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5

Opioid dependence is recognised as a chronic 
disease that affects an estimated 21  million people 
worldwide. Based on published literature, it is clear 
that the human and economic cost of opioid depend-
ence to society is substantial. Opioid-dependent in-
dividuals have a higher mortality and morbidity rate 
than their non-dependent counterparts, carry a higher 
risk of blood–borne viruses, are more likely to take 
part in criminal activities, and have a lower quality 
of life and social functioning. Society as a whole is 
burdened by the high costs of crime, healthcare and 
lost productivity associated with opioid dependence. 

Importantly, opioid dependence is a treatable 
condition. The negative consequences of opioid de-
pendence can be substantially and cost-effectively re-
duced by ensuring opioid-dependent individuals have 
access to high-quality, evidence-based treatment in-
terventions, including opioid maintenance treatment 
(OMT) in conjunction with psychosocial support. 
However, success is not guaranteed by simply provid-
ing access to treatment, but rather depends heavily on 
how treatment is delivered. It is important to note that 
there are signi!cant differences in the structure and 
process of treatment delivery across national borders. 
Moreover, some aspects of treatment delivery proc-
esses can have signi!cant unintended consequences 

that impact negatively on patients. If opioid depend-
ence is to be managed optimally, it is vital that the 
impact of the structure and process of treatment on 
outcomes is well understood. In this regard, real-
world evidence is crucial in helping to understand the 
current challenges and barriers to achieving optimal 
outcomes, thereby leading to a more robust discus-
sion of the changes that can be made to overcome 
these barriers.

In the current issue of Heroin Addiction and 
Related Clinical Problems, there are !ve articles re-
porting !ndings from the European Quality Audit 
of Opioid Treatment (EQUATOR), a multinational 
project involving the combined analysis of survey 
data from over 3000 participants (including opioid-
dependent individuals and treating physicians) across 
10 European countries. Authored by some of the lead-
ers in the !eld of opioid-dependence treatment, these 
articles provide an overview of the demographic pro-
!le of patients, out-of-treatment users and treating 
physicians involved in OMT in Europe, the quality of 
care provided, and the current state of public-health-
related outcomes. These data will help the treatment 
community to identify barriers to success that cur-
rently exist within our national treatment systems. 
Detailed information on the methods of EQUATOR 

Foreword — EQUATOR publication series
Icro Maremmani

Editor in Chief 
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has been published previously (2).
EQUATOR provides a timely snapshot of cur-

rent treatment practices across Europe from the per-
spectives of opioid-dependent individuals (both in 
and out of treatment) and the physicians who treat 
them. Key !ndings from EQUATOR highlight impor-
tant questions, for example:

• Are opioid users staying out of treatment 
because they !nd the conditions and con-
trol measures of treatment too restrictive on 
their daily lives?

• Do demographic pro!les of patients and us-
ers vary across European countries? 

• Is there variation in access to treatment and 
quality of care across European countries, 
such as access to available medications and/
or psychosocial support? 

• Across Europe, do models of care differ 
more substantially for opioid dependence 
than for other chronic diseases?

• Why do the number of prior treatment epi-
sodes vary across Europe?

• To what extent do patients receiving OMT 
continue to use heroin, other illicit drugs 
and non-prescribed medications in different 
countries?

• To what extent do untreated opioid users 
report regularly using or abusing diverted 
opioid pharmacotherapies?

• How often are opioid users entering prison 
for drug-related offences?

Considered in conjunction with existing evi-
dence, the !ndings of EQUATOR provide grounds 
on which to question whether current treatment ap-
proaches are achieving the desired outcomes. For 
several of the key markers of treatment success, such 

as rates of ongoing drug use, misuse or diversion of 
opioid medications, and levels of reintegration (e.g., 
employment), the EQUATOR analysis reveals evi-
dence of signi!cant variation across countries and 
between types of intervention. These observations 
may provide insight as to whether current treatment 
systems are successfully achieving the basic harm-re-
duction goals and/or setting patients up for recovery.

Crucially, this evidence base emerges at a time 
when the outcomes expected of treatment for opioid 
dependence are being actively reconsidered by treat-
ment professionals, policymakers, and the EU Com-
mission. In several international settings, policies 
on treatment of opioid dependence are building on 
the success of harm reduction and moving towards 
a more ambitious vision of rehabilitation and recov-
ery, which, according to the European Monitoring 
Centre for Drugs and Drug Addiction, encompasses 
abstinence or stabilisation of drug use, physical and 
mental health, personal relationships and social re-
integration (1). In this context, insights derived from 
the EQUATOR analysis and similar studies may help 
to inform policy making around the desired structure, 
process and outcomes of the treatment system neces-
sary to achieve the desired state of recovery.
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Summary

Opioid users often cycle in and out of opioid maintenance treatment (OMT), consistent with opioid dependence being 
a chronic, relapsing condition. Results from the European Quality Audit of Opioid Treatment (EQUATOR), the largest 
analysis of OMT undertaken in Europe to date, revealed similar demographic pro!les for patients in OMT and out-of-
treatment opioid users (most of whom have been in OMT previously). Demographic pro!les appeared relatively consist-
ent across all 10 participating countries. Overall, EQUATOR data suggest that the healthcare setting for OMT is far more 
varied than the demographics of the OMT patient population, supporting the idea that variability in treatment outcomes is 
unlikely to be related to the clinical characteristics of patients but rather to other ‘environmental’ factors.

Key Words: OMT patient demographics, out-of-treatment opioid user demographics, treating physician demographics

1. Introduction

1.1. Treatment of opioid dependence in Europe

Opioid dependence is recognised by the ma-
jor global health organisations, including the World 
Health Organization (WHO) and United Nations Of-
!ce on Drugs and Crime (UNODC), as a chronic re-
lapsing brain disorder, for which the most effective 
intervention is opioid maintenance treatment (OMT) 
combined with psychosocial therapy (23). Although 
this treatment approach is generally supported all 
across Europe, many speci!c aspects of treatment 
provision differ across national boundaries. For ex-
ample, variations exist between countries with re-
spect to the level of access to treatment (both in the 

community and in prisons), medication options avail-
able to patients, whether doses of medications are 
individualised or standardised, whether psychosocial 
counselling is mandatory or even available, the use 
of control measures such as supervised dosing, and 
the availability of treatment guidelines and physician 
training. Even the predominant setting of treatment 
differs between countries, with some (e.g., Greece, 
Italy, Spain, Portugal, Norway) preferring manage-
ment in specialist clinics and others (e.g., France) de-
livering OMT within the normal primary care setting. 
Other countries, such as Germany and the UK, have a 
hybrid model combining primary care and a special-
ised setting. 

The implications of such variability in opioid 
dependence management remain unclear. Previous 
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literature suggests that patient populations in dif-
ferent European countries are relatively similar de-
mographically (7) and that treatment variation is 
therefore probably due to system-level factors such 
as treatment goals, policy and structure rather than 
patient variables. How treatment is structured, organ-
ised and delivered may be in#uenced by political ob-
jectives, religious and cultural values, !nancial con-
siderations, available resources, public attitudes and 
stigma toward addiction (3), all of which vary widely 
across Europe.

This variability in treatment approaches distin-
guishes OMT from the treatment of other chronic dis-
eases (e.g., diabetes, hypertension) which typically 
have a more consistent pattern of treatment delivery 
(13,15).

1.2. Existing data on OMT patients across 
Europe

In Europe, comparative data on characteristics 
of patients receiving OMT in different countries are 
limited. Large national studies or surveys have only 
been conducted in a few countries, including Germa-
ny (COBRA and PREMOS; (21), Spain (PROTEUS; 
(18)) and the UK (NTORS and DTORS (9,11)). 
These are dif!cult to compare as they were conducted 
over different periods of time, using different meth-
odologies and research instruments, and had differ-
ent goals. The European Monitoring Centre for Drugs 
and Drug Addiction (EMCDDA) systematically col-
lects information on substance abuse from local focal 
points on an annual basis, but does not collect patient-
level data (4,7). Therefore, it could prove valuable to 
collect and assess a snapshot of data from patients on 
a multinational basis using a common methodology.

1.3. Existing data on out-of-treatment users 
across Europe

In order to develop strategies that engage as 
many opioid users in treatment as possible, it is im-
portant to understand this challenging population. 
The chronic relapsing nature of opioid dependence 
suggests that they are likely to have previously been 
engaged in treatment. However, data for out-of-treat-
ment opioid users are even more limited than data for 
patients receiving OMT, and this group are typically 
under-represented in studies of opioid dependence. A 
contributing factor may be dif!culty in recruitment, 
as out-of-treatment users are less likely than OMT pa-
tients to be in contact with sites of recruitment such 

as services providing support to drug-dependent in-
dividuals, and/or the dif!culty in gathering reliable 
information from a population that is still actively us-
ing drugs. 

1.4. The relevance of demographic data in 
relation to treatment planning and goals

Demographic data may be important for un-
derstanding the real-life circumstances and poten-
tial clinical needs of the target population for OMT. 
The new focus on ‘recovery’ in some national drug 
policies (e.g., the UK) (10) places great emphasis on 
helping patients not only to reduce their drug use but 
also to build and exploit their own social, physical, 
!nancial and cultural resources to sustain their recov-
ery and reintegrate into society (1). It is therefore use-
ful to understand the educational, marital, employ-
ment status and other demographic characteristics of 
those who are in or out of treatment in order to assess 
their ability to achieve these goals. It is also useful to 
understand the true characteristics of opioid-depend-
ent patients and users in order to challenge common 
stereotypes and stigma often linked to current and 
former drug users.

1.5. Characterising the treating physician 
population

Understanding who treats opioid dependence is 
critical if we are to identify factors that may in#uence 
treatment outcomes. For example, in Germany, the 
number of actively prescribing physicians has barely 
increased for nearly a decade (19), while the number 
of patients increased by 50% between 2002 and 2007 
(16). Thus, a situation is arising whereby ageing pre-
scribers are retiring and are not being replaced, lead-
ing to potential shortfalls in physicians willing and 
available to treat opioid dependence. Factors such as 
cumbersome bureaucracy, low reimbursement or the 
requirement for additional specialised training may 
discourage physicians from providing care for opio-
id-dependent patients. In Germany, physicians wish-
ing to prescribe opioid-dependence treatment must 
complete a 50-hour course in addiction medicine 
before being allowed to prescribe, which may be a 
disincentive for some physicians.

It is informative to consider the setting in which 
physicians work. Some countries, such as France, 
have embraced ‘of!ce-based’ or GP-based prescrib-
ing as a strategy for maximising accessibility of treat-
ment. The option of being treated in a primary care 
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setting, in addition to making use of existing health-
care infrastructure, may be particularly favourable for 
patients who have dif!culties accessing specialised 
clinics for logistical reasons or because of the stigma 
often associated with these settings. In countries such 
as Italy and Portugal, pharmacological treatment of 
opioid dependence has been delivered almost en-
tirely in publicly funded addiction clinics (Servizi 
Tossicodipendenze [SerTs], Instituto da Droga e da 
Toxicodependência [IDT, IP]). The specialist clinic 
model can be useful in concentrating resources and 
expertise (particularly for treating commonly comor-
bid disorders or more complex cases), but patients’ 
resolve to change their social circles may be tested by 
the opportunity to interact with other patients. To this 
extent, the specialist clinic model could contribute to 
stigmatisation and marginalisation of patients, poten-
tially discouraging opioid users from seeking access 
to OMT and thereby limiting the total bene!t of treat-
ment. Conversely, it can be harder to provide inte-
grated care including psychosocial counselling in the 
primary care setting, and often primary care physi-
cians have little or no training in addiction medicine.

It is important to evaluate the characteristics of 
the treating physician population and the settings in 
which they practice in order to identify patterns of 
care that may affect treatment outcomes and unmet 
needs that could potentially be ful!lled. 

1.6. EQUATOR Analysis

The European Quality Audit of Opioid Treat-
ment (EQUATOR) analysis was designed to provide 
an overview of the current state of opioid treatment 
provision in Europe from the perspective of opioid 
users not currently receiving OMT, opioid-depend-
ent patients currently receiving OMT, and the physi-
cians who treat opioid-dependent patients. The output 
from EQUATOR complements existing datasets by 
providing individual-level data which form a snap-
shot of who receives and prescribes OMT across 10 
European countries. This is the !rst time that indi-
vidual-level data from so many different treatment 
systems have been compared within a single meth-
odological framework.

This article examines the demographic pro!les 
of the patient, user and physician populations asso-
ciated with opioid use in Europe. Using a common 
methodology across 10 countries, as described pre-
viously (8), the EQUATOR analysis enables us to 
highlight whether there are demographic differences 
in the target patient and user populations, whether 

these populations differ across national borders and 
whether there are differences in the pro!le of those 
physicians responsible for providing treatment.

2. Methods

Detailed methodology of the EQUATOR analy-
sis has been described previously (8). Brie#y, ques-
tionnaires were compiled comprising a core set of 
questions speci!c for three target groups: opioid us-
ers not currently in OMT (50 questions per survey), 
opioid-dependent patients currently in OMT (50 
questions per survey), and physicians involved in the 
treatment of opioid-dependent patients (60 questions 
per survey).

Data were collected in each country in accord-
ance with the European Pharmaceutical Market Re-
search Association (EphMRA) code of conduct and 
the Declaration of Helsinki. This article presents 
data on sample sizes and patient/user/physician de-
mographics (age, sex, marital status, education level, 
employment and previous OMT episodes for patients 
and users; age, sex, medical specialty and practice 
setting for physicians). Additional background in-
formation on patients and users is presented in sub-
sequent articles in the EQUATOR series of publica-
tions, including information regarding health status 
and prison history, which is discussed as part of a 
broader consideration of treatment outcomes and 
public-health consequences of opioid dependence 
(see article by Stöver in this issue).

Data are presented as frequencies or means for 
the purposes of comparisons between patients and 
users, and across countries. Statistical comparisons 
were performed on categorical data by Pearson’s chi-
square, using standardised residuals to identify indi-
vidual instances of signi!cant variation of proportion. 
For linear data, analysis of variance (ANOVA) was 
used for comparisons and post-hoc tests (Tukey’s) 
were performed to identify any signi!cant country in-
teractions. Signi!cance was ascribed for p≤0.05.

3. Results

3.1. Sample size

A total of 3888 people were recruited and in-
cluded in the EQUATOR analysis, including 703 
physicians, 2298 patients and 887 out-of-treatment 
opioid users (Table 1).
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data (7). The mean age of patients in the EQUATOR 
analysis is also similar to the mean age reported in 
the German COBRA study (34.8 years (21)) and in 
the PREMOS study (35 years (22)). The mean age 
reported in the PROTEUS study in Spain, a country 
currently not included in the EQUATOR analysis, 
was 39 years for patients receiving OMT (18), which 
is within the range of values reported for the countries 
participating in EQUATOR. 

The age distribution of patients in the EQUA-
TOR analysis is similar to the age distribution re-
ported by the EMCDDA for patients receiving OMT 
in Europe (Figure 2; (7)). In the UK DTORS study, 
which used different age-distribution categories to 
those in EQUATOR or the EMCDDA study, 72% 
of those seeking OMT treatment were aged between 
25 and 44 years (45% were 25–34 years; 27% were 
35–44 years, 7% were ≥45 years) (12).

 3.2.2. Sex distribution
Across the ten European countries included in 

the analysis, no difference in sex distribution (i.e. pro-
portion of male participants) was observed between 
OMT patients and out-of-treatment users ( 2=0.73, 
df=1, n=3155, NS). Overall, most participants were 
male (74.6% of patients and 76.1% of users; Figure 
3). This distribution was also seen in individual coun-
tries, where there were consistently more men among 
both the patient (range 66–82%) and user (range 62–
88%) samples. However, for the combined patient 
and user group, there were differences in gender dis-
tribution between countries ( 2=30.19, df=9, n=3155, 

3.2. OMT patients and out-of-treatment opioid 
users

Demographic data for OMT patients and out-of-
treatment users were compared across a number of 
parameters, including age, sex, education level and 
marital status, both across Europe and between in-
dividual countries. Owing to the large sample size, 
statistically signi!cant differences were observed 
between OMT patients and out-of-treatment users in 
some of these parameters (see below). However, these 
differences were generally small in magnitude and 
OMT patients and out-of-treatment users appeared 
largely similar with regard to demographics. Speci!c 
differences between these populations are highlighted 
in the following sections. 

 3.2.1. Age distribution 
There were differences in the mean age of OMT 

patients and out-of-treatment opioid users across Eu-
rope. The mean age of patients across Europe was 
36.5 years, ranging from an average of 31.9 years in 
Austria to 43.8 years in Denmark, whereas the mean 
age of out-of-treatment users was 34.6 years, ranging 
from 26.1 years in Austria to 43.1 years in Sweden 
(Figure 1). 

Similarly, the mean age of patients entering 
treatment for opioid dependence in the EMCDDA 
dataset was 34.1 years; neither mean age of patients 
entering treatment for opioid dependence in indi-
vidual countries nor mean age of users were reported 
separately, preventing comparison with  EQUATOR 

Table 1. Sample size by country.

Country
Patients 

(currently in 
treatment)

Users 
(currently out 
of treatment)

Physicians

Austria 228 50 77
Denmark 103 27 32
France 130 33 100
Germany 200 200 101
Greece 601 150 24
Italy 378 0* 100
Norway 98 70 49
Portugal 160 50 60
Sweden 152 111 60
UK 248 196 100

Total 2298 887 703
*In Italy, there was no sample of opioid users out of treatment owing to legal con-
straints on surveying this population
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Figure 1. Age distribution of OMT patients and out-of-treatment opioid users in 10 European countries. *Users were 
not surveyed in Italy 

equal proportions of male and female users were in 
Denmark and Germany (Figure 3).

The overall sex distribution of patients observed 
in the EQUATOR study (74.6% male, n=2277) is 
broadly similar to the sex distribution of opioid-de-
pendent patients observed by the EMCDDA (79% 
male, based on EMCDDA data from countries tak-
ing part in EQUATOR) (7). Similarly, 84% of OMT 
patients in the PROTEUS study in Spain (18), 73% 
of OMT treatment seekers in the DTORS study in the 

p<0.01); Germany and Austria had proportionally 
fewer male participants than other countries included 
in the analysis.

There was no signi!cant statistical interac-
tion between patients/users and country with regard 
to the gender of participants. With the exception of 
Denmark, the proportion of patients versus users 
who were male differed by less than 10%. Overall, 
the most equal proportions of male and female OMT 
patients were in Austria and Germany, and the most 

Figure 2. Comparison of age distributions reported in EQUATOR (OMT patients and out-of-treatment opioid users) 
and EMCDDA (EU patients entering treatment for opioid as primary drug (7)) studies.
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by the EMCDDA are not directly comparable with 
data from EQUATOR, they are consistent in showing 
that the majority of outpatients and inpatients enter-
ing outpatient treatment for drug use (not only opioid 
use) had a secondary or lower level of education in 
Austria, Denmark, France, Germany, Greece, Italy, 
Portugal and Sweden (7). No equivalent EMCDDA 
data were available for the UK or Norway.

In Spain, the PROTEUS study also showed that 
the majority of OMT patients had a secondary school  
or lower level of education (62.4% had only primary 
education (18)), and in the UK, the DTORS study re-
ported that 38% of OMT treatment seekers had left 
school before the age of 16, with 49% having left 
school at age 16 or 17 (12).

