of 2,200 compared to “EU mortality” 
and 2,800 compared to France. The average age of death is 
about 35 yrs [2].

2. From beliefs to science

For various different reasons Norway in 1998 tried out, 
and later held on to its own way of treating heroin addicts, 
“which is somewhat out of tune with the general European 
trend towards harm reduction and diversity”, according to 
Professor Helge Waal in an article summing the situation 
up [5]. For too long we have let beliefs rather than science 
guide us. We have the prerequisites for a very good level of 
treatment, but only after a few adjustments have been made. 
Currently, buprenorphine/methadone is being used more as 
a reward than an instrument. Our traditions, together with 

25 yrs, though there is now a plan to lower that limit. There is 
a rigid control of medication (for both drugs) and urine tests. 

There are about 10,000 heroin addicts (nearly all injectors) 
including 5,000 get treatment in LAR. The EU countries as 
a whole also have about 50% coverage [2].

3. The “French Method”

Since 1996, family doctors in France, without any special 
training, have been the backbone in the treatment of heroin 
addicts. Buprenorphine (Subutex) is the drug of choice, 
given to 80%, and methadone to 20%, with more than 2/3 
coverage [4]. 

The consultations and drugs are free. 
There is little control of intake of urine and Subutex, in 

contrast to methadone. Subutex is usually prescribed for one 
month, to be taken home for one week at a time [2].
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according to the “LAR” system and those treated according 
to the “French method”. With the second, he found a decrease 
of 60% (with DRD falling from 1.3% to 0.5%). Those drop-
ping out of treatment had 5.1%) (article in the Norwegian 
doctors’ magazine, June 2007). 
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4. My own experience

For 16 years I was a family doctor, often dealing with 
heroin addicts in our town. Sandefjord has 40,000 inhabitants 
and has a big narcotics problem. Like some other Norwegian 
doctors I searched for the “treatment of choice”. I saw that 
the complicated Norwegian system did not function and still 
fails to function. During the last years I came to test out “the 
French method”, which was too simple and good to be true, 
as buprenorphine is a quite safe drug, even when not being 
controlled, even when injected. Buprenorphine only not 
helped our patients, but also replaced heroin on the streets. 
This was the experience in Finland, too [1]. 

To explain the effectiveness of the treatment: I was 
nearly alone as a doctor prescribing substitution treatment 
independently of the LAR in Sandefjord, where LAR at that 
time covered less than 20% of the need. 

I prescribed buprenorphine to about 2/3 of the heroin 
addicts (to about 60 patients). 

The saying in the town was that only one of the remaining 
1/3 heavily addicts preferred illegal buprenorphine to heroin. 

The DRD declined dramatically (Figure 2). 
Exhausted heroin addicts who otherwise would have ended 

their lives by taking overdoses grasped the new hope when 
they were offered drugs unconditionally. I saw how these 
patients went through a ‘metamorphosis’, behaving more 
normally as soon as their brain receptors were stabilized. 
This also opened the way to help by volunteers. Encouraging 
results are ‘contagious’. A family doctor colleague, Dagfinn 
Haarr, made an interesting comparison between those treated 

Figure 2. Decline in drug-related deaths in Sandefjord. The vertical line shows the year when many heroin addicts 
got buprenorphine substitution treatment from family doctor(s). Source: Sandefjords Blad (local newspaper). 
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