3.2.4. Marital status
There were signi!cant differences in marital sta-

tus between OMT patients and out-of-treatment users 
across Europe ( 2=12.40, df=2, n=3149, p<0.01) (Ta-
ble 2), although these differences were small in mag-
nitude. The majority of participants (61.0% of users 
and 54.0% of patients) were single. Of the remainder, 
30.3% of patients and 25.9% of users were married or 
cohabiting, and 14.4% of patients and 12.1% of users 
were divorced or widowed.

There was more between-country variation in 
marital status for users than for patients ( 2=135.93, 
df=18, n=3149, p<0.01). The proportion of single 
patients ranged from 48.1% in Portugal to 62.1% 
in Denmark, whereas the proportion of single users 

UK (12) and 68% of patients in the German PRE-
MOS study were male (22).

3.2.3. Educational level
There were signi!cant differences in reported 

educational levels between OMT patients and out-of-
treatment opioid users as well as between countries 
( 2=7.24, df=1, n=2899, p<0.01) (Table 2). Most pa-
tients and users were educated to secondary school 
level or lower; 42.3% of patients had no secondary 
school quali!cations compared with 33.9% of out-of-
treatment users, and approximately 30% of patients 
and users had secondary school quali!cations or 
equivalent. 

There was signi!cant variation between coun-
tries in the level of education attained by patients and 
users ( 2=581.54, df=9, n=2899, p<0.01). The pro-
portion of patients and users with no secondary school 
education ranged from 6.6% (patients) and 6.0% (us-
ers) in Austria to 87.5% (patients) and 84.0% (users) 
in Portugal. Only a small percentage of patients and 
users in the UK (1.2% of patients; 1.5% of users) and 
Norway (5.1% of patients; 10.0% of users) reported 
that they had a graduate or professional degree. In 
Greece, users reported a greater likelihood than pa-
tients of having secondary school or equivalent-level 
education (56.2% of patients versus 87.3% of users) 
and in France, more patients than users reported hav-
ing some degree of college education (10.8% of pa-
tients versus 0.0% of users). 

Although the data on education level collected 

Figure 3. Sex distribution of OMT patients and out-of-treatment opioid users in 10 European countries.
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ranged from 33.3% in France to 78.7% in Greece.
The percentages of patients in the COBRA 

and PREMOS studies who were single (55.9% and 
54.8%, respectively) were comparable to the percent-
ages in the EQUATOR analysis (21). In the DTORS 
study in the UK, a slightly higher percentage of OMT 
treatment seekers had a partner (38%) compared with 
equivalent data from the EQUATOR analysis; wheth-
er the remainder were divorced/widowed or single 
was not reported (12). EMCDDA data on the marital 
status of OMT patients are not available in a form that 
can be compared with these data. 

3.3. Physicians treating opioid-dependent 
patients

 3.3.1. Age and sex of physicians
The mean age of physicians treating opioid-de-

pendent patients across Europe (mean 51.4 years) was 
signi!cantly different between countries (F=10.24, 
df=9, 686, p<0.01), although the small variation in 
mean ages between countries suggests that this may 
not have practical implications. The UK reported the 
youngest physicians across Europe (mean age 46.4 
years, SD=8.25), and these were signi!cantly young-
er than physicians in all other countries (Tukey HSD 
post hoc, p<0.01 for each country) except Norway 
and Greece. Physicians treating opioid dependence 
in Denmark, who were the oldest in Europe (mean 
age 54.3 years, SD=9.47), were signi!cantly older 
than equivalent physicians in the UK (Tukey HSD 
post hoc t=7.99, p<0.01) and Greece (Tukey HSD 
post hoc t=7.76, p<0.01) (Table 3). In Europe as a 
whole, 69.7% of surveyed physicians treating opioid-
dependent patients were male. There were some dif-
ferences between countries ( 2=26.88, df=1, n=703, 
p<0.01) in sex distribution, with Denmark and Portu-
gal having signi!cantly higher proportions of female 
physicians than other countries and France having a 
signi!cantly lower proportion (Table 3).

 3.3.2. Medical specialty

In the European sample as a whole, 58.9% of 
physicians treating opioid-dependent patients were 
GPs, 27.2% were psychiatrists, 6.4% were hospital 
house of!cers (HOs)/senior house of!cers (SHOs)/
internists, 1.7% were neurologists, and 5.7% had 
other specialties (Table 4). The distribution of medi-
cal specialties of physicians in the sample varied be-
tween countries ( 2=457.35, df=36, n=698, p<0.01). Ta
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3.3.3. Practice setting 

Across Europe, 49.8% of physicians treating 
opioid-dependent patients were based in private prac-
tices, 31.9% were based in outpatient clinics, 15.5% 
were based in hospitals and only 1.8% were based 
in private practices that were specialised in addiction 
medicine (Table 4).

Across Europe, there were signi!cant differences 
in practice settings of physicians treating opioid-de-
pendent patients ( 2 =861.18, df=36, n=703, p<0.01). 
Whereas the vast majority of physicians treating opi-
oid-dependent patients in Italy, Greece, Portugal and 
Denmark were based in specialised outpatient clinics, 
the majority in Germany, the UK, France, Austria and 
Norway were based in private practices not special-
ised in addiction medicine. In Sweden, physicians 
treating opioid-dependent patients were primarily 
based in hospitals.

Of those physicians treating opioid-depend-
ent patients in private practice across Europe, 57.7% 
were in their own practice, 19.1% worked in a joint 
practice, and 23.1% worked in a group practice (Table 
4). The proportions of group, joint and sole practices 
varied substantially between countries. In the UK, the 
majority of treating physicians worked in group prac-
tices, whereas in Austria, Germany and France the 
majority had their own practice. In Portugal and Italy, 
the number of private practice physicians responding 
to this question was very small, consistent with the 

Physicians in Germany, UK, Sweden, France, Aus-
tria, Norway and Denmark were primarily GPs, but 
those in Greece and Portugal were primarily psychia-
trists. In Italy, there was a mixed pattern of specialties 
involved in treatment of opioid-dependent patients 
(37.0% were psychiatrists, 24.0% were hospital HO/
SHO/internists, 34.0% had other specialties, and a 
small minority were GPs or neurologists).

Consistent with the inclusion criteria, all physi-
cians questioned were active prescribers of OMT at 
the time of the survey. A sample of accredited non-
prescribers was included in the original German study 
(20) as well as a group of patients in Portugal receiv-
ing residential non-OMT-based care, but neither pop-
ulation was included in the EQUATOR analysis.

Physicians had been practising in their specialty 
for a mean of 18.1 years and prescribing OMT for a 
mean of 12.4 years. The number of years physicians 
had been practising in their specialty varied between 
countries (F=16.66, df=9, 702, p<0.001), as did years 
practising OMT (F=19.46, df=9, 693, p<0.01). Phy-
sicians in Italy had the most experience (23.5 years 
in the specialty and 18.7 years prescribing OMT), 
followed by physicians in France (22.7 years in the 
specialty and 13.7 years prescribing OMT), whereas 
physicians in Greece had the fewest years of experi-
ence (11.2 years in the specialty and 7.0 years pre-
scribing OMT) (Figure 4).

Figure 4. Mean years of experience reported by physicians treating opioid-dependent patients in 10 European countries.
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4.2. Consistent demographics of patients and 
users

The demographics of OMT patients and out-of-
treatment opioid users appear very similar for most 
outcomes, with remarkable consistency across 10 
countries on some indicators. The large sample size 
means that signi!cant differences were found that 
were frequently small in magnitude. Patients had a 
mean age of 36.5 years (approximately one third of 
patients were ≥40 years; sampled populations were 
slightly younger in Austria and older in Sweden and 
Denmark), most were male, and almost one third were 
married or cohabiting. The EQUATOR !ndings are 
consistent with opioid dependence being a chronic, 
relapsing condition (14), with dependent opioid us-
ers typically cycling through repeated treatment–re-
lapse–treatment episodes. Data from EQUATOR may 
thus be considered as a snapshot in time, with an indi-
vidual’s category as a patient or a user depending on 
where they were in the cycle at the time of the survey. 
The mean number of previous treatment episodes for 
the countries across Europe was 1.8, (ranging from 
0.22 episodes in Greece to 3.67 episodes in Denmark) 
prior to their current treatment, and patients were thus 
typically engaged in their third OMT episode on aver-
age at the time of the survey [see article by Fischer, 
Nava & Stöver in this issue]. The large variation in 
the number of previous treatment episodes between 
countries is greater than may be expected based on 
the relatively similar patient demographics in each 
country. Instead, this variation may be a result of dif-
ferences between countries in how treatment is de-
livered, including variations in treatment models and 
quality of care. In this regard, numerous factors have 
the potential to impact on treatment–relapse cycling, 
including whether treatment occurs predominantly in 
the setting of specialist clinics or in doctors’ surgeries, 
the process for selection of medication (e.g., making 
use of all the therapeutic options available), patient 
preference, patient awareness, ease of access to medi-
cation, availability of low-threshold programmes and 
medication prescribing versus integrated care. These 
topics are discussed in more detail elsewhere in this 
issue.

4.3. Implications of socio-demographic 
characteristics for treatment

The mean age of OMT patients (36.5 years) 
suggests that they are predominantly a population of 
long-term users, many of whom are approaching or 

clinic/institution-based model in these countries.

3.3.4. Number of opioid-dependent patients being 
treated per physician
The mean number of opioid-dependent patients 

being treated per physician in the European sample 
was 56.4 (N=703), but this number varied substantial-
ly between countries (F=54.53, df=8, 670, p<0.01), 
with low average numbers of OMT patients per phy-
sician in Norway (n=12.0), Sweden (n=15.0), the UK 
(n=19.0) and France (n=19.0) and high numbers in 
Denmark (n=183.6) and Portugal (n=125.5) (Table 
4).

4. Discussion

4.1. The value of the EQUATOR dataset

The !ndings from EQUATOR presented in this 
article help to address important knowledge gaps re-
garding the pro!le of the target population of opio-
id-dependent patients, opioid users and the treating 
population of physicians involved in OMT across 
Europe. To our knowledge, EQUATOR is the largest 
multinational assessment of OMT participants and 
providers featuring a common methodology and indi-
vidual-level data. The key strengths and limitations of 
our methodology have been described in detail previ-
ously (8).

The data on demographics of opioid-depend-
ent individuals in EQUATOR are overall very simi-
lar to previous data from the EMCDDA (7) and from 
large national studies such as PROTEUS in Spain 
(18), DTORS in the UK (12) and PREMOS and CO-
BRA in Germany (21,22), thereby suggesting that the 
EQUATOR sample is likely to be representative of 
the wider population of opioid-dependent individuals 
in Europe. Moreover, EQUATOR data are comple-
mentary to existing data from the EMCDDA; whereas 
EMCDDA data are typically collected at a top-down, 
system level by national focal points, EQUATOR 
provides a bottom-up perspective by directly assess-
ing the experiences and attitudes of a sample of opi-
oid-dependent individuals and physicians actively in-
volved in treatment provision. Additionally, whereas 
there are many previous studies looking separately at 
OMT patients, opioid users or physicians involved in 
OMT provision, relatively few studies have assessed 
all three of these groups within a single framework.
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the typical opioid user. 
EQUATOR data show that OMT patients and 

out-of-treatment opioid users were most likely to be 
long-term users above the age of 30, with a third of 
patients and a quarter of users married or cohabiting. 
Data from the DTORS study in the UK showed that 
49% of OMT treatment seekers (58% female, 46% 
male) had children under the age of 16, although 74% 
of those lived apart from their children (12). As is re-
ported elsewhere (see article by Stöver in this issue), 
rates of unemployment were high amongst OMT pa-
tients, but these rates varied substantially between 
countries (51.3% of OMT patients surveyed in Portu-
gal, 47.7% in Italy and 35.9% in France reported be-
ing unemployed compared with 88.4% in the UK and 
88.0% in Denmark). These data indicate that employ-
ment is not unrealistic for OMT patients under the 
right conditions (e.g., with appropriate medical and 
social support available), but that appropriate treat-
ment systems need to be in place to achieve improve-
ments in employment status. Thus, a strategy focused 
on recovery and improved employment readiness 
should be central to drug policy.

4.5. Pro!le of physicians who treat OMT 
patients

The EQUATOR analysis has enabled us to pro-
!le physician demographics across Europe and the 
treatment settings for OMT patients. Physicians treat-
ing OMT patients were predominantly men in their 
late forties or early !fties, with Denmark, Germany 
and Italy reporting the oldest population of physi-
cians. In Germany, many of these physicians are 
believed to be nearing retirement and there does not 
appear to be a vast number of younger physicians to 
take their place. A potential future shortfall in OMT-
prescribing physicians and loss of expertise may have 
negative consequences for access to and quality of 
care. This has the potential to result in a public health 
crisis reminiscent of the 1990s HIV epidemic if opio-
id-dependent individuals cannot access treatment.

Across the European country samples analysed 
here, more than 50% of surveyed physicians prescrib-
ing OMT were GPs and almost 50% were based in 
private practices. Overall, very few of these physi-
cians classi!ed their practice as private and special-
ised in addiction treatment. With such dependence on 
nonspecialist GPs for the routine treatment of opioid 
dependence across Europe, it is important that appro-
priate guidelines and training (including continuing 
medical education (CME)) are provided so that qual-

have reached middle age. Other evidence suggests 
a trend towards increasing age of OMT patients (4). 
Data have shown that nearly half of OMT patients re-
ported !rst using opioids before the age of 20, and 
88% !rst used opioids before the age of 30 (4). The 
average time lag between !rst use and entering treat-
ment has been reported as 9 years (4). Age may thus 
represent an imprecise but relevant marker of how 
long someone has been opioid dependent and af-
fected by the associated negative consequences (e.g., 
disease, imprisonment, overdose).

Many patients reported having had previous 
OMT episodes, suggesting they may be cycling in 
and out of treatment with consequent re-exposure to 
the harms of illicit opioid use to their mental health, 
physical health and social functioning. Notably, EM-
CDDA data suggest opioid users entering treatment 
generally have lower rates of employment, lower lev-
els of educational attainment and higher rates of psy-
chiatric disorders than users of other drugs who enter 
treatment (4). 

The socio-demographic characteristics of OMT 
patients may have implications in terms of the man-
agement of and expectations for treatment. For ex-
ample, the fact that many patients have potentially 
experienced the negative consequences of periods 
of untreated opioid dependence multiple times may 
motivate them to seek treatment. Conversely, previ-
ous unsuccessful treatment episodes may discourage 
patients from accessing or lower their expectations of 
further treatment, particularly if the same treatment 
has been used unsuccessfully on multiple previous 
occasions. In addition, the psychiatric disorders that 
occur frequently in this population may make their 
treatment more of a challenge, as a result of their co-
morbidities or the limitations on their treatment posed 
by potential interactions with other medications they 
may be taking or need to take to treat their comorbid 
conditions.

4.4. Challenging stereotypes

Policymakers and members of society are some-
times prone to stereotypes of opioid users as being 
young, single, unemployed, homeless, engaged in 
criminal behaviour, and on the margins of ‘normal’ 
society. As a result, there can be a tendency to judge 
opioid users as morally #awed, with consequent prob-
lems of stigmatisation and marginalisation which of-
ten results in a more crime- and punishment-focussed 
attitude. However, the demographic pro!le of patients 
and users in EQUATOR challenges the stereotype of 
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Overall, EQUATOR data suggests that the 
healthcare setting for OMT is far more varied than the 
demographics of the OMT patient population, sup-
porting the idea that variability in treatment outcomes 
may in part be due to non-clinical factors (e.g., treat-
ment settings and structures) rather than the clinical 
characteristics of patients.

5. Conclusions

In conclusion, !ndings from the EQUATOR 
analysis described here suggest a fairly homogeneous 
target population for OMT between European coun-
tries. Most demographic variables assessed in this 
analysis were similar for OMT patients and out-of-
treatment opioid users, and, as reported elsewhere in 
the EQUATOR analysis [see article by Fischer, Nava 
& Stöver in this issue], both groups had typically cy-
cled through previous OMT episodes. The ‘revolving 
door’ phenomenon of treatment and relapse is consist-
ent with our understanding of opioid dependence as a 
chronic relapsing disease, but variation in the rates of 
previous OMT episodes between countries cannot be 
explained simply by the nature of the condition and 
supports the hypothesis that aspects of treatment de-
livery, rather than variations in patient characteristics, 
may be major contributors to this pattern. If this is the 
case, there could be important lessons to learn regard-
ing the strengths and limitations of various treatment 
systems (e.g., primary care vs specialised centre) 
across Europe, and their impact on patient outcomes 
and, consequently, on public health.

The appreciation that aspects of treatment deliv-
ery, rather than differences between opioid-depend-
ent individuals themselves, may be contributing to 
treatment cycling raises several questions that need 
to be considered in order to establish the most ap-
propriate treatment approaches for opioid depend-
ence. Are current treatment systems delivering the 
desired outcomes? To what extent do factors related 
to the treatment setting and quality of care in#uence 
patient outcomes? Are there gaps in current models 
of care and barriers to quality of care? With the aver-
age time lag between !rst use of opioids and entering 
treatment reported to be 9 years (4), how could opio-
id-dependent individuals be motivated to enter OMT 
treatment earlier? Which, if any, aspects of current 
treatment systems require improvement? Can current 
systems deliver recovery or does the way treatment is 
provided need to change fundamentally? The articles 
that follow within this issue examine these questions 
in relation to treatment systems in different countries, 

ity of care can be optimised and the potential bene!ts 
of improved availability and access to treatment out-
side a specialist centre can be reaped. An important 
consideration is the need to ensure appropriate link-
ages between different treatment services for patients 
treated outside specialist centres so that they can still 
access appropriate psychosocial support and other 
care, as required.

There was considerable variation in medical 
specialties of treating physicians and practice set-
tings between countries, re#ecting the structure of 
healthcare systems in each of the countries. In Greece 
and Portugal, physicians were primarily psychiatrists 
rather than GPs, while specialties were mixed in Italy. 
In Italy, Greece, Portugal and Denmark, OMT physi-
cians were largely based in outpatient clinics, where-
as in Germany, France, the UK, Austria and Norway 
the practice setting was primarily private practices 
not specialised in addiction medicine. In Sweden, 
most OMT physicians were based in hospitals. For 
physicians in private practice, the majority in the UK 
were in a group practice, whereas those in Austria, 
Germany and France were more likely to have their 
own practice.

Treatment models (e.g., GP-based vs specialist 
clinics) may impact on both access to care and quality 
of care. Specialist clinics may serve to focus exper-
tise and resources appropriate for treatment of drug 
dependence but can also provide a barrier to access 
for patients who do not live nearby, or to users who 
will not access treatment due to stigmatisation (2,17). 
Whilst not necessarily offering the depth of treatment 
options and multidisciplinary expertise of specialist 
clinics, treatment delivery by GPs recognises opioid 
dependence as a chronic medical condition like dia-
betes or hypertension which can potentially be man-
aged within the primary care setting if those physi-
cians are given adequate training and support.

The expertise of physicians (GP vs psychiatrist 
or other specialist) and years of experience may lead 
to different approaches to treatment or indeed qual-
ity of care. Physicians in Italy had the most years of 
experience in the treatment of opioid dependence, 
whereas physicians in Greece had the fewest. OMT 
was introduced in Italy in 1975 (6), which may ex-
plain the considerable experience of physicians there; 
in contrast, OMT was only introduced in Greece in 
1993 (5). Experience of physicians may impact on at-
titudes to OMT and supportive care, relative degree 
of specialist training and relevant knowledge, selec-
tion of available OMT pharmacotherapies, or access 
to other specialists and support staff.
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Summary

Patients receiving treatment for opioid dependence are prone to relapse into illicit drug use, risking signi!cant harms 
to themselves and to society. The European Quality Audit of Opioid Treatment (EQUATOR) analysis assessed aspects 
of opioid maintenance treatment (OMT) delivery and the quality of care offered to patients undergoing OMT across 10 
European countries. Findings suggest quality of care may be improved by: ensuring patients and physicians discuss the 
range of available treatment options, achieving the appropriate balance between control and patient #exibility, reducing 
the likelihood of misuse and diversion, and providing appropriate psychosocial care in conjunction with pharmacotherapy.

Key Words: diversion, misuse, psychosocial counselling, supervision, time on treatment.

1. Introduction

Opioid dependence can be a chronic, relapsing 
disorder which is associated with long-term changes 
to brain structure and function. Consequently, indi-
viduals with opioid dependence experience cravings 
which can occur long after their last use of opioids 
(4). One of the most effective treatment strategies 
involves opioid maintenance treatment (OMT) deliv-
ered in conjunction with psychosocial support (21). 
These interventions are aimed at reducing patients’ 
use of opioids, with a longer-term goal of abstinence 
and recovery, although, in many cases patients cycle 
between treatment compliance and relapse. Heroin 
users can achieve recovery, however, and there is a 
growing evidence base and policy drive which recog-

nises this (10). It is critical to understand why treat-
ment ‘cycling’ occurs if we are to achieve optimal 
treatment and patient recovery outcomes. 

OMT has been shown to reduce opioid use and 
retain patients in treatment (14) until they can attempt 
abstinence; enforced withdrawal of OMT may lead 
to relapse and increase in drug-related harm includ-
ing overdose (1,5). However, as demonstrated else-
where in the European Quality Audit of Opioid Treat-
ment (EQUATOR) analysis (see article by Goulão & 
Stöver in this issue), patients receiving OMT across 
Europe have similar demographics to opioid users 
who are out of treatment, and both groups show his-
tories of repeated treatment and relapse. This cycling 
between treatment and relapse may be a consequence 
of the chronic, relapsing nature of opioid dependence 
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and recovery. A similar ‘revolving door’ phenomenon 
has been documented for other long-term health con-
ditions such as diabetes and chronic mental-health 
disorders (9,20). However, it is also possible that as-
pects of OMT delivery may contribute to variations 
in the quality of care, and, ultimately, to how likely 
it is that patients will repeatedly cycle through treat-
ment (14,15). The EQUATOR analysis reveals in-
direct support for this hypothesis by demonstrating 
that the number of previous OMT episodes patients 
have undertaken shows signi!cant variation between 
countries (see article by Fischer, Nava & Stöver in 
this issue).

Other articles in this series document important 
between-country differences relating to treatment, 
such as whether OMT occurs predominantly in the 
setting of specialist clinics or in doctors’ surgeries. In 
addition to the care setting, there are many other im-
portant OMT delivery variables that may impact on 
treatment quality and retention, and several of these 
have been assessed in the EQUATOR analysis. These 
include: the role that patients and physicians play in 
selecting the OMT medication; whether patients are 
suf!ciently aware of and informed about the range 
of available OMT options; patient satisfaction with 
their OMT; ease of access to care; and utilisation of 
psychosocial support in addition to pharmacotherapy.

1.1. Informed choice and access to different 
OMT options

An important consideration concerns the extent 
to which patients have information and access to a 
range of opioid medication and psychotherapeutic 
interventions, and whether these are used in an evi-
dence-based fashion. The pharmacotherapy options, 
methadone, mono-buprenorphine, buprenorphine–
naloxone and heroin (diacetylmorphine), have all 
been shown to be effective but have distinct pharma-
cological pro!les with respect to safety and abuse li-
ability (14,15,18,19).

National and international treatment guidance 
and regulations reinforce the importance of consider-
ing all available evidence-based options, taking into 
account the clinical needs of each patient (3,11,16,21). 
However, there are known to be major variations in 
treatment delivery across different countries, includ-
ing the use of different OMT medications and the ex-
tent to which psychosocial and other support is an in-
tegral component of treatment. Rather than being due 
to differences in patient populations, these variations 
appear to re#ect non-clinical factors including histor-

ical practices, national guidance, physician education 
and cost. Although system-level statistics regarding 
the relative use of different options are available for 
many European countries, there remains a need for 
individual-level data regarding medication awareness 
levels, preferences and satisfaction among patients 
and physicians.

1.2. Balancing access to OMT medication with 
control and supervision

It is important to consider the conditions under 
which access to available OMT medications is grant-
ed as this can impact on patient entry, retention and 
outcomes during treatment. In particular, a careful 
balance must be struck between the need for appro-
priate monitoring and controls, for example, to limit 
safety risks associated with initiation onto opioid 
medication (6) and harms related to misuse (injecting 
or snorting) or diversion (selling, swapping or giving 
away) of prescribed OMT medications, and the po-
tential negative impact that strategies such as super-
vised dosing can have on patients. The way in which 
supervised dosing is managed and implemented, such 
as requirements for daily attendance at certain times, 
may present barriers to patients accessing or remain-
ing in treatment, and may also interfere with efforts 
to reintegrate into society and obtain employment. 
The EQUATOR analysis has enabled a snapshot to 
be taken of current levels of daily supervised dosing, 
in addition to historic rates of misuse and diversion 
among OMT patients, as a means of informing efforts 
to achieve this optimal balance.

1.3. The importance of psychosocial support

Evidence demonstrates that better outcomes are 
generally achieved when pharmacotherapy is com-
bined with psychosocial support; indeed, UK guide-
lines and German regulations state that treatment for 
drug misuse should always involve a psychosocial 
component (3,6). Elsewhere, while best-practice 
guidelines propose that psychosocial support should 
not be mandatory, they also state that it should be 
available to all opioid-dependent patients in associa-
tion with pharmacological treatments (21). Indeed, 
given the complex nature of opioid dependence, wide-
spread provision of medications without psychosocial 
assistance may constitute a lost opportunity to opti-
mise care, maximise recovery and respond to the total 
needs of the patient (21). However, there are limited 
data at present to determine the extent to which pa-
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tients are willing and able to access psychosocial sup-
port throughout Europe. 

1.4. EQUATOR

Differences in the above treatment-delivery 
variables might be expected to have an impact on 
the acceptability and effectiveness of OMT and thus 
contribute to rates of cycling between treatment and 
relapse. If treatment systems fail to attract and retain 
patients until they gain sustained bene!t, they are like-
ly to fail in achieving the desired reductions in drug 
use, associated crime, injecting and other risk behav-
iour, and improvements in health and well-being may 
be limited. The current article presents results from 
the EQUATOR analysis pertaining to the quality of 
care and OMT delivery across Europe and addresses 
the following key questions: ‘are patients making 
informed treatment choices based on the full range 
of opioid pharmacotherapy options available?’; ‘to 
what extent are opioid pharmacotherapies delivered 
under supervised versus unsupervised conditions?’; 
‘how frequently do patients report having diverted or 
misused their OMT medication?’; ‘how satis!ed are 
patients with their OMT medications?’; and ‘to what 
extent are opioid pharmacotherapies being delivered 
in conjunction with psychosocial support?’

2. Methods

The methodology for the EQUATOR analysis 
has been described in detail previously (7). Brie#y, 
questionnaires were compiled comprising a core set 
of questions speci!c for three target groups: physi-
cians involved in the treatment of opioid-dependent 
patients (60 questions per survey), opioid-dependent 
patients currently in OMT (50 questions per survey), 
and opioid users not currently in OMT (50 questions 
per survey). 

Outcomes on quality of care in OMT across 
ten countries in Europe were assessed by collating 
responses to questions regarding patient requests 
for, awareness of, use of, and satisfaction with, dif-
ferent OMT medications; levels of dosing supervi-
sion; OMT diversion and misuse; and utilisation of 
psychosocial support. The speci!c questions around 
different OMT medications that were posed to pa-
tients were as follows: 

• ‘Did you explicitly ask your substituting 
doctor for a certain drug?’

• ‘Did the doctor give you what you asked 
for?’

• ‘In your opinion, how well informed were 
you prior to beginning the treatment?’

• ‘Which of the following substitution medi-
cations had you heard of prior to beginning 
your therapy?’

• ‘Which substitution medication are you us-
ing for your current treatment?’

• ‘All in all, how satis!ed are you with this 
substitution medication?’ 

Physicians were asked: 
• ‘How often do your patients expressly re-

quest a speci!c substitution therapy prepa-
ration?’

• ‘And in which percentage of these cases, 
when a patient requests a speci!c prepara-
tion, do you follow the request?’

Levels of dosing supervision were assessed by 
asking patients: ‘Which of the following best describes 
where you take your substitution drug doses? 1) Eve-
ry dose is under a doctor’s supervision; 2) Every dose 
is under a pharmacist’s supervision; 3) I am allowed 
take-home doses at weekends and/or holidays; or 4) 
I am allowed take-home doses not only at weekends 
and/or holidays, but more often’. OMT diversion was 
assessed by asking patients: ‘Have you ever sold or 
given your substitution medication to someone else?’ 
and misuse was assessed by asking patients: ‘Have 
you ever injected or snorted your substitution drug?’. 
Patients were asked: ‘Are you currently receiving 
psychosocial counselling of any kind?’, and a de!-
nition of psychosocial counselling was provided rel-
evant to each country in order to assess utilisation of 
psychosocial support.

Data were collected in each country in accord-
ance with the European Pharmaceutical Market Re-
search Association (EphMRA) code of conduct and 
the Declaration of Helsinki. Data are presented as fre-
quencies or means for the purposes of comparisons 
between countries and between OMT medications.

Statistical comparisons were performed on 
categorical data by Pearson’s chi-square and using 
standardised residuals to identify individual instances 
of signi!cant variation of proportion. For linear data, 
analysis of variance (ANOVA) was used for compari-
sons and post-hoc tests (Tukey’s) were performed to 
identify any signi!cant country interactions. Signi!-
cance was ascribed for p≤0.05.
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not aware of all OMT options available to them. Lev-
els of knowledge regarding OMT medication options 
varied between countries, with the level of knowl-
edge tending to follow the pattern of prescribing 
within each country. For example, levels of aware-
ness of methadone liquid were high (ranging from 
82–98% of patients) across all countries from which 
data was collected (Table 1), with the exception of 
France where only 62% of patients were aware of this 
formulation. Whereas methadone is the most com-
monly used OMT medication in most countries, mo-
no-buprenorphine is the most commonly used OMT 
medication in France. France was the only country 
in which patients had a higher level of awareness of 
mono-buprenorphine than methadone (82% of pa-
tients had heard of mono-buprenorphine but only 
62% had heard of methadone). Levels of awareness 
of buprenorphine–naloxone were generally low in 
most countries (Table 1).

Levels of awareness of ‘other’ medication, 
which included slow-release oral morphine (SROM), 
were high in Austria. SROM is the most commonly 
prescribed OMT option in Austria and the country-
level data indicate that 75% of patients surveyed were 
aware of one formulation of SROM (Substitol® and 
47% were aware of another formulation (Compen-
san®).

3. Results

3.1. Patient requests for, and awareness of, 
speci!c opioid pharmacotherapies

Patients frequently reported requesting a spe-
ci!c OMT medication and often being granted this 
request by their physician. Sixty per cent of patients 
in the European sample (n=1880) reported explicitly 
asking their physician for a particular OMT medica-
tion (Figure 1). Of those patients who provided addi-
tional information in a follow-up question (n=1157), 
84% (n=972) reported receiving the medication they 
had asked for (Figure 1).

The majority of physicians agreed that their pa-
tients always (6%) or often (51%) expressly requested 
a speci!c OMT preparation (n=698), and physicians 
reported following through with speci!c requests on 
55% of occasions. Thus, both patient and physician 
data indicate that patients are playing a signi!cant 
role in medication selection.

Before starting OMT, patients generally consid-
ered themselves to be well informed of OMT medica-
tion options, with 73% of patients believing they were 
well (49%) or very well (24%) informed (n=1657). 
Only 20% and 7% considered themselves poorly 
informed or very poorly informed of OMT medica-
tions, respectively.

In contrast, data on actual knowledge of OMT 
medication options indicates that most patients were 

Figure 1: Proportion of patients who explicitly requested and the proportion who were granted requests for individual 
OMT medications
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that recruitment strategies required a minimum of 
30 patients per major OMT medication to allow for 
meaningful comparisons, which may have resulted 
in oversampling for some options. A minority of 
patients (8%) reported receiving other medications, 
including SROM, diamorphine, codeine or other non-
opioid medications.

3.2. Use of speci!c opioid pharmacotherapies

The majority of patients included in the analy-
sis (60%) were receiving methadone, whereas mono-
buprenorphine was the current OMT medication for 
21% of patients and buprenorphine–naloxone for 
15% of patients (Figure 2A). It is important to note 

Figure 2B. EQUATOR data and EMCDDA data showing proportion of patients receiving speci!c OMT medications. 

Figure 2A. Number of patients surveyed who received speci!c OMT medications 
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be noted that EMCDDA data were unavailable for 
France (a country with a large population of clients 
and predominant usage of mono-buprenorphine) and 
Austria (a country with high usage of SROM).

The proportion of patients receiving speci!c 
OMT options varied substantially between countries 

Compared with data available from the 
European Monitoring Centre for Drugs and Drug Ad-
diction (EMCDDA), there was greater relative use of 
methadone or buprenorphine (mono- or combination 
product) and less relative use of other options in the 
EQUATOR analysis (Figure 2B), although it should 

Figure 3: Proportion of patients* reporting they were currently receiving psychosocial counselling

Figure 4: Satisfaction with current OMT among patients in the European sample
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(Table 2). The majority of patients in Denmark, Ger-
many, Greece, Portugal and the UK were receiving 
methadone, whereas almost half of patients in Austria 
were receiving SROM and almost 70% of patients in 
France were receiving mono-buprenorphine. In Swe-
den, nearly half of patients were receiving metha-
done with the remainder evenly split between mono-
buprenorphine and buprenorphine–naloxone, and in 
Norway there was a roughly even distribution of pa-
tients receiving methadone, mono-buprenorphine and 
buprenorphine–naloxone. 

3.3. Pro!le of patients according to OMT 
medication received

Patient demographics and treatment variables 
according to OMT medication received are shown 
in Table 3. Across all the OMT medications, pa-
tients were predominantly male (mean 74.6%); there 
was no difference in sex ratio between the treatment 
types ( 2=4.00, df=4, n=2208, p=0.405). The mean 
age (±SD) of patients was 36.6±8.5 years, ranging 
between 33.3 and 42.9 years across OMT options. 
Age of patients varied between OMT medications 
(F=18.54, df=4,1977, p<0.001). The proportion of 
patients with at least a high school education var-
ied by OMT medications ( 2=28.03, df=2, n=1976, 
p<0.001). Marital status of patients did not vary by 
OMT medications ( 2=7.87, df=4, n=2202; p=0.097). 
Employment status varied by OMT medications 
( 2=31.09, df=4, n=2189, p<0.001); a higher propor-
tion of patients receiving mono-buprenorphine and 
buprenorphine–naloxone reported that they were in 
full-time or part-time employment or were self-em-
ployed compared with patients receiving methadone, 
SROM or ‘other’. 

The number of previous OMT episodes reported 
by patients before their current OMT episode var-
ied across the OMT options (ANOVA F=4.54, df=4, 
n=2060, p=0.001). Patients in the ‘other’ treatment 
group reported receiving the most previous OMT 
episodes of any treatment group, having received, on 
average, 2.7 previous OMT episodes; this may re#ect 
the fact that patients may be treated with less widely 
used OMT options if they have undertaken multiple, 
unsuccessful treatment episodes on the more conven-
tional OMT options.

The level of OMT supervision varied by OMT 
medication ( 2=81.67, df=4, n=2201, p<0.001). The 
level of supervision reported by patients receiving 
methadone was signi!cantly greater than expect-
ed (p<0.05). Also, patients in the buprenorphine–

naloxone and SROM groups received signi!cantly 
less supervision. Patients receiving SROM for their 
current OMT reported a high level of freedom in their 
dosing, with the highest proportion (42%) having 
take-away doses at weekends or during holidays. The 
majority of buprenorphine–naloxone patients (65%) 
reported that they had unlimited take-away doses. 

3.4. Levels of dosing supervision and 
medication misuse, diversion and time on 
current OMT

Table 4 summarises patient-reported past lev-
els of medication misuse and diversion, current lev-
els of dosing supervision and time on OMT. For the 
European sample as a whole (N=2298), 24% of pa-
tients reported ever having sold, swapped or given 
their OMT medication to someone else.

Rates of diversion differed signi!cantly between 
countries ( 2=69.81, df=9, p<0.01). For most coun-
tries, 23–30% of patients reported having diverted 
their medication, with slightly lower levels evident in 
Portugal and Greece (16%) and higher levels in Den-
mark (38%) and France (39%). 

Levels of OMT supervision varied between 
countries ( 2=603.99, df=18, p<0.01). At a country 
level, there was a signi!cant association between re-
ported levels of supervision in each country and lev-
els of past medication diversion: lower rates of diver-
sion were associated with higher levels of supervision 
( 2=602.18, df=18, p<0.01). Patients from Portugal 
had the equal lowest rate of diversion within those 
countries assessed but also one of the lowest levels of 
dose supervision, whereas Greece had the equal low-
est rate of diversion and the highest level of supervi-
sion. The situation in Greece may relate to the long 
waiting list for OMT: patients motivated to endure 
lengthy waits for treatment may also be motivated to 
comply with therapy to derive bene!t and avoid doing 
anything that would jeopardise continued treatment 
access. 

For the European sample as a whole, 21% of pa-
tients included in the analysis reported ever having 
misused (i.e., injected or snorted) their OMT. Levels 
of patient-reported misuse varied substantially be-
tween countries ( 2=326.25, df=9, p<0.01), with less 
than 10% of patients in Greece (5%) and Portugal 
(8%) having ever misused their medication compared 
to approximately half of patients in Austria (49%) 
and Denmark (51%).

The highest levels of misuse by injection were 
evident in Austria (38%; possibly re#ecting the high 
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respective of geography, and in view of the similar 
demographic pro!le of patients receiving OMT in 
each country (see article by Goulão & Stöver in this 
issue). Variations in treatment practice may thus re-
#ect a range of non-clinical in#uences (e.g., history, 
politics) and also the absence of universally adopted 
clinical guidelines or evidence-based training across 
Europe.

4.2. Are patients making informed choices 
about OMT medication?

Where available, treatment guidelines for OMT 
commonly emphasise the importance of clinical fac-
tors in choosing a treatment strategy, such as the needs 
of the individual patient and the bene!ts and risks as-
sociated with different treatment options (16,21).

The UK National Institute for Health and Clini-
cal Excellence (NICE) guidelines, for example, rec-
ommend that ‘the decision about which drug to use 
should be made on a case-by-case basis, taking into 
account a number of factors, including the person’s 
history of opioid dependence, their commitment to a 
particular long-term management strategy, and an 
estimate of the risks and bene!ts of each treatment 
made by the responsible clinician in consultation with 
the person’ (16). Similarly, the Portuguese National 
Plan Against Drugs And Addiction recommends that 
‘a number of diversi!ed treatment and care pro-
grammes are made available, covering a wide range 
of psychosocial and pharmacological approaches, 
based on ethical standards and scienti!c evidence’ 
(11). German regulations state that only registered, 
‘substitution’, drugs should be used and that different 
pro!les of ef!cacy and side effects should be consid-
ered when commencing therapy (3). 

Ensuring patients are educated about the range of 
treatment options available to them in order to make 
an informed choice is also mandated in the General 
Medical Council Good Practice in Prescribing Medi-
cines Guidelines (8). However, !ndings from EQUA-
TOR suggest that many patients remain unaware of 
the full range of OMT medication options available, 
despite typically having been in OMT several times. 
‘Methadone’ may, in fact, have become a generic 
term for medications used to treat opioid dependence 
due to its long history and universal awareness among 
patients, and patients may not be as aware of alterna-
tive OMT options. Supporting this supposition, most 
patients (an average of 89% for the countries across 
Europe) reported being aware of methadone, which 
has been available for several decades in most coun-

usage of SROM in Austria, and the attractiveness of 
SROM to those looking to abuse their medication by 
injection), Denmark (39%), Norway (27%) and Swe-
den (26%), whilst the lowest levels were reported in 
Greece (2%) and Portugal (6%) ( 2=276.23, df=9, 
p<0.01).

The mean length of time patients had been on 
their current OMT was 3.7 years, ranging from 2.2 
years in Greece to 5.9 years in Denmark. 

3.5. Psychosocial support

The proportion of patients receiving psychosocial 
support was found to deviate between the treatment 
options ( 2=54.40, df=4, n=275, p<0.001). Sixty-sev-
en percent of patients receiving methadone reported 
receiving psychosocial support, while only 33% and 
46% of patients receiving SROM or ‘other’ treatment, 
respectively, reported receiving psychosocial support.

Patient-reported rates of participation in 
psychosocial counselling differed signi!cantly across 
Europe (Figure 3; 2=34.54, df=4, p<0.01), with the 
lowest levels evident in Austria (36%), Denmark 
(37%), Sweden (41%) and France (43%), and the 
highest level seen in Greece (100%); it should be 
noted that these percentages are of those patients who 
answered the question. For the sample as a whole, 
61% were participating in psychosocial counselling. 

3.6. Patient satisfaction with OMT medications

The majority of patients reported being satis!ed 
with their current OMT medication (Figure 4), with 
83% very or fairly satis!ed among the 2279 who an-
swered the question.

4. Discussion

4.1. Variation in opioid treatment delivery 
practices across Europe

EQUATOR has revealed signi!cant disparities 
in OMT practices between different countries across 
Europe. These include: differences in the opioid 
medications used; how frequently these medications 
are administered under controlled, supervised condi-
tions; and whether the medications are delivered in 
the context of adjunctive psychosocial support.

The level of variation in OMT practices is no-
table, given that the underlying condition of opioid 
dependence being treated is assumed to be similar ir-
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be bene!cial or, where these do not exist, European  
or other international (e.g., World Health Organiza-
tion) guidelines on OMT should be followed. 

4.4. Misuse and diversion occurs by a minority 
in all countries despite supervision

Another important area of variation in OMT de-
livery practices concerns the use of supervised dosing. 
If patients do not take their medication, or do not take 
it correctly, they are unlikely to derive full therapeu-
tic bene!t. Indeed, in other chronic disorders, such as 
schizophrenia, non-compliance with medication has 
been associated with the ‘revolving door’ phenom-
enon whereby patients enter and exit several rounds 
of treatment (17).

Supervised dosing is recommended in some 
OMT guidelines as a means to improve safety (par-
ticularly with methadone) and to limit misuse and 
diversion. However, supervised dosing can also have 
a negative impact on the acceptability and accessibil-
ity of treatment for patients (21), and may potentially 
interfere with employment opportunities and reinte-
gration. 

The !ndings of the current analysis reveal signi!-
cant variation between countries (15–78%) in the pro-
portion of patients receiving daily supervised dosing 
(and in the extent of unsupervised dosing in general), 
which may have important consequences for patient 
outcomes. Time on OMT might explain in part these 
variations, but the correlation between time on OMT 
and level of supervision was not universal. Since data 
were not collected on comorbid drug or alcohol de-
pendence and other complexities, it was not possible 
to determine whether patients with more complex is-
sues or chaotic habits were supervised more closely. 
Our !ndings also demonstrate that misuse and diver-
sion of OMT occur in all countries, albeit at different 
levels, with 16–39% of patients ever having diverted 
and 5–51% of patients ever having misused their 
OMT medication. As reported elsewhere in this se-
ries, patients reported that they diverted medications 
primarily to help others to treat themselves, to satisfy 
their cravings or to achieve a high. For a minority of 
patients, diversion was used as a source of income. 

The highest proportions of patients reporting 
previous injection misuse were observed in the Aus-
trian and Danish samples. Injection misuse carries 
particular concerns regarding the potential for injec-
tion-related harms (e.g., blood–borne virus transmis-
sion). The high rate of injection misuse in Austria 
may be associated with the widespread use of SROM, 

tries, but less than half (an average of 41% for the 
countries across Europe) were aware of more recently 
introduced options for OMT such as buprenorphine–
naloxone. Patient awareness of OMT is of course 
likely to be affected by availability of OMT options 
in their country.

Despite this lack of patient awareness, patients 
play a signi!cant role in medication selection. Pa-
tient-reported data in the current analysis suggest that 
the selection of medications used in OMT is heav-
ily in#uenced by patients explicitly requesting a spe-
ci!c medication, and, in the vast majority (84%) of 
cases, being granted their request. This phenomenon 
was acknowledged by physicians themselves, albeit 
to a lesser degree, who reported following patient re-
quests for speci!c OMT medications 55% of the time. 
These !ndings are of concern since patients appear to 
be in#uencing the choice of medication whilst hav-
ing limited knowledge of the available OMT options. 
Increased dialogue between physicians and patients 
at the outset of OMT is required to improve patient 
awareness of treatment options. 

4.3. Variation in OMT prescribing practice in 
the treatment of heroin addiction

EQUATOR has also con!rmed that physicians’ 
patterns of prescribing differ markedly between 
countries, despite the notably similar demographic 
pro!le of patients. For example, most countries in 
Europe predominantly use methadone for OMT, 
whereas physicians in France appear to prefer mono-
buprenorphine and those in Austria prefer SROM. 
The pattern of medication use observed in this analy-
sis was broadly comparable to that reported by the 
EMCDDA. Not all OMT options are approved for use 
in all countries included in EQUATOR, which may 
explain some of the variation between countries in 
their use of OMT options. Notwithstanding this fact, 
it appears that OMT selection is being driven by local 
and national guidelines (which differ), habit, history 
and familiarity with speci!c options. In the case of 
patients who are returning to treatment following pre-
vious failed treatment episodes, the current data do 
not shed light on whether alternative pharmacological 
and psychosocial strategies with potentially increased 
chance of success are actually being offered. 

Overall, these !ndings point to a need for phy-
sicians to be empowered to discuss the full range of 
therapeutic options with their patients in order to en-
sure that the most appropriate clinical decisions are 
reached. In this regard, clear national guidelines may 
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bene!t from doing so, or alternatively whether they 
previously received counselling which was later 
stopped. The high proportion of patients not receiv-
ing psychosocial interventions nonetheless raises the 
possibility that important opportunities to optimise 
the bene!ts of treatment and maximise recovery are 
being missed.

4.6. Patient dissatisfaction with OMT does not 
account for cycling phenomenon

Opioid dependence can be a chronic relapsing 
condition (13). Thus, many patients cycle between 
treatment and relapse. A key aim in the treatment of 
opioid dependence is therefore to maximise treatment 
retention, until a patient is ready to attempt abstinence, 
thus potentially maximising long-term remission or 
recovery. Paradoxically, patient satisfaction with their 
OMT medications was found to be high in this analy-
sis, suggesting that dissatisfaction with treatment is 
unlikely to be the driver for patients cycling between 
treatment and relapse. Based on the variable rates of 
prior OMT per country, a more likely explanation is 
that entry into, or retention within, treatment is in#u-
enced by the different ways in which medications are 
used and the different treatment structures that apply 
in each country. 

5. Conclusions

Individuals who are trying to overcome or recov-
er from opioid dependence have a dif!cult journey, 
often characterised by periods of relapse into illicit 
drug use, risking signi!cant harms to themselves and 
to society. A key task for those involved in opioid-
dependence treatment, therefore, is to optimise opioid 
treatment to reduce relapse and promote recovery.

Evidence suggests that the quality of patient 
care can be improved in a number of ways, such as: 
by ensuring patients and physicians discuss the range 
of OMT options; by getting the appropriate balance 
between control and patient freedom; by reducing the 
likelihood of misuse and diversion; and by providing 
appropriate psychosocial interventions in conjunc-
tion with pharmacotherapy to maximise recovery 
outcomes. 

This analysis illustrates great variation between 
European countries in OMT and implies that coun-
tries participating in the EQUATOR analysis may 
not have optimised certain aspects of treatment for 
opioid dependence. A key step in improving patient 
outcomes in opioid-dependence treatment is to iden-

the most frequently used OMT in this country. Mor-
phine has a low oral bioavailability (~30%), which 
may make it more attractive to individuals seeking to 
abuse their medication by injection. It is noteworthy 
that SROM preparations are relegated to second-line 
treatment in Austria, behind methadone and buprenor-
phine, but still comprise the majority of prescriptions. 
Indeed, in many cases patients may be requesting 
SROM because of the potential for misuse. Although 
it is important that patients are consulted on their pro-
spective treatment options for opioid dependence, the 
!nal choice of treatment should be made by the phy-
sician with consideration for the potential of individ-
ual patients to misuse their medication. Among alter-
natives to methadone, buprenorphine has a stronger 
evidence base than SROM (12,15) and is also avail-
able in a formulation that minimises the potential for 
injection through the addition of naloxone (18).

Whilst supervision undoubtedly can make it 
more dif!cult to divert medication, all of the sampled 
countries showed at least some degree of unsuper-
vised dosing. This analysis failed to show clear evi-
dence that countries investing in supervision derive a 
substantial bene!t with respect to the proportion of 
patients who engage in diversion of their OMT. In 
terms of clinical outcomes, a previous randomised 
controlled trial failed to !nd signi!cant differences 
between supervised and unsupervised buprenor-
phine–naloxone dosing regimens with regard to treat-
ment retention or use of illicit opioids (2).

4.5. Many patients are not accessing 
psychosocial support

Providing patients with the necessary range and 
intensity of support also means ensuring that options 
for psychosocial support and recovery are available. 
Accumulated evidence suggests that greater bene!ts 
are derived from OMT when opioid pharmacotherapy 
is offered in conjunction with psychosocial support 
(21). In the present analysis, we found that a signi!-
cant proportion of patients (37% of those surveyed) 
were not currently receiving any psychosocial coun-
selling or support of any kind. Although psychosocial 
support may be bene!cial, most treatment experts 
believe it should be provided on a voluntary basis. 
Even in Germany, where psychosocial counselling 
was a mandatory requirement at the time of the sur-
vey, a signi!cant proportion of patients was not re-
ceiving this support. Based on the current !ndings, 
there is insuf!cient information to determine whether 
those not receiving psychosocial interventions would 
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Summary

The European Quality Audit of Opioid Treatment (EQUATOR) analysis suggests that current systems of opioid-depend-
ence treatment in Europe may be failing to achieve optimal outcomes in a substantial subset of patients. In general, opi-
oid-dependent patients report high rates of cycling in and out of opioid maintenance treatment (OMT), past misuse or 
diversion of their medication, and continued on-top heroin use despite being prescribed OMT. Building on evidence from 
this analysis of variable treatment delivery across Europe, these !ndings suggest that greater treatment bene!ts could be 
achieved by optimising treatment structures as well as available interventions.  

Key Words: diversion, illicit drug use, misuse, treatment cycling

1. Introduction

Opioid maintenance treatment (OMT) has many 
potential bene!ts for patients with opioid dependence 
and for society, including the attainment of a reduc-
tion in patients’ use of heroin and other illicit opioids, 
a reduction in crime, a reduced mortality risk and 
improvements in health and well-being (7,8,10–13). 
However, the magnitude of gains achieved through 
OMT can be greatly in#uenced by how treatment is 
delivered. We have previously demonstrated that sig-
ni!cant disparity exists across Europe on several key 
treatment-delivery variables (see article by Dale-Per-
era, Goulão & Stöver in this issue). This is consistent 
with previous literature regarding the unique history 
of the treatment structures that exist within differ-

ent countries (5). Importantly, the European Qual-
ity Audit of Opioid Treatment (EQUATOR) analysis 
also highlights concerns regarding the quality of care 
some patients may be receiving. Many patients ap-
pear to be only partially informed about the treatment 
options available to them, despite having experienced 
several previous episodes of therapy, and are often not 
accessing psychosocial support in conjunction with 
their opioid pharmacotherapy. A signi!cant minority 
of patients also report having either diverted or mis-
used their opioid medication at some stage, which 
may have diminished the bene!ts they have gained 
from therapy. In view of the disparity in treatment 
delivery practices in the European countries included 
in the EQUATOR analysis, it is important to assess 
whether the resulting outcomes also vary between 
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countries, and whether these outcomes meet the ex-
pectations of patients, clinicians, policymakers and 
other stakeholders. 

The goals of treatment with OMT may be dif-
ferent for different stakeholders (e.g., patients and 
their families, healthcare professionals, government 
policymakers) and may also change over time (14). 
At a policy level, there is a growing trend in some 
countries to consider more ambitious goals of treat-
ment that build on harm reduction and aim towards 
long-term recovery at the level of individual patients 
(e.g., improvements in health, well-being and social 
functioning). In some countries (e.g., Switzerland, 
Austria and parts of Germany), OMT and psycho-
therapeutic approaches have been combined within 
drug rehabilitation programmes (1), amid recogni-
tion that psychosocial treatments play a critical role 
in the overall package of treatment (2). However, 
more structured interventions do not appear to pro-
vide any additional bene!t to that afforded by stand-
ard psychosocial support (2). While policy priorities 
and treatment goals may vary somewhat between 
countries, there are several broad principles regard-
ing outcomes from OMT that remain fairly constant 
and important in all countries. For example, in order 
to realise the full bene!ts of treatment, treatment sys-
tems should seek to achieve the following: 1) easy 
access to treatment without barriers to entering or 
affording care; 2) minimisation of the frequency of 
relapse to untreated opioid dependence; 3) signi!-
cant reductions in illicit (opioid) drug use upon which 
many other goals of therapy depend (e.g., reductions 
in blood–borne virus exposure and crime, improve-
ments in health and well-being); and 4) a situation 
whereby prescribed OMT medications are taken only 
by the intended recipient via the appropriate route. 
Conversely, poor public-health outcomes are associ-
ated with treatment systems in which patients have 
dif!culty accessing or regularly drop out of treatment, 
relapse to illicit heroin use, misuse or divert their 
OMT medication, or continue to use illicit drugs. 

The EQUATOR analysis provides an opportuni-
ty to assess several markers of treatment success and 
failure, including how many previous OMT episodes 
patients and users have had, the consequences of 
stopping OMT on these previous occasions, whether 
patients have a history of diverting or misusing their 
medications, and whether treatment has been effec-
tive in reducing patients’ use of heroin and other illic-
it drugs. Whilst these markers each have limitations 
as indicators of treatment success, they may nonethe-
less provide useful information to help assess the pat-

tern of treatment outcomes at the pan-European level, 
between countries and between speci!c therapeutic 
options.

2. Methods

Detailed methodology of the EQUATOR analy-
sis has been described previously (6). Brie#y, ques-
tionnaires were compiled comprising a core set of 
questions speci!c for three target groups: opioid us-
ers not currently in OMT (50 questions per survey), 
opioid-dependent patients currently in OMT (50 
questions per survey), and physicians involved in the 
treatment of opioid-dependent patients (60 questions 
per survey).

Outcomes of opioid-dependence treatment 
across ten countries in Europe were assessed by col-
lating responses to questions on treatment-related 
topics such as previous OMT episodes, misuse and 
diversion of OMT, and illicit drug use during treat-
ment. 

To assess previous OMT episodes, patients were 
asked the following two questions: ‘before your cur-
rent treatment, how many times have you been in a 
substitution treatment program in the past and on 
what treatment?’; ‘when did you begin your current 
substitution treatment?’ and ‘after changing or stop-
ping substitution treatment in the past, what conse-
quences did that have on your life and health?’.

Misuse and diversion were assessed based on 
responses to the following two questions: ‘have you 
ever injected or snorted your substitution drug?’; and 
‘have you ever sold or given your substitution medi-
cation to someone else?’, respectively.

To assess illicit drug use, patients were asked the 
following three questions: ‘which drugs or substances 
are you still currently taking in addition to your pre-
scribed substitution medication?’; ‘which substances 
have you been taking on a regular basis before you 
started therapy and how have you been taking each?’; 
and ‘if you take illegal drugs in addition to or instead 
of your substitution drug, why do you do this?’.

Data were collected in each country in accord-
ance with the European Pharmaceutical Market Re-
search Association (EphMRA) code of conduct and 
the Declaration of Helsinki. Data are presented as fre-
quencies or means for the purposes of comparisons 
between countries and between OMT medications.

For each of the variables, differences were as-
sessed according to which OMT medication patients 
are currently prescribed. 

Differences in previous OMT episodes, previ-



- 41 -

G. Fischer et al.: Outcomes of opioid-dependence treatment across Europe: identifying opportunities for improvement

ous OMT duration and consequences of changing or 
stopping OMT between patients and out-of-treatment 
users and between countries were assessed by analy-
sis of variance (ANOVA) and regression analysis. 
Pearson Chi-squared ( 2) analysis was used to assess 
differences between patients and users with regard to 
consequences of changing or stopping OMT, and to 
assess differences between countries with regard to 
OMT diversion, OMT misuse and on-top heroin use. 
For tests that were statistically signi!cant, post-hoc 
tests were performed to identify any signi!cant coun-
try interactions. Signi!cance was ascribed for p≤0.05.

3. Results

3.1. Number of previous OMT episodes

The average number of previous OMT pro-
grammes undertaken by opioid-dependent patients 
varied from 0.2 in the Greek sample to 3.7 in the Dan-
ish sample (Figure 1). The mean number of previous 
treatment episodes for the countries across Europe 
was 1.8. In other words, the average European patient 
had been in treatment nearly three times, including 
their current treatment episode. The average number 
of previous OMT programmes undertaken by users 
for the countries across Europe was 1.8, ranging from 
0.3 in France to 3.8 in Denmark. 

3.2. Consequences of stopping previous OMT 
episodes

In response to the question ‘after changing or 
stopping substitution treatment in the past, what con-
sequences did that have on your life and health?’, the 
most frequent response from patients was that they 
relapsed or took illegal drugs again (27% of respond-
ers; Table 1). Other effects were reported to be stress 
with family and friends (17%), increased use of ille-
gal drugs (15%), having no or little money (15%) and 
committing crimes (13%).

3.3. Compliance outcomes: diversion and 
misuse of OMT medications

Across the European sample, 24% of patients 
reported ever having diverted (i.e., sold, swapped, or 
given away) their OMT. Within Europe, the percent-
ages of patients reporting diversion varied from 16% 
in Portugal to 39% in France (country-level data are 
reported in article by Dale-Perera, Goulão & Stöver 
in this issue). Among the responses given (n=550) to 
the question ‘if you have ever sold, swapped or given 
your opiate substitution medication to someone else, 
please indicate your reason or reasons for doing this’, 
the most frequently cited reason for diversion from 
the three options provided was to help others to treat 
themselves (52% of responses). Incidental earnings/

Figure 1: Previous treatment episodes reported by patients and users across countries
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in the reported rates of on-top heroin use depending 
on which OMT medication patients were receiving 
( 2=90.89, df=4, n=1823, p<0.001); the highest rate 
of on-top heroin use was among methadone-treated 
patients, of whom 42% reported they were sometimes 
or regularly using heroin, and the lowest rate was 
among patients treated with buprenorphine–naloxone 
(20%) (Figure 4).

Of the 1620 participants who answered the 
question ‘if you take illegal drugs in addition to or in-
stead of your substitution drug, why do you do this?’, 
the most frequent reason selected by patients was the 
desire to get high occasionally (50%). Of the other 
options provided to respondents, ‘drug treatment not 
controlling cravings very well’ was the second most 
frequent choice (17% of respondents), and ‘missed 
appointments’ was cited by 15% of respondents.

Further detail on patterns of drug use (including 
drugs other than heroin) by patients and users is pre-
sented in the article by Stöver in this issue.

4. Discussion

OMT is proven to have many bene!ts for indi-
viduals and the wider community, including reducing 
mortality, illicit drug use, comorbidities and crime, 
while improving physical well-being, quality of life 
and psychosocial functioning (7,8,10–13). However, 
successfully realising the bene!ts of OMT is depend-
ent on how treatment is delivered and the quality of 
care patients receive. We have previously shown in 
this series that key aspects of treatment delivery, in-
cluding which OMT options are used, how they are 
supervised, and whether pharmacotherapy is com-
bined with psychosocial support [see other EQUA-
TOR articles in this issue], differ between European 
countries in ways that may be more indicative of 
policy and historical factors than of differing clini-
cal needs of patients. Building on these !ndings, the 
results presented in this article indicate that current 
treatment systems may be failing to achieve several 
key desired outcomes for many patients.

4.1. Treatment cycling

An important goal of OMT is to provide patients 
with a prolonged period of stability during which the 
multiple challenges and comorbidities arising from 
their drug use can be addressed. Whilst there is no 
single optimum treatment duration for all patients, 
evidence indicates that a sustained period of treat-
ment is often necessary and that efforts to expedite 

source of money made up 40% of responses. Helping 
others to satisfy their cravings/get high constituted 
39% of responses. 

Of the European sample, 21% of patients re-
ported that they had ever misused their medication 
while 15% of patients reported that they had misused 
their medication by injecting it. Patients in Austria re-
ported the highest level of misuse by injection (38% 
of patients), whereas only 2% of patients surveyed 
in Greece reported misuse by injection (country-
level data are reported in the article by Dale-Perera, 
Goulão & Stöver in this issue). Speci!cally, 54% of 
patients in Austria currently receiving SROM report-
ed past OMT medication misuse by injection. Among 
the responses given (n=312) to the question ‘if you 
injected or snorted your substitution drug at any time 
in the past, please indicate your reason or reasons 
for doing this?’, the most frequent in the European 
sample of those who gave a reason was ‘I want to 
get high occasionally’ (64%); this was signi!cantly 
more frequent than all other responses (p<0.01). The 
second most frequent response was ‘My drug treat-
ment doesn’t control my cravings’ (25%); this was 
signi!cantly (p<0.05) more frequent than all the other 
less frequent responses.

3.4. Use of illicit opioids and other drugs by 
patients

In response to the question ‘how often do you 
take illegal drugs in addition to or instead of your 
opiate substitution medication?’, 60% of patients re-
ported that they continued to use illicit drugs. It was 
encouraging that 31% of patients reported that they 
used illicit drugs only 1–2 times per month or less 
frequently, but 28% of patients reported that they took 
illegal drugs in addition to or instead of their OMT at 
least once per week (Figure 2). Fewer patients report-
ed heroin use while in treatment (27% of patients) 
compared with before they started treatment (92% of 
patients) (p<0.01). 

Rates of reported on-top heroin use varied sub-
stantially across the European countries in the analy-
sis: 56% of patients in the Danish sample reported 
that they ‘sometimes’ (46%) or ‘regularly’ (10%) 
used heroin on top of their OMT compared with 13% 
of patients in Portugal who reported that they ‘some-
times’ (11%) or ‘regularly’ (3%) used heroin on top 
of their OMT. The proportion reporting they ‘regu-
larly’ use heroin on top was highest in the UK (20%), 
compared with between 2% and 10% elsewhere in 
Europe (Figure 3). There were signi!cant differences 
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ceived OMT on 1.8 (range: 0.2–3.7) previous occa-
sions, and were thus often engaged in their third epi-
sode of OMT at the time of the survey. Based on these 
data, in view of the chronic relapsing nature of opioid 

tapering from OMT to achieve a complete drug-free 
state (free of both medication and illicit opioids) are 
often associated with high rates of relapse (17).

Patients were found, on average, to have re-

Figure 2: Frequency of on-top illicit drug use (‘regularly’ or ‘sometimes’) reported by patients 

Figure 3: On-top heroin use reported by patients from each country sample
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nant delivery of treatment in primary-care settings 
rather than in specialist addiction clinics. The use of 
primary-care settings to deliver OMT may encour-
age those opioid users to enter treatment more easily 
(e.g., owing to accessibility, lower stigma) and to stay 
in contact with treatment at higher rates due to the 
normalised treatment setting, in contrast to countries 
such as the UK and Denmark which utilise special-
ist clinics. It should be noted, however, that psychi-
atric comorbidity, which occurs frequently in opio-
id-dependent patients (9), may require the support of 
psychiatrists and specialised clinics for diagnosis and 
treatment.

The low number of prior treatment episodes in 
Greece, despite the specialist clinic treatment model, 
is likely due to long waiting lists (often up to 7 years 
or more), causing patients to stay in treatment at high 
rates once they are !nally able to access it. However, 
other explanations for these !ndings cannot be ex-
cluded.

Irrespective of the reasons why patients cycle in 
and out of OMT, these results support the link be-
tween treatment cessation and the likelihood of nega-
tive consequences in a substantial proportion of indi-
viduals. The primary consequences of stopping OMT, 
as reported by patients and users, included relapse to 
use of illegal drugs, increased use of illegal drugs and 
increased involvement in criminal activity. There is, 

dependence, and in light of the fact that medication 
adherence and relapse rates are generally poor for 
chronic conditions (type 2 diabetes mellitus, hyper-
tension, and asthma) (15), it is unrealistic to expect a 
single OMT episode to be effective in enabling com-
plete recovery for the majority of patients, and there-
fore further intervention is likely to be necessary. 
However, it is also clear from our !ndings that great 
variations exist across countries in the frequency of 
cycling through periods of OMT and untreated opioid 
dependence. Patients surveyed in the UK and Den-
mark, for example, had previously been in treatment 
3.6 and 3.7 times on average, respectively, suggest-
ing that many patients in these countries cycle in and 
out of treatment more than four or !ve times. In con-
trast, patients in Greece and France had just 0.2 and 
0.6 previous OMT episodes on average, respectively, 
suggesting many were engaged in their !rst episode 
of treatment. The current methodology does not allow 
us to ascertain de!nitively the reasons for this varia-
tion, and our results must be interpreted in light of the 
limited sample sizes within each country. However, it 
is possible that the structure of treatment may be con-
tributing to how frequently patients cycle in and out 
of treatment. Notably, France, with the second lowest 
average number of previous treatment episodes, has 
adopted a different model of treatment access com-
pared with many countries, which includes predomi-

Figure 4: Heroin use reported by patients in the pan-European sample before and while receiving different OMT options
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cation options are more likely to be administered in 
an observed setting whereas buprenorphine–naloxone 
was far more likely to be administered unsupervised 
(see article by Dale-Perera, Goulão & Stöver in this 
issue).

The consequences of misuse and diversion may 
differ according to the OMT in question. For example, 
as a partial µ opioid receptor agonist, buprenorphine 
is associated with a ceiling effect such that, beyond 
this dose, larger doses of buprenorphine are not as-
sociated with any greater effect (22). As a result, there 
is a greater margin of safety from overdose-related 
death by respiratory depression when increased doses 
of buprenorphine are used, compared with increased 
doses of full opioid agonists such as methadone. In 
the case of buprenorphine–naloxone, if injected by 
a dependent opioid user, the naloxone component 
is likely to deter subsequent misuse as it inhibits the 
effects of opioids and may precipitate withdrawal 
(18). Attempts have been made to limit misuse or 
diversion of methadone by the widespread use of 
less concentrated, highly viscous and/or less inject-
able liquid forms. Conversely, for buprenorphine, the 
more easily abused mono-buprenorphine formulation 
remains widely used even though the buprenorphine–
naloxone formulation predominates in many coun-
tries (e.g., Italy, Greece, Spain, Netherlands, the US, 
Canada, Australia, Finland). 

Diversion also indicates the bottlenecks of OMT 
provision in several European countries, and may be 
regarded as a mutual support system in which users 
help each other in facilitating self-treatment and man-
aging craving (4) under situations where access to 
OMT might be restricted or too high-threshold.

4.3. On-top heroin use

One of the primary goals of OMT is to achieve 
reductions in heroin use. According to the data pre-
sented here, OMT is associated with a signi!cant 
reduction in the proportion of patients self-reporting 
heroin use. This reduction was evident for each of 
the three main medication options, with signi!cantly 
different (p<0.001) proportions of patients reporting 
on-top heroin use across the medications; patients re-
ceiving buprenorphine–naloxone reported the lowest 
rate, patients receiving methadone reported the high-
est rate. This may re#ect the different pharmacologi-
cal properties of methadone and buprenorphine and 
speci!cally the blockading effects of the latter (21). 
Alternatively, due to the non-randomised nature of 
this comparison, these !ndings could also be in#u-

therefore, a clear need to assess both the opportunities 
that exist for reducing the number of treatment–re-
lapse cycles each patient experiences and the barri-
ers that may make it dif!cult to access or remain in 
treatment (see article by Benyamina & Stöver in this 
issue). 

4.2. Non-compliance: misuse and diversion

If OMT medications are not taken by the in-
tended recipient, by the intended route of administra-
tion, or at the correct dose, the likelihood of positive 
outcomes may be reduced and there may also be an 
increase in the potential for harm. These harms in-
clude opioid toxicity, overdose and transmission of 
infectious diseases due to injecting, and may affect 
either the patients themselves or third parties (e.g., 
out-of-treatment users, children). As reported in the 
article by Dale-Perera, Goulão & Stöver in this issue, 
a signi!cant minority of patients in EQUATOR have 
reported either misusing or diverting their medication 
at some point. The most common reasons for misuse 
resembled the reasons separately stated for continu-
ing use of illicit heroin or other drugs; namely: to 
get high occasionally. This raises the question as to 
whether patients are receiving adequate therapeutic 
doses of their medications to control cravings, or in-
deed adequate additional support (e.g., psychosocial 
counselling).

The results presented in this article also extend 
our knowledge by examining how reported misuse 
and diversion (viewed as clinical compliance out-
comes) vary according to groups of patients receiving 
different OMT medications. It is important to note that 
we have assessed the proportion of patients who have 
ever diverted/misused their medication, but not the 
frequency with which they have done so. Past misuse 
by injection was more frequently reported by patients 
currently receiving SROM (54%). The pharmacology 
of SROM may make it more attractive to those who 
wish to misuse their OMT medication by injecting it: 
!rstly, morphine is the major product of heroin me-
tabolism (20), and secondly, the oral bioavailability 
of morphine is approximately 30% meaning that if 
the slow-release feature is disabled by crushing the 
tablets, intravenously injected doses could deliver 
several times the oral dose equivalent (16). The levels 
of supervision applied to each medication should also 
be taken into account when considering the differenc-
es between reported diversion across countries as ob-
served dosing is primarily deployed to limit diversion 
(and ensure compliance). For example, some medi-
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enced by pre-selection bias; for example, physicians 
may prescribe buprenorphine to patients who they 
consider to be more stable or more motivated to cease 
illicit heroin use.

Despite the reduction in the proportion of OMT 
patients self-reporting heroin use, our results show 
that a high proportion of patients in EQUATOR con-
tinued to use illicit drugs, and a substantial proportion 
reported doing so frequently. Data from the Treatment 
systems Research on European Addiction Treatment 
(TREAT) project indicate even higher levels of on-
top heroin use across Europe: approximately 30% of 
patients reported that they consumed heroin on more 
than 25 days in the past month and another 30% on 
5–24 days (19). Therefore, for many patients, current 
treatment systems are failing to achieve one of the 
primary desired outcomes of OMT. We also observed 
signi!cant between-country variations in the pro-
portions of patients using heroin in addition to their 
OMT, with the highest rates evident in Denmark, the 
UK and Germany, and the lowest rates evident in 
Portugal and France. These between-country com-
parisons are subject to limitations, including variable 
sample sizes across countries, but are nonetheless in-
formative in identifying countries for which continu-
ing on-top heroin use is a particular problem. Patients 
who fail to derive adequate bene!t from OMT based 
on their continued use of heroin may be more liable 
to drop out of treatment. Consistent with this hypoth-
esis, the UK and Denmark had both the highest levels 
of on-top heroin use and the highest number of prior 
OMT episodes. When patients were asked why they 
use, the most common responses were to get high 
or that their OMT did not control cravings. Both of 
these answers may be consistent with a failure to ad-
equately suppress cravings, which in turn may be due 
to subtherapeutic dosing. Indeed, previous surveys 
have shown that it is common in the major countries 
of Europe for lower-than-recommended doses of both 
methadone and buprenorphine to be used (3). It is im-
portant to note that many patients were not accessing 
psychosocial support, as reported elsewhere (see ar-
ticle by Dale-Perera, Goulão & Stöver in this issue), 
and evidence suggests better outcomes are achieved 
when pharmacotherapy is combined with other sup-
port (23). It should be noted that our analyses are not 
strati!ed by duration of treatment; heroin use on top 
of OMT might be expected in unstable patients newer 
to treatment but it is not possible to determine wheth-
er this assumption is supported by our analysis.

5. Conclusions

In summary, our !ndings suggest that current 
systems of treatment for opioid dependence may be 
failing to achieve basic optimal outcomes in a sub-
stantial proportion of patients. This is evident by pa-
tients who report high rates of cycling in and out of 
OMT, past misuse or diversion of their medication, 
and continuing on-top heroin use despite being in 
OMT. Wanting to get high and failure of the OMT 
medication to adequately suppress cravings were 
identi!ed by patients as reasons underlying both 
continued illicit drug use and misuse of their OMT 
medication. Collectively, building on the results 
presented in the other articles in this series, these 
!ndings raise concerns about whether current in-
terventions are being optimised to deliver on harm-
reduction goals, and to achieve recovery. Many pa-
tients in EQUATOR had not been exposed to the full 
range of treatment options available to them, despite 
repeated past treatment episodes, indicating repeat-
ed attempts with failed interventions. Continuing to 
offer patients the same treatment options each time 
they cycle in and out of OMT, or failure to achieve 
a dose that adequately suppresses cravings, consti-
tutes a signi!cant missed opportunity to optimise 
individual treatment and to capitalise on the signi!-
cant bene!ts of OMT to the individual and society. 
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Summary

Many opioid users across Europe remain outside treatment, and not all of those in treatment derive optimal bene!t. The 
European Quality Audit of Opioid Treatment (EQUATOR) analysis shows that opioid-dependent people report high levels 
of polydrug use, high rates of unemployment and past imprisonment, and signi!cant physical and mental health comor-
bidities regardless of whether they are currently in or out of treatment. Improved strategies are required to deliver the 
bene!ts of treatment while managing the risks of non-compliance (e.g., misuse/diversion/drug use). Treatment systems 
should be judged by their ability to effectively reduce harm and promote individual recovery and social reintegration.

Key Words: comorbidities, diversion, employment, illicit drug use, prison

1. Introduction

Opioid dependence is a complex, chronic condi-
tion that causes substantial harm to individuals and to 
wider society. Opioid users are at risk of overdose, in-
creased mortality and comorbidities (e.g., infectious 
diseases (30)). The high economic burden associated 
with opioid dependence predominantly comprises 
crime-related, healthcare and social-welfare costs 
(30). In assessing the overall success of treatment for 
opioid dependence, it is therefore important to con-
sider both clinical and the wider societal and public-
health outcomes. Moreover, these outcomes should 
be considered for the opioid-dependent population 
as a whole, taking into account the outcomes of both 
patients in treatment and opioid users who remain 

outside of treatment, the latter being particularly bur-
densome on the system.

Recently, there has been signi!cant evolution 
in drug-related policy goals across many countries. 
Harm reduction, which has been the standard for over 
20 years, has remained an important goal, support-
ed by evidence that harm-reduction strategies, such 
as needle exchanges and drug consumption rooms 
coupled with opioid-maintenance treatment (OMT), 
cost-effectively reduce the spread of blood–borne vi-
ral (BBV) infections and drug-related deaths (18,29).

However, there is a growing trend in many coun-
tries to build on the success of harm-reduction strat-
egies by adding more ambitious ‘recovery-oriented’ 
goals focused on reintegration into society and im-
provement in patients’ quality of life. Countries that 
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emphasise recovery in their drug treatment strategies 
include England, Scotland, Ireland, Australia, Ger-
many and the US (2,5,13,17). Recovery-orientated 
approaches recognise the need to ensure individuals 
have access to a broad range of support, delivered 
with an individual focus, with the goal of improving 
the individual’s quality of life and capacity to reinte-
grate fully into society (e.g., through enhanced rela-
tionships and employment). The increasing emphasis 
on recovery stems from the recognition that reducing 
drug-related harms is only the !rst step in successful 
treatment of opioid dependence. Indeed, at a patient 
level, desired outcomes from treatment are typical-
ly not limited to a reduction in drug use and related 
risks, but also encompass improvements in health, 
well-being and social functioning, and rebuilding re-
lationships, stopping criminal activities and !nding 
employment. These targets represent important steps 
in an individual’s recovery journey towards a more 
‘normal’ life.

Given the high cost of untreated opioid depend-
ence, it is vital to consider the wider consequences 
of the current, variable approaches to opioid-depend-
ence treatment across Europe. This is particularly im-
portant given the current economic climate in Europe, 
which necessitates a continuous assessment of the 
cost-effectiveness of treatments in all areas.

The European Quality Audit of Opioid Treat-
ment (EQUATOR) analysis is designed to character-
ise the current state of treatment provision in Europe 
from the perspective of opioid users not currently in 
OMT, opioid-dependent patients currently in OMT, 
and the physicians who treat opioid-dependent pa-
tients. The current article examines a broad range of 
outcome variables that re#ect whether current treat-
ment systems are effectively reducing the societal 
burden of opioid dependence, such as by improving 
health and wellness, reducing prison episodes and 
enabling employment. Exploring the impact of differ-
ent treatment systems and approaches on the ability 
to achieve the desired public-health-related outcomes 
can provide useful insights to guide drug treatment 
policy changes in the future.

2. Methods

Detailed methodology for the EQUATOR analy-
sis has been described previously (14). Brie#y, ques-
tionnaires were compiled comprising a core set of 
questions speci!c for three target groups: opioid us-
ers not currently in OMT (50 questions per survey), 

opioid-dependent patients currently in OMT (50 
questions per survey), and physicians involved in the 
treatment of opioid-dependent patients (60 questions 
per survey).

Survey data were collected in each country in 
accordance with the European Pharmaceutical Mar-
ket Research Association (EphMRA) code of con-
duct and the Declaration of Helsinki. Information on 
sample sizes and demographics of patients, users and 
physicians in the survey is described elsewhere in this 
series of articles (see article by Goulão & Stöver in 
this issue).

This article presents data from the analysis that 
has particular relevance to public health, including 
the level of illicit drug use (both illegal drugs and 
diverted OMT medications not originally prescribed 
to the individual), mental and physical health, experi-
ence of prison, and participation in employment. Data 
are presented as frequencies or means for the purpose 
of making comparisons between patients and users or 
between countries. All categorical comparisons were 
performed using Pearson's Chi-squared ( 2) with 
standardised residuals being used for post-hoc com-
parisons. Linear variables were analysed by either us-
ing student’s t-test or analysis of variance (ANOVA) 
with Tukey’s for post-hoc comparisons. Imprison-
ment data from patients and users were combined 
to assess prior incarceration history independent of 
current treatment status. Data on multiple aspects of 
physical and mental health were collected from par-
ticipants; however, only some of the most notewor-
thy are presented here. Signi!cance was ascribed for 
p≤0.05.

3. Results

3.1. Illicit drug use by OMT patients and out-of-
treatment users

As expected, the analysis showed that patients in 
OMT were less likely than out-of-treatment users to 
take heroin (p<0.01; Table 1). However, 60% of pa-
tients in the pan-European sample reported that they 
continued to use illicit drugs while in treatment and 
28% of patients reported that they took illegal drugs 
at least once a week. The reported concomitant use 
of illicit benzodiazepines was signi!cantly higher in 
patients than in out-of-treatment users (36% of pa-
tients reported that they were currently using ben-
zodiazepines not prescribed to them whereas 24% 
of users reported they were currently using benzodi-
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azepines; p<0.01). Patients also reported higher use 
of alcohol only (p<0.01), compared with users. Fewer 
patients than users reported using all other drug cat-
egories (e.g., cocaine: p<0.01; crack: p<0.01).

Patterns of illicit drug use for patients and us-
ers showed variation across country samples (see ar-
ticle by Fischer, Nava & Stöver in this issue for de-
tailed consideration of heroin use by country among 
patients). Illicit benzodiazepine use also differed by 
country for both patients and users (p<0.01 for both; 
Table 2). The highest level of benzodiazepine use was 
reported by patients in Denmark (73% of sampled pa-
tients), and benzodiazepine use was reported by more 
than 25% of sampled patients and users in Denmark, 
Norway, Sweden and the UK. In comparison, fewer 
patients used benzodiazepines in Portugal and Italy. 
Crack use by patients and users varied between coun-
tries (Table 2; p<0.01 for both patients and users), and 
was reported by more than 30% of patients and users 
in the UK, 10% of patients and 34% of users in Portu-
gal, 10% of patients and 18% of users in France, and 
13% of users in Germany; crack use was rare in all 
other countries sampled. Powder cocaine use by pa-
tients and users varied by country as well (p<0.01 for 
both patients and users). Cocaine use was reported by 
approximately 30% of patients and users in Austria, 
14% of patients and 18% of users in France, nearly 
50% of users in Denmark, and nearly 70% of users in 
Portugal (Table 2). 

3.2. Use of diverted OMT medications

Both patients and out-of-treatment users in the 

pan-European sample reported current use of OMT 
medications not prescribed to them (Table 1). Users 
were more likely than patients to report use of each of 
the three OMT options (methadone: p<0.001; mono-
buprenorphine: p<0.001; buprenorphine–naloxone: 
p<0.01). Methadone was the diverted OMT medica-
tion used by the highest percentage of patients and 
users; mono-buprenorphine and buprenorphine–
naloxone were used less frequently. 

Current use of diverted OMT medications dif-
fered across Europe (Table 2). Diverted methadone 
was used most frequently in the Nordic regions. In 
Denmark, 57% of patients reported using diverted 
methadone, while more than 50% of users reported us-
ing diverted methadone. In Norway, 40% of users re-
ported using diverted methadone and 15% of patients; 
26% of users and 21% of patients did so in Sweden. 
Current use of diverted mono-buprenorphine was re-
ported by 51% of users in Norway, 32% in Sweden 
and 29% in Greece. In comparison, 29% of users and 
14% of patients in Norway and 22% of users in Swe-
den reported using diverted buprenorphine–naloxone, 
and this !gure was much lower (between 0–8%) in all 
other countries sampled (between-country difference 
for both patients and users: p<0.01).

3.3. Health and comorbidities

Patients and users were asked to rate both their 
physical and mental health on a 5-point Likert scale 
(1= very good; 5= very poor). Patients generally rated 
both their physical and mental health statistically bet-

Table 1. Current use of illicit drugs by patients and users across the European sample

Patients
N=2298

Users
N=887 Difference

Alcohol only, % 9.9 2.0 2=55.52, df=1, n=3054, p<0.01
Heroin, % 28.9 66.7 2=373.73, df=1, n=3054, p<0.01
Cocaine, % 14.9 19.7 2=10.84, df=1, n=3185, p<0.01
Crack, % 7.3 14.0 2=34.74, df=1, n=3185, p<0.01
Benzodiazepines not prescribed to me, % 36.2 24.3 2=39.02, df=1, n=2693, p<0.01
Methadone not prescribed  
to me, % 8.9 18.8 2=47.48, df=1, n=2257, p<0.001

(Mono) buprenorphine not prescribed to me, % 4.5 15.9 2=88.63, df=1, n=2304, p<0.001
Buprenorphine–naloxone not prescribed to me, % 2.5 6.0 2=17.27, df=1, n=2182, p<0.01
Percentages given here are of those individuals who answered the question. 
Questions posed to patients and users were not identical. The following questions were judged to be the most accurate asses-
sments of current drug use: ‘Which drugs or substances are you still currently taking in addition to your prescribed substitution 
medication? Please tick for each substance in the table how often you are currently using it’ (patients; ‘regularly’ and ‘sometimes’ 
responses were counted) and ‘Please indicate for each drug you are currently using on a regular base whether you inject, sniff, 
smoke or swallow it. For drugs you don’t currently use on a regular base, just leave the line blank’ (users; all responses were 
counted).
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ter than users (p<0.01 for physical health; p<0.01 for 
mental health).

Patients’ and users’ self-reported levels of phys-
ical and mental health differed among countries (Ta-
bles 3 and 4). The most marked overall difference in 
patients’ and users’ ratings of physical and mental 
health were in Greece, where users rated their health 
substantially worse than patients (physical health: 
mean score 3.18 vs 2.83, t=–4.78, df=749, p<0.01; 
mental health: mean score 3.77 vs 3.13, t=–7.75, 
df=749, p<0.01, respectively). Notably lower health 
ratings among users versus patients were also found 
in France (physical health: mean scores 2.85 vs 2.34, 
respectively, t=–3.38, df=159, p<0.01; mental health: 
mean scores 3.06 vs 2.53, respectively, t=–3.37, 
df=158, p<0.01). 

Rates of self-reported HIV infection were gen-
erally low across Europe; however, variation in rates 
differed by country for patients (p<0.01) and for us-
ers (p<0.01) as there were signi!cantly higher rates 
in Portugal (22% of patients and 34% of users) com-
pared with other countries, e.g., the UK and Greece, 
where self-reported rates were less than 2% in both 
subgroups. The rate of self-reported hepatitis C vi-
rus (HCV) infection was high in most countries but 
still differed between them in both patients (p<0.01) 
and users (p<0.001). More than 60% of patients in 
Germany, Sweden, Norway, and Greece self-report-
ed HCV while less than 30% did so in the UK and 
France. For users, self-reported rates of HCV were 
particularly high in Sweden (61%) while rates in the 
UK and Austria were lower (28% and 14%, respec-
tively). In most countries, HCV infection was more 
commonly reported by patients than by users while 
only in Portugal and France were rates of self-report-
ed HCV infection substantially higher among users 
than patients (Tables 3 and 4).

The rate of self-reported hepatitis B virus 
(HBV) infection also varied substantially between us-
ers and patients ( 2=123.31, df=9, n=3185, p<0.01), 
and also varied between countries (patients: p<0.01; 
users: p<0.01). Among patients, 5% in France re-
ported being HBV positive compared with 28% in 
Sweden. Among users, the self-reported incidence of 
HBV infection ranged from 0% in France to 23% in 
Sweden. In most countries, HBV infection was more 
commonly reported by patients than by users, with 
the exception of Greece, Norway and Portugal where 
the reported HBV infection rates were higher in users 
than in patients (Tables 3 and 4).

Self-reported history of depression was gener-
ally high across Europe, differing across countries Ta
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ers (33%) ( 2=257.68, df=9, n=3185, p<0.01). For 
patients, the percentage of patients reporting previ-
ous overdose varied between 50% in Norway and 2% 
in France; the percentage of users reporting previous 
overdose varied between 54% in Greece and only 3% 
of users in France (Tables 3 and 4).

3.4. Prison episodes

No surveys were conducted in prisons; there-
fore, user and patient data on prison episodes were 

(p<0.01) and between patients and users ( 2=254.24, 
df=9, n=,3185, p<0.01). The highest rates were evi-
dent in the UK (76% of patients and 75% of users), 
Greece (74% of patients and 79% of users), Norway 
(74% of patients and 77% of users), and Germany 
(66% of patients and 61% of users). A similar pro-
!le was observed for self-reported history of anxiety 
(Tables 3 and 4) (patients vs users: 2=202.69, df=9, 
n=3185, p<0.01).

Across Europe, signi!cantly fewer patients 
(22%) reported previous overdose compared with us-

Table 5: Prison episodes experienced by patients and users in the pan-European sample

Patients and users (N=3161)
Ever in prison 45.4% (n=1431)
Mean no. of prison episodes 3.40

Total time in prison

≤1 year
2–5 years
6–9 years
10+ years

47.0% (n=619)
34.2% (n=451)
12.5% (n=164)
6.3% (n=83)

Mean no. of prison episodes for drug-related offences 3.27 (n=863)

In OMT before prison 35.8% (n=504)

OMT continuation upon prison entry

Continued
Stopped completely
Changed OMT drug
Received counselling

62.6% (n=256)
27.4% (n=112)
7.8% (n=32)
2.2% (n=9)

Figure 1: Proportion of patients and users stating they were currently employed. Combined data for those patients and 
users stating they were in full-time or part-time employment. Italy had no user sample.
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ment while in prison. 

4.1. Illicit drug use

While patients reported lower levels of heroin 
use compared to pre-treatment levels and in com-
parison to users, the extent of this reduction is dis-
appointing. Patients continued to use a variety of il-
licit drugs, including heroin, at high rates, and thus 
continue to be exposed to the risks and consequences 
of illicit drug use. The extent of polydrug use is also 
cause for concern as it increases the complexity of 
treatment, reduces the likelihood of success and in-
creases the potential for adverse reactions (7). Cur-
rent use of crack cocaine and powder cocaine was 
high in many countries, while substantial proportions 
of patients and users reported using diverted benzodi-
azepines (i.e., not prescribed to them). The levels of 
illicit drug consumption reported by users in EQUA-
TOR are broadly comparable to those reported in the 
TREAT project: 27% of opioid-dependent individuals 
entering treatment from six European cities in Ger-
many, Greece, Italy, Sweden, Switzerland and the 
UK reported using benzodiazepines on more than 5 
days per month and 19% reported using cocaine on 
more than 5 days per month (24). Benzodiazepines 
can interact with opioids to produce greater sedation 
and drug effects, and increase the potential for over-
dose and opioid-related fatalities (20). Beyond safety 
considerations, benzodiazepine–opioid interactions 
also have implications for recovery including poten-
tial impaired cognitive ability, which could preclude 
driving or manual work and limit employability (20). 
Collectively, these !ndings suggest that current treat-
ment systems are failing to eliminate or even reduce 
illicit drug use, which is one of the primary desired 
outcomes of treatment. 

4.2. Use of diverted OMT medications

The results of EQUATOR con!rm that OMT 
medication diversion occurs across all the participat-
ing European countries. As discussed in an earlier 
article (see article by Dale-Perera, Goulão & Stöver 
in this issue), almost one-quarter of patients reported 
that they had diverted their OMT. The primary rea-
sons for this were to help others to treat themselves, 
to help others satisfy their cravings or get high, or 
as a source of income. Findings reported here extend 
our knowledge by highlighting that up to one-sixth of 
opioid users are choosing to remain outside the treat-
ment system but to consume diverted OMT medi-

retrospective. These data were considered together to 
assess incarceration history independent of current 
treatment status (Table 5).

Almost half of opioid-dependent individuals 
(45%) in the pan-European sample reported having 
been in prison, and on average they had been in pris-
on more than three times (mean 3.4 times). Among 
those who had been in prison, almost half (47%) had 
been there for less than 1 year and more than one-
third (34%) for between 2 and 5 years. For the entire 
sample, the mean number of times in prison for drug-
related offences was 3.27. Approximately one-third 
of opioid-dependent individuals (36%) were in OMT 
before entering prison, and of these, only 63% contin-
ued their OMT in prison. 

3.5. Employment

The proportion of individuals reporting full- or 
part-time employment varied across the countries 
(patients: 2=281.82, df=9, n=2256, p<0.01; users: 

2=66.66, df=8, n=859, p<0.01). Notably, more than 
half of patients in France were employed (Figure 1), 
the highest among the participating countries. The 
UK and Denmark had the lowest reported employ-
ment rates among patients, with just 7% and 8% of 
patients employed, respectively. With the exception 
of the UK, Greece and Austria, which had similar pro-
portions of patients and users in employment, there 
was generally a lower percentage of users compared 
with patients in employment across the countries sur-
veyed ( 2=357.29, df=9, n=3115, p<0.01). Signi!-
cantly more patients receiving mono-buprenorphine 
or buprenorphine–naloxone were in employment 
(36.1% and 36.4%) compared with patients receiving 
methadone or slow-release oral morphine (26.4% and 
20.0%; 2: 26.81, df=3, n=2173, p<0.01).

4. Discussion

The !ndings of the EQUATOR analysis con-
!rm the signi!cant and far-reaching consequences of 
opioid dependence for both the individual and soci-
ety. Despite the proven bene!ts of OMT in reducing 
illicit opioid use, treatment systems face a number of 
broader challenges, including: high rates of ongoing 
polydrug use; wasted resources and potential harms 
due to diversion and misuse of OMT medication; 
high rates of infectious and psychiatric comorbidities; 
lost productivity and associated social-welfare costs 
resulting from low rates of employment; and missed 
opportunities for engaging patients and users in treat-
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cations. Notably, use of diverted OMT medications 
by out-of-treatment users was more widespread in 
Greece (21% and 29% of users reported using metha-
done and mono-buprenorphine, respectively), where 
access to OMT is poor, than in France, which has 
good access to OMT. 

4.3. Implications of use of diverted OMT 
medications for treatment provision 

Medication diversion occurred across all the 
participating countries. However, there was little evi-
dence to demonstrate that countries with higher levels 
of control and supervision (e.g., Greece, Italy, Portu-
gal) are achieving a signi!cant reduction in misuse/
diversion versus countries with fewer controls (e.g., 
France). Use of diverted OMT appears to be more 
widespread in countries where access to OMT is poor 
(e.g., Greece, Sweden). In addition, supervised dos-
ing is unpopular with patients (4) and may impact 
negatively on treatment entry and retention, support-
ed by the current analysis (see article by Benyamina 
& Stöver in this issue).

The EQUATOR analysis also showed that use 
of diverted methadone and mono-buprenorphine was 
more common than use of buprenorphine–naloxone, 
consistent with evidence that mono-buprenorphine 
is more desirable for abuse than the buprenorphine–
naloxone combination (1). The different rates of di-
version may in part re#ect the different prescribing 
volumes for each medication, but may also re#ect 
their different pharmacological pro!les (23). Despite 
the evidence that different OMT medications carry 
different levels of risk with regard to misuse, few of 
the European countries sampled in EQUATOR cur-
rently have systems of treatment provision that differ-
entiate based on the different safety and abuse pro!les 
of these OMT options. For example, in Austria, slow-
release morphine is associated with a high level of 
injection misuse, and may therefore warrant a higher 
level of control (as suggested by Austrian treatment 
guidelines) than is actually applied in practice. Con-
versely, preparations that may be less readily divert-
ible and abusable (such as buprenorphine–naloxone 
rather than mono-buprenorphine and diluted oral 
methadone solution rather than methadone tablets) 
may require a lower level of control. 

Beyond the clinical consequences, diversion of 
controlled OMT medications is illegal and potentially 
has serious legal implications for the individuals in-
volved. Diversion also has societal implications in 
terms of the wasted cost of the medication not being 

taken by the intended recipient, the impact of diver-
sion and traf!cking on criminal justice resources, and 
the potential harms (e.g., spread of BBV infection) 
that could result from non-medical use of opioids. It is 
clear that consumption of diverted OMT is a complex, 
substantial problem with health, legal and economic 
implications for both the individual and society. Di-
version of OMT medication may be a symptom indi-
cating that OMT services are not adequately adjusted 
to the needs of patients, resulting in underprescribing, 
disempowerment and disengagement with treatment 
(6). Improving treatment access and encouraging the 
use of medication options that are abuse-deterrent are 
two ways to discourage diversion and limit the associ-
ated negative public-health consequences. 

4.4. Health status of opioid-dependent 
individuals

The majority of patients surveyed reported being 
infected with HCV (mean 51% across all countries, 
n=2325) with wide variation between the countries. 
This is consistent with European Monitoring Cen-
tre for Drugs and Drug Addiction (EMCDDA) data 
showing that HCV antibody prevalence varied from 
22 to 83% in national samples of injecting drug users 
(IDUs) across Europe in 2008–09, and was more than 
40% in eight of 12 countries (8) and with data from 
the TREAT study in which 57% of opioid-depend-
ent individuals entering treatment reported an HCV 
infection (24). The fact that users in the EQUATOR 
analysis were less likely to report being HCV-positive 
compared with patients may also re#ect differences in 
exposure to screening and diagnosis, as many patients 
are screened upon entry and thus more likely to be 
aware of their HBV/HCV status. 

The self-reported HIV infection rate was rela-
tively low in all countries except Portugal. This is 
consistent with data from EMCDDA suggesting that 
the rate of new HIV infections in IDUs in Portugal 
remains relatively high (13.4 per million popula-
tion) (8). In contrast, the incidence rate of HIV in this 
population is declining in most European countries, 
and the prevalence of HIV has declined among IDUs 
since 2004 in France, Austria, Italy and Portugal. 

These !ndings have important implications. 
Firstly, differences among countries in the prevalence 
of BBV infections may re#ect differences in cover-
age of screening, the propensity to inject versus snort 
opioids, and/or the presence of harm-reduction strate-
gies. For example, policies for screening on prison en-
try may in#uence awareness of HCV infection. EM-
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or to engage users in treatment while in prison. Once 
in treatment, optimising the quality of care and out-
comes patients experience is critical in maximising 
the likelihood that further drug-related offences can 
be avoided. The results of EQUATOR demonstrate 
that a signi!cant proportion of both patients and users 
continue to use illicit drugs regularly. In the context 
of low employment rates reported by patients and us-
ers in most countries, and the fact that many patients 
report being in OMT when they entered prison, there 
is a possibility that in some cases their continued drug 
use may be !nanced by acquisitive crime or other il-
legal activities.

In the current framework, OMT in prison pro-
vides treatment continuity for patients receiving 
OMT before imprisonment while also providing a 
good opportunity to recruit opioid-dependent individ-
uals into treatment (16). However, despite the bene!ts 
of OMT in prison (26), OMT is not available in the 
prison setting in several countries in Europe, Greece 
being among them (9). Among opioid-dependent in-
dividuals who were in OMT before their most recent 
prison episode, a quarter of individuals had to stop 
their OMT completely upon prison entry and 8% 
were required to switch treatments, indicating that the 
same treatment options that patients receive outside 
prison are not available to them once they entered the 
prison system. 

Opioid-dependent inmates who discontinue 
OMT in prison carry a higher risk of overdose (26), 
higher mortality and a higher risk of reoffending after 
leaving prison than patients who continue their treat-
ment (19). In some countries (e.g., the UK), denial 
of access to appropriate care in prison has been suc-
cessfully challenged in the courts on the basis that it 
represents a breach of human rights. The unintended 
consequences of not providing treatment in prison 
should be evaluated from an economic point of view 
as well as from a basic human rights perspective. 

4.6. Employment

Findings from EQUATOR demonstrate that em-
ployment levels are generally low for patients and 
users across Europe, and signi!cantly lower than for 
people of a similar age in the general population across 
Europe (12). Notably, employment rates among pa-
tients showed signi!cant variation across countries, 
with the highest levels being 50% or greater in France 
and Italy and the lowest levels (<10%) seen in the UK 
and Denmark. EMCDDA data show a similar pattern 
of low employment rates among outpatients entering 

CDDA data show that HCV testing on prison entry 
is extensive in Sweden, Portugal, Austria, Spain and 
Greece, limited in Germany, and rare in the UK and 
France (there are no data for Norway, Italy or Den-
mark)(11). Where the EMCDDA reports HCV testing 
is rare, EQUATOR data showed a low level of self-
reported HCV infection, indicating that viral infec-
tion rates may be underestimated in some countries 
and cannot therefore be assumed to be an indicator 
of systems with reduced risk. Secondly, when select-
ing appropriate OMT options for this population, it is 
necessary to give special consideration to co-morbid 
conditions and potential drug–drug interactions to 
ensure that anti-viral treatments do not compromise 
the ef!cacy or safety of OMT or vice versa. Nota-
bly, buprenorphine has fewer interactions with HIV 
antiretroviral therapies than methadone (3,15). Third-
ly, patterns of HCV/HIV infection reinforce the need 
to invest in OMT. For example, OMT has been shown 
to reduce the risk and spread of HIV through reduc-
tions in risk behaviours and improved compliance 
with HIV medications (21,27). Finally, physical and 
mental health was generally rated better by patients in 
EQUATOR than by out-of-treatment users, consist-
ent with previous evidence regarding the bene!ts of 
OMT. However, these differences in health ratings 
were typically of a small magnitude and not consist-
ent across all countries. Moreover, many patients and 
users self-reported a history of anxiety or depression. 
These !ndings highlight the complex health needs of 
opioid-dependent patients and suggest there may be 
opportunities for improving how physical and men-
tal health problems are addressed in conjunction with 
OMT.

4.5. Prison history of opioid-dependent 
individuals

Nearly half of patients and out-of-treatment us-
ers reported having been in prison at some point, on 
average 3.4 times, with most prison episodes being 
drug related. This con!rms that many patients and 
users have repeated contact with the criminal-justice 
system as a result of the inter-relationship between 
drug dependence and crime (22). The costs of im-
prisonment are substantial compared with the costs 
of OMT, and it is interesting to note that the mean 
number of drug-related prison episodes experienced 
by patients and users exceeded the mean number of 
prior OMT episodes. This indicates that countries 
may be missing the opportunity to divert drug offend-
ers into treatment or other alternatives to prison and/
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there is a considerable way to go in achieving the 
desired public-health-related outcomes from the cur-
rent opioid-dependence treatment system. A signi!-
cant proportion of problematic opioid users remain 
out of the treatment system and in our analysis, these 
individuals had high levels of polydrug use (includ-
ing use of diverted OMT medications), high rates of 
unemployment and past imprisonment, signi!cant 
physical and mental health comorbidities and have 
often cycled through both OMT and prison on several 
previous occasions. 

The economic costs associated with these pub-
lic-health outcomes are likely to be substantial (e.g., 
costs of crime, imprisonment and associated im-
pact on the criminal-justice system, and costs on the 
healthcare and social-welfare systems). It is therefore 
essential that different stakeholders (e.g., policy mak-
ers, criminal-justice systems, the treatment communi-
ty) review current treatment structures and processes 
to identify ways to further engage patients in treat-
ment, improve outcomes and promote reintegration 
(10). This includes the need to consider the balance 
between the need for control and the need for #ex-
ibility, access to normalised treatment, perhaps using 
different pharmacotherapeutic strategies involving 
#exible dosing, take home and/or primary-care deliv-
ery. Additionally, BBV infection rates vary between 
countries, reinforcing the need for continued invest-
ment to optimise screening and treatment. Optimising 
treatment – including therapeutic dosing, providing 
access to quality treatment in community settings, in 
prison and upon release – is also critical for prevent-
ing patients from continuing illicit drug use and as-
sociated criminal activities.

In conclusion, there is a clear need for strategies 
that deliver the bene!ts of open access (improved pa-
tient participation, satisfaction and outcomes) with-
out the risk of misuse or diversion. More broadly, 
there is a need for treatment systems that more effec-
tively achieve both the goals of harm reduction (e.g., 
reduced drug use and infection) and the goals of re-
covery (improved well-being, employment and social 
reintegration). The achievement of all of these goals 
must be considered when assessing the effectiveness 
of the current treatment system and evaluating alter-
natives for improving outcomes.

References

1.  ALHO H., SINCLAIR D., VUORI E., HOLOPAINEN 
A. (2007): Abuse liability of buprenorphine-naloxone 
tablets in untreated IV drug users. Drug Alcohol Depend 

treatment for drug use (not only opioid use), with the 
lowest rates in the UK (15%) and Denmark (15%) 
and the highest rate in Italy (51%) (11). However, the 
data differ for France, with only 27% of outpatients 
being reported as employed in the EMCDDA dataset. 
Notably, there were differences in levels of employ-
ment between the OMT options: signi!cantly more 
patients receiving buprenorphine–naloxone were 
employed (36%) compared with patients receiving 
methadone or morphine (26% and 20%; p<0.01). It 
is not possible to determine whether some treatment 
options make employment more feasible or if some 
treatment options are more suitable for those already 
in employment. What is clear is that employment 
is less likely to be a realistic option for patients re-
quiring daily clinic appointments or those who have 
transportation dif!culties (e.g., patients who live far 
from the clinic, in areas without good public-trans-
port provision, or those who cannot drive). 

The methodology of this analysis carries limita-
tions, described in detail previously (14). However, it 
is unlikely that these limitations could account for the 
signi!cant variations observed across countries. These 
data are important as engagement in meaningful ac-
tivities (e.g., employment, education, volunteering) is 
a key goal of recovery in most countries. According 
to UK Drug Strategy (17), sustained employment is 
one of the best-practice outcomes that is key to suc-
cessful delivery in a recovery-orientated system, and 
drug treatment services should be commissioned with 
this in mind. Similarly, Scotland’s Drug Strategy (25) 
suggests that an individual care plan ‘should cover 
both treatment and rehabilitation services, as well 
as addressing issues such as training or employment 
needs’, and Wales’s Drug Strategy states that employ-
ment and training are essential for assisting and sus-
taining recovery (28). The US National Drug Control 
Strategy (13) highlights ‘recovery support services 
that assist with employment, housing, medical care, 
and other support’ as important factors in the success-
ful reintroduction of ex-prisoners back into the com-
munity. Clearly, employment could also differ across 
countries for economic or social reasons. Neverthe-
less, the reasons for the different rates of employment 
across Europe should be examined more closely to 
determine whether different treatment approaches 
could make achieving employment a more realistic 
outcome of treatment.

5. Conclusion

In summary, the EQUATOR analysis suggests 



- 63 -

H. Stöver: Assessing the current state of public-health-related outcomes in opioid dependence across Europe: data from the EQUATOR analysis

systematic review. Addiction 107: 501-517.
17.  HM GOVERNMENT. (2010): Drug strategy 2010: 

Reducing demand, restricting supply, building recovery: 
supporting people to live a drug free life. Last accessed 
15 March 2012 at www.homeof!ce.gov.uk.

18.  LANGENDAM M.W., VAN BRUSSEL G.H., 
COUTINHO R.A., VAN AMEIJDEN E.J. (2001): The 
impact of harm-reduction-based methadone treatment 
on mortality among heroin users. Am J Public Health 
91: 774-780.

19.  LARNEY S., TOSON B., BURNS L., and DOLAN K. 
(2011): Opioid substitution treatment in prison and post-
release: Effects on criminal recidivism and mortality. 
Last accessed 25 October 2012 at http://www.ndlerf.
gov.au.

20.  LINTZERIS N., MITCHELL T.B., BOND A., NESTOR 
L., STRANG J. (2006): Interactions on mixing diazepam 
with methadone or buprenorphine in maintenance 
patients. J Clin Psychopharmacol 26: 274-283.

21.  LUCAS G.M., CHAUDHRY A., HSU J., WOODSON 
T., LAU B., OLSEN Y., KERULY J.C., FIELLIN D.A., 
FINKELSTEIN R., BARDITCH-CROVO P., COOK 
K., MOORE R.D. (2010): Clinic-based treatment of 
opioid-dependent HIV-infected patients versus referral 
to an opioid treatment program: A randomized trial. Ann 
Intern Med 152: 704-711.

22.  MARLOWE D.B. (2003): Integrating Substance Abuse 
Treatment and Criminal Justice Supervision. Science & 
Practice Perspectives 2: 4-14.

23.  ORMAN J.S., KEATING G.M. (2009): Buprenorphine/
naloxone: a review of its use in the treatment of opioid 
dependence. Drugs 69: 577-607.

24.  REISSNER V., KOKKEVI A., SCHIFANO F., ROOM R., 
STORBJORK J., STOHLER R., DIFURIA L., REHM J., 
GEYER M., HOLSCHER F., SCHERBAUM N. (2012): 
Differences in drug consumption, comorbidity and health 
service use of opioid addicts across six European urban 
regions (TREAT-project). Eur Psychiatry 27: 455-462.

25.  SCOTTISH GOVERNMENT. (2012): The Road to 
Recovery: A New Approach to Tackling Scotland’s Drug 
Problem. Last accessed 7 June 2012 at www.scotland.
gov.uk.

26.  STOVER H., MICHELS I.I. (2010): Drug use and opioid 
substitution treatment for prisoners. Harm Reduct J 7: 
17.

27.  SULLIVAN L.E., MOORE B.A., CHAWARSKI 
M.C., PANTALON M.V., BARRY D., O’CONNOR 
P.G., SCHOTTENFELD R.S., FIELLIN D.A. (2008): 
Buprenorphine/naloxone treatment in primary care is 
associated with decreased human immunode!ciency 
virus risk behaviors. J Subst Abuse Treat 35: 87-92.

28.  WELSH ASSEMBLY GOVERNMENT. (2012): 
Working Together to Reduce Harm The Substance 
Misuse Strategy for Wales 2008-2018. Last accessed 7 
June 2012 at www.wales.gov.uk.

29.  WODAK A., MCLEOD L. (2008): The role of harm 
reduction in controlling HIV among injecting drug users. 

88: 75-78.
2.  AUSTRALIAN GOVERNMENT DEPARTMENT OF 

HEALTH AND AGEING. (2011): Australian national 
drugs strategy 2010–2015: a framework for action on 
alcohol, tobacco, illegal and other drugs. Last accessed 
25 October 2012 at www.health.gov.au.

3.  CARRIERI M.P., VLAHOV D., DELLAMONICA 
P., GALLAIS H., LEPEU G., SPIRE B., OBADIA Y. 
(2000): Use of buprenorphine in HIV-infected injection 
drug users: negligible impact on virologic response to 
HAART. The Manif-2000 Study Group. Drug Alcohol 
Depend 60: 51-54.

4.  COX W.M. (2002): Evaluation of a shared-care program 
for methadone treatment of drug abuse: an international 
perspective. J Drug Issues 32: 1115-1124.

5.  DEPARTMENT OF COMMUNITY RURAL AND 
GAELTACHT AFFAIRS DEPARTMENT OF HEALTH 
(IRELAND). (2009): National Drugs Strategy (interim) 
2009-2016. Last accessed 25 October 2012 at www.
drugsandalcohol.ie.

6.  DUFFY P., BALDWIN H. (2012): The nature of 
methadone diversion in England: a Merseyside case 
study. Harm Reduct J 9: 3.

7.  EMCDDA. (2009): Polydrug use: patterns and responses. 
Last accessed 30 October 2012 at www.emcdda.europa.
eu.

8.  EMCDDA. (2011): 2011 Annual report on the state of 
the drugs problem in Europe. Last accessed 30 October 
2012 at www.emcdda.europa.eu.

9.  EMCDDA. (2011): Data: statistical bulletin 2011. Last 
accessed 30 October 2012 at www.emcdda.europa.eu.

10.  EMCDDA. (2012): Social reintegration and employment: 
evidence and interventions for drug users in treatment. 
Last accessed 25 October 2012 at www.emcdda.europa.
eu.

11.  EMCDDA. (2012): Statistical bulletin 2012. Last 
accessed 10 August 2012 at www.emcdda.europa.eu.

12.  EUROPEAN COMMISSION. (2012): Euro area 
unemployment rate at 11.3%. Eurostat Euroindicators 
News release 124. Last accessed 31 August 2012 at epp.
eurostat.ec.europa.eu.

13.  EXECUTIVE OFFICE OF THE PRESIDENT OF 
THE UNITED STATES. (2012): National drug control 
strategy 2012. Last accessed 2 August 2012 at www.
whitehouse.gov.

14.  FISCHER G., STÖVER H. (2012): Assessing the current 
state of opioid-dependence treatment across Europe: 
methodology of the European Quality Audit of Opioid 
Treatment (EQUATOR) project. Heroin Addict Relat 
Clin Probl 14: 5-70.

15.  GRUBER V.A., MCCANCE-KATZ E.F. (2010): 
Methadone, buprenorphine, and street drug interactions 
with antiretroviral medications. Curr HIV /AIDS Rep 7: 
152-160.

16.  HEDRICH D., ALVES P., FARRELL M., STOVER 
H., MOLLER L., MAYET S. (2012): The effectiveness 
of opioid maintenance treatment in prison settings: a 



- 64 -

Heroin Addiction and Related Clinical Problems 14 (4): 51-64

Role of the funding source
Financial support for the implementation of the sur-

vey and medical writing of this manuscript was provided 
by Reckitt Benckiser Pharmaceuticals. 

Contributors
HS designed the original Project IMPROVE ques-

tionnaires, participated in the survey, analysed and inter-
preted the data, critically reviewed the manuscript and had 
!nal responsibility for the decision to submit the paper for 
publication.

Con"ict of interest
HS has received travel and accommodation support 

for one meeting from Reckitt Benckiser Pharmaceuticals.

 

AIDS 22 Suppl 2: S81-S92.
30.  WORLD HEALTH ORGANIZATION. (2009): 

Guidelines for the Psychosocially Assisted 
Pharmacological Treatment of Opioid Dependence. 
Last accessed 26 October 2012 at www.who.int.

Acknowledgements
The authors would like to thank all the participants 

(physicians, treatment centres and user support groups); 
the research collaborators/advisers, Chive Insight and 
Planning (for market-research consultancy); Synovate and 
GFK (for market-research data collection); Health Ana-
lytics (for data analysis); and Real Science Communica-
tions (for editorial support)

Received September 1, 2012 - Accepted November 8, 2012



Regular article

Heroin Addict Relat Clin Probl 2012; 14(4): 65-80

65

Corresponding author: Amine Benyamina,  MD, Centre Enseignement Recherche et Traitement des addictions, Hopitaux universi-
taires Paris-Sud (AP-HP), 12 avenue Paul Vaillant-Couturier, Villejuif, France, EU
Tel: +33.1.45.59.69.78; E-mail: amine.benyamina@pbr.aphp.fr

Barriers to treatment access and informed patient choice in the treatment of 
opioid dependence in Europe
Amine Benyamina1 and Heino Stöver2

1 Centre Enseignement Recherche et Traitement des Addictions, Hopitaux Universitaires Paris-Sud (AP-HP), Villejuif, France, EU
2 University of Applied Sciences, Faculty 4: Health and Social Work, Frankfurt, Germany, EU

Summary

According to the European Quality Audit of Opioid Treatment (EQUATOR) analysis, there is large variation across Eu-
rope in the conditions attached to treatment of opioid dependence. Treatment conditions, such as supervised dosing and 
the need to attend regular appointments, may constitute important barriers to treatment that may impact on successful 
outcomes for opioid-dependent individuals. Greater #exibility in the provision of treatment and improved education for 
patients, users and physicians with regards to therapy options may help to improve recruitment and retention of opioid 
users in treatment, and consequently improve patient outcomes.

Key Words: access, barriers, informed choice, treatment rules

1. Introduction

1.1. Management of opioid dependence in 
Europe

Opioid dependence is a chronic condition (9) for 
which opioid-maintenance treatment (OMT) in com-
bination with psychosocial counselling is recognised 
as the most effective intervention (17). To yield maxi-
mum bene!t, treatment systems need to be effective 
in recruiting and retaining individuals in therapy for 
a period of time suf!cient to aid recovery. Thus, any 
barriers to patients entering or continuing treatment 
have the potential to limit the bene!ts of therapy and 
therefore increase the cost of opioid dependence to 
both the individual and society.

As with other chronic conditions, such as schiz-
ophrenia (16), a common feature of opioid depend-
ence is the cycling of individuals between periods in 
and out of treatment, and many patients re-present for 
treatment several times. However, many opioid-de-
pendent individuals are able to break this cycle and 
take meaningful steps towards recovery, such as im-
proved health and well-being, improved social func-
tioning, and social reintegration.

Despite different rates of re-presentation for 
OMT across Europe among individuals with opioid 
dependence [see article by Fischer, Nava & Stöver in 
this issue], data from the European Quality Audit of 
Opioid Treatment ( EQUATOR) analysis indicate that 
patients and out-of-treatment users share similar de-
mographics across European countries [see article by 
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Goulão & Stöver in this issue]. This suggests that re-
presentation rates in different countries may be more 
closely linked to other factors, such as differing treat-
ment goals between countries and/or system-level 
differences in how treatment is provided, rather than 
to different patient types. It is important to explore 
how the structure of treatment systems across Europe 
may be differentially affecting patient outcomes and 
retention in treatment to understand more fully how 
we can optimise the treatment delivery system.

In the other articles within this series, data from 
the EQUATOR analysis have shown how treatment 
systems vary across European countries on a number 
of levels [see articles by Goulão & Stöver; Dale-
Perera, Goulão & Stöver; Fischer, Nava & Stöver; 
and Stöver in this issue], including medication op-
tions available, the role of psychosocial care, access 
to treatment, levels of control (e.g., use of supervised 
dosing, urine drug screens), treatment settings, and 
availability of treatment guidelines.

1.2. Barriers to treatment of opioid dependence

Within the total population of individuals with 
opioid dependence, a large proportion are currently 
out of treatment at any given time; according to the 
EMCDDA, only around half of the 1.3 million opioid 
users across Europe are receiving any form of OMT 
(4,5). The proportion of opioid users receiving OMT 
varies across European countries, ranging from only 
7% of users in Poland and 14% in Slovakia to at least 
60% in The Netherlands, Luxembourg and Malta (5).

While some opioid users may not be ready to ac-
cess treatment, many experience barriers that prevent 
them either from initiating OMT, causing them to 
withdraw from treatment, or making them unwilling 
to return to treatment; indeed, the existence of bar-
riers to treatment remains a topic of concern among 
thought leaders in the treatment of opioid dependence 
(8, 15). Barriers to treatment may take several forms. 
For example, opioid-dependent individuals may be 
unaware of treatment options available to them ei-
ther because they have not sought information on 
OMT options or because they have accessed infor-
mation from uninformed sources. Physicians may be 
discouraged by obstacles to providing OMT, such as 
bureaucracy, prerequisites (e.g., training courses) and 
reimbursement issues (10), which may lead to issues 
of accessibility and availability of OMT. In countries 
where individuals have to bear some or all of the cost 
of treatment (e.g., Spain and Portugal), expense may 
constitute a signi!cant barrier to treatment.

Stigma associated with OMT is also recognised 
as a barrier that may deter some opioid-dependent 
individuals from accessing treatment (8). This may 
be in#uenced by treatment setting (e.g., GP-based vs 
specialist clinics): while specialist clinics focus ex-
pertise and resources on the treatment of addiction, 
they can be stigmatising for patients when compared 
with a primary care or hospital setting, and may pro-
vide an additional barrier to access when their loca-
tion is dif!cult to reach or is a long distance from the 
patient’s home. 

Finally, rules for beginning or continuing treat-
ment, such as regular attendance at appointments, 
supervision of dosing, and urine testing, may deter 
users from initiating or remaining in treatment. Pa-
tients who have previously had negative experiences 
or perceptions of a speci!c treatment may also be 
deterred from (re-)entering treatment. For example, 
among individuals in a patient-preference study who 
had chosen to receive buprenorphine, 28% stated that 
they would not have entered treatment if methadone 
were the only treatment option available (13).

1.3. The importance of understanding patients’ 
and users’ attitudes to treatment

If we are to understand how to improve the ac-
cess and provision of treatment for opioid-dependent 
individuals, it is necessary to understand why some 
people seek treatment, why some drop out, and why 
others choose not to seek treatment at all. 

Patients are often required to meet speci!c con-
ditions to enter or remain in treatment. For example, 
they may need to be compliant with supervised dos-
ing, be attending appointments consistently, have 
been opioid dependent for a certain length of time, 
and/or fall within a certain age range (e.g., in Sweden, 
patients must be established as opioid dependent for 
at least a year before entering treatment and must be 
at least 20 years old (6)).

Similarly, understanding additional reasons why 
users remain out of treatment may help to identify 
ways in which the bene!ts of treatment could be ex-
panded to more opioid-dependent individuals.

1.4. EQUATOR

The current article presents the results from the 
EQUATOR analysis that pertain to barriers to treat-
ment access and informed patient choice in the treat-
ment of opioid dependence. Using a common meth-
odology across 10 countries (7), the analysis assessed 
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sources of information accessed by patients/users and 
treatment barriers reported by patients/users in Eu-
rope that are perceived to be the most signi!cant in 
limiting treatment entry and retention.

2. Methods

Detailed methodology for the EQUATOR analy-
sis has been described previously (8). Brie#y, ques-
tionnaires were compiled comprising a core set of 
questions speci!c for three target groups: opioid users 
not currently in OMT (50 questions per survey), opio-
id-dependent patients currently in OMT (50 questions 
per survey), and physicians involved in the treatment 
of opioid-dependent patients (60 questions per sur-
vey). Survey data were collected in each country in 
accordance with the European Pharmaceutical Mar-
ket Research Association (EphMRA) code of conduct 
and the Declaration of Helsinki.

This article presents results of the analysis re-
garding the following aspects of treatment provision: 
sources of information used by patients and out-of-
treatment users to inform themselves of OMT (patient 
question: ‘If you informed yourself about substitu-
tion treatment [before you came to treatment], where 
did you obtain this information?’ and user question: 
‘Where did you obtain your information about treat-
ment options?’); reasons given by patients for seeking 
treatment (‘If beginning substitution treatment was 
your decision, what were your reasons for beginning 
it?’); reasons given by out-of-treatment opioid users 
for staying out of treatment (‘What are the reasons for 
you staying out of treatment?’); conditions patients 
had to meet to start treatment (‘What conditions or 
rules did you have to meet to start therapy?’) and to 
stay in treatment (‘What conditions or rules do you 
have to follow to stay in therapy?’); conditions for 
staying in treatment that had the greatest impact on 
patients’ daily lives (‘And which ONE of these has 
MOST impact on your daily life?’); factors that would 
have encouraged patients to start treatment earlier 
(‘What would have encouraged you to start substitu-
tion treatment earlier?’); and factors that would have 
made it easier for patients to stay in treatment (‘What 
would make it easier for you to stay in treatment?’).

Data are presented as frequencies or means for 
the purposes of comparisons between patients and 
users, and across countries. Pearson Chi-squared ( 2) 
analysis was used to assess differences between pa-
rameters across countries. For tests that were statisti-
cally signi!cant, standardised residuals were used as 
post-hoc tests performed to identify speci!c countries 

with signi!cantly high or low proportions. Signi!-
cance was ascribed for p≤0.05.

3. Results

3.1. Sources of information for patients and 
users regarding treatment options for 
opioid dependence

Patients and out-of-treatment opioid users re-
ported using similar sources to inform themselves of 
treatment options before entering treatment. The most 
commonly accessed sources of information across all 
countries were counselling/drug support centres, oth-
er drug users, and friends and acquaintances (Figure 
1). In most countries surveyed, less than half of the 
patients and users reported using physicians/pharma-
cies as a source of information on treatment options 
(Figure 2). This may help to explain patients’ lack of 
awareness of some OMT options, as reported previ-
ously [see article by Dale-Perera, Goulão & Stöver in 
this issue]. 

The proportion of patients who reported using 
physicians/pharmacies as a source of treatment infor-
mation differed markedly across countries ( 2=167.87, 
df=9, n=1935, p<0.001) (60% in Germany, more than 
40% in Austria, France and the UK, but less than 20% 
in Denmark and Greece) (Figure 2). The proportion of 
users who reported using physicians/pharmacies as a 
source of treatment information also differed marked-
ly across countries ( 2=37.75, df=7, n=691, p<0.001) 
(42% in Germany and Portugal, but less than 15% in 
Sweden) (Figure 2). Thus, there is a clear divide in 
the use of professional advice on treatment options by 
patients and users across Europe.

3.2. Reasons for patients seeking treatment and 
for users staying out of treatment

When asked why they were seeking treatment 
for opioid dependence, patients gave reasons that re-
#ected an ambition to recover from drug dependence: 
62% of patients across Europe reported seeking treat-
ment to improve their health, and 59% of patients said 
they were looking to end their dependence on opioids 
permanently. Substantial proportions of patients re-
ported wanting to change social circles (35%), take 
care of family (29%), be able to work (28%) or avoid 
imprisonment (22%; Figure 3).

Common reasons cited by users for staying out 
of treatment included concerns over whether they 
would be able to follow the rules governing therapy 
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Figure 1: Sources of information regarding treatment used by patients and users for Europe as a whole. Patients were 
asked to tick all that applied

Figure 2: Proportion of patients and users seeking information from physicians or pharmacists across Europe. *Users 
were not surveyed in Italy; †User data not available for the UK
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Figure 3: Reasons given by patients for seeking treatment. Patients were asked to tick all that applied

Figure 4: Reasons given by opioid users for staying out of treatment. Patients were asked to tick all that applied
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(84% of patients). Other commonly reported condi-
tions included attending all appointments (64%), 
stopping illegal drug use (61%), and being supervised 
during daily dosing (57%). The conditions required 
of patients to stay in treatment also varied across 
countries (Table 3). For example, the requirement 
to completely stop illegal drug use was reported by 
more than 75% of patients in Greece and Germany, 
but less than 15% of patients in Denmark. There were 
also wide variations in the proportions of patients re-
porting a requirement to go to key working/counsel-
ling (ranging from 84% of patients in Portugal to 9% 
in Norway) or have their dose supervised every day 
(ranging from 84% of patients in Greece to 22% in 
France) as conditions for remaining in treatment.

3.4. Factors most affecting access and retention 
in treatment, as reported by patients

Patients reported that the inconvenience of hav-
ing their daily dose supervised, having to attend all 
appointments, and, to a lesser extent, having to under-
go urine testing had a substantial impact on their daily 
lives (Figure 7). For each of these factors, there were 
signi!cant differences across countries (having daily 
dose supervised: 2=216.46, df=8, n=1673, p<0.001; 
attending all appointments: 2=36.37, df=8, n=1673, 
p<0.001; urine testing: 2=176.29, df=7, n=1543, 
p<0.001). Daily dose supervision was reported as 
having a substantial impact on daily life by 51% of 
patients in Norway and 44% in the UK, but by only 
2% in France. In Portugal, nearly one-third (33%) of 
patients cited the requirement to attend all appoint-
ments as having a substantial impact on daily life 
(compared with 11% in Austria), but only 2% cited 
urine testing (compared with 39% in Sweden). 

More than 40% of patients regarded better avail-
ability of treatment as a factor that could have encour-
aged them to start treatment earlier (Figure 8), with 
the !gure varying signi!cantly across countries (e.g., 
84% of patients in Greece but only 9% of patients in 
Italy; 2=701.78, df=9, n=2274, p<0.001). More than 
25% of patients thought fewer preconditions or more 
information about treatment options could have en-
couraged them to start treatment earlier (Figure 8). 
Although these responses differed signi!cantly across 
countries (fewer preconditions: 2=133.16, df=9, 
n=2274, p<0.001; more information about treatment 
options: 2=183.42, df=9, n=2274, p<0.001), the 
magnitude of these differences was generally small. 
Notably, in Greece, only 7% of patients felt that more 
information about treatment options would have en-

(30% of users) or be able to complete therapy (29% of 
users). Although only 11% of users were happy with 
their lifestyle or did not want to stop taking opioids, 
more than 30% reported staying out of treatment part-
ly because they still wanted to use drugs occasionally 
(Figure 4).

3.3. Conditions for patients entering and 
remaining in treatment 

Across Europe as a whole, patients reported a 
requirement to have their dose supervised daily as the 
most frequent condition they had to meet at the start 
of therapy (76% of patients). In addition, 70% of pa-
tients reported the requirement to attend all their ap-
pointments, and 64% reported being required to stop 
illegal drug use completely (Figure 5; Table 1). The 
preconditions for treatment entry reported by patients 
varied across countries (Table 1) (e.g., for mandatory 
psychosocial counselling, 2=580.55, df=9, n=2274, 
p<0.001). In Germany, for example, 84% of patients 
reported mandatory psychosocial counselling as a 
prerequisite of entering treatment (although, accord-
ing to recent regulations, this is no longer explicitly 
a prerequisite for commencing OMT), whereas only 
9% of patients in Norway and 16% of patients in 
Sweden reported the same condition (Table 1). The 
requirement for daily supervised dosing also dif-
fered across countries ( 2=221.15, df=9, n=2274, 
p<0.001). This prerequisite was most frequently cited 
as a requirement for treatment entry in the UK (92%) 
and Germany (90%), whereas in France only 49% 
of patients reported this condition (Table 1). Simi-
larly, the requirement for urine testing differed across 
countries ( 2=844.05, df=6, n=1442, p<0.001). Urine 
testing was cited as a frequent requirement for enter-
ing treatment in the UK (81% of patients) but was 
not widely reported as a requirement across other 
European countries (<8% of patients for all other 
countries surveyed) (Table 1). Preconditions for en-
tering therapy as reported by physicians also differed 
across countries (Table 2). In Greece, 96% of phy-
sicians cited urine testing as a prerequisite for treat-
ment entry compared with 17% in France and 18% 
in Germany ( 2=252.26, df=9, n=703, p<0.001) and 
83% cited daily supervised dosing compared with 8% 
in Austria and 7% in the UK.

Most patients surveyed across Europe also re-
ported being required to adhere to speci!c condi-
tions to stay in treatment (Figure 6). Across Europe 
as a whole, patients reported urine testing as the most 
frequently applied condition for staying in treatment 
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Figure 5: Patient-reported conditions/rules patients had to meet before starting treatment

Figure 6: Conditions/rules patients reported they had to meet to stay in treatment
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Figure 7: Conditions for staying in treatment reported by patients to have the greatest impact on daily life. Patients 
were asked to tick all that applied

Figure 8: Factors that would have encouraged patients to start treatment earlier. Patients were asked to tick all that applied
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couraged them to start treatment earlier, whereas 
more than 40% of patients could have been encour-
aged by fewer preconditions. 

Greater #exibility and fewer rules were the most 
commonly cited factors that patients believed would 
make it easier to stay in treatment (Figure 9); these 
varied signi!cantly across countries (greater #exibil-
ity: 2=191.58, df=9, n=2274, p<0.001; fewer rules: 

2=179.46, df=9, n=2274, p<0.001). Greater #exibil-
ity was cited by more than 50% of patients in Germa-
ny, Greece and Sweden, but less than 30% of patients 
in Italy and Portugal, and fewer rules were cited by 
50% of patients in Sweden and less than 20% of pa-
tients in Germany, Italy and Portugal.

4. Discussion
An important step in the treatment of opioid de-

pendence lies in the ability and willingness of opioid 
users to enter and remain in treatment. Understanding 
the reasons that underlie this is important if the treat-
ment community and policymakers are to optimise 
participation in treatment and deliver better public 
health outcomes. This article provides a unique in-
sight into the reasons why opioid users engage with 
treatment or choose to remain outside the treatment 

system altogether. The EQUATOR analysis of 
data from 10 European countries has helped to 
identify several factors associated with the con-
ditions of treatment delivery that may contribute 
to negative outcomes, with patients and users re-
porting dif!culty in meeting treatment conditions 
and consequently dropping out or choosing not to 
enter treatment at all.

4.1. Sources of information for patients and 
users regarding treatment options for 
opioid dependence

The EQUATOR analysis shows that pa-
tients are not aware of all OMT options avail-
able to them [see article by Dale-Perera, Goulão 
& Stöver in this issue], despite their belief that 
they are well informed, and despite having been 
in treatment several times on average. This lack 
of awareness is particularly signi!cant given that 
patients appear to play a central role in driving 
treatment choices. 

The sources of information accessed by 
patients receiving OMT and out-of-treatment 
opioid users were similar, but in many cases were 
of questionable credibility and were not linked 

Figure 9: Patient-reported factors that would make it easier to stay in treatment
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ready aware of all their treatment options. Patient-ori-
ented education programmes to improve physician–
patient communication and to better inform patients 
about their OMT options may be advantageous.

4.2. Reasons for patients seeking treatment and 
for users staying out of treatment 

A large proportion of patients reported seeking 
treatment to improve their health or to end their de-
pendence on opioids. Thus, patients embarking on a 
course of OMT typically have treatment goals that 
stretch beyond minimisation of drug-related harms 
(e.g., overdose, disease) and are associated with re-
covery, including outcomes such as stable housing, 
improvements in personal relationships, cessation 
of criminal behaviour and improved ability to work. 
Unfortunately, these outcomes are often not realised, 
which may in part be due to high dropout rates in the 
early stages of the recovery process; a study of opi-
oid-dependent patients receiving methadone or bu-
prenorphine observed a 45–52% drop-out rate over 
6 months (14). 

It is also important to note any mismatch be-
tween patients’ treatment goals and the focus of 
national policies and guidelines. In some countries, 
harm-reduction approaches remain the predominant 
focus without the additional support necessary to 
achieve recovery. One of the most basic goals that 
treatment systems try to achieve is a signi!cant re-
duction or complete cessation of opioid use; however, 
many patients report continuing to use illicit drugs 
on top of their OMT [see article by Fischer, Nava 
& Stöver in this issue], often risking exclusion from 
treatment. For these patients, it is important that ex-
clusion from treatment is avoided in order to optimise 
treatment outcomes and provide them with a chance 
of recovery. 

In the current analysis, relatively few users 
(11%) who were out of treatment at the time of the 
survey were happy with their lifestyle, but concerns 
regarding their ability to follow the rules governing 
therapy or to be able to complete therapy, and a desire 
to still use drugs occasionally, appear to have contrib-
uted to their decision to remain as out-of-treatment 
users. Psychosocial interventions play a crucial role 
in instilling in patients the motivation to progress to-
wards stages of change that are compatible with the 
treatment (2). The failure to recruit out-of-treatment 
users into therapy, and the sometimes limited progress 
towards recovery made by patients in treatment, may 
be associated in part with how treatment is delivered 

to any professional treatment bodies or medical pro-
fessionals. Many patients and users reported using 
friends and acquaintances or other drug users as ma-
jor sources of information on treatment options, and 
in most countries surveyed, less than half of patients 
and users reported using physicians or pharmacies as 
an information source. Across European countries, 
there are clear differences in how information on 
opioid treatment is obtained, with more than twice 
as many patients (>40%) in Austria, Germany and 
France reporting using credible sources of treatment 
information such as physicians or pharmacies than in 
Norway, Denmark and Greece (<20%). 

Several factors may contribute to these !nd-
ings. It is likely that patients seek information from 
friends, acquaintances and support centres in the !rst 
instance. Once they have made the decision to seek 
treatment, a doctor or other healthcare professional 
would be expected to ensure that they are fully in-
formed of their treatment options; however, there 
seem to be barriers that prevent this communication 
from happening. There may be a reluctance among 
patients to engage with healthcare professionals for 
fear of being stigmatised, or they may assume that 
there is nothing to discuss. In some cases, healthcare 
professionals themselves may offer limited options 
to patients due to a lack of experience or con!dence 
with the full range of therapeutic options, and both 
physicians and patients may prefer to continue with 
the medication they initially used/prescribed, or med-
ications that they are most familiar with. Methadone 
has become a generic term for opioid-dependence 
treatment, based on a 40-year history and a high level 
of awareness of the drug among patients before they 
enter OMT (91.4% of patients in the EQUATOR anal-
ysis were aware of liquid methadone [see article by 
Dale-Perera, Goulão & Stöver in this issue]). As such, 
methadone is often prescribed to patients who have 
used the drug unsuccessfully on one or more previ-
ous occasions, sometimes without regard to clinical 
appropriateness. Thus, physicians as well as patients 
and users may bene!t from education about the treat-
ment options for opioid dependence so that they can 
make informed choices about appropriate treatment.

Overall, there is a clear need to improve access 
to reliable treatment information for opioid-depend-
ent individuals before they access treatment, poten-
tially by improving dialogue between patients and 
healthcare professionals at the early stages of treat-
ment. This is particularly important for patients who 
re-present with opioid dependence having previously 
received OMT, and who may consider themselves al-
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patients who are unwilling to take part in supervised 
dosing.

4.4. Improving treatment access and retention

Understanding the reasons for users remaining 
outside treatment, and potentially changing the con-
ditions that patients are required to meet to enter or 
remain in treatment, is important if we are to !nd 
ways of making treatment more acceptable to patients 
and users. Factors that could improve patients’ will-
ingness to enter or remain in treatment include reduc-
ing the preconditions of treatment (e.g., relaxing dose 
supervision or urine-testing requirements). It is im-
portant to note that supervised dosing can play a role 
in ensuring the safety of treatment, especially during 
the early stages of therapy (17). However, once fea-
sible, unsupervised dosing is likely to maximise the 
chances of recovery, since individuals who need to at-
tend fewer clinic appointments may be able to return 
to a more normal life and potentially be able to work. 
Unsupervised dosing is also less costly than super-
vised dosing (1), which may be important in those 
countries suffering budgetary pressures. Thus, strat-
egies are needed that correctly balance the need for 
supervision without overly restricting patient access 
and retention. Where available, abuse-deterrent for-
mulations of OMT medications can be used to mini-
mise the likelihood of misuse and minimise the need 
for supervision. For example, in the case of metha-
done, most practitioners consider that, to limit abuse, 
it is best to use diluted liquid solutions rather than 
methadone tablets because the former are less read-
ily abused. In the case of buprenorphine, using the 
abuse-deterrent formulation containing naloxone can 
reduce the likelihood of parenteral misuse (12). Even 
though the buprenorphine–naloxone combination 
is the preferred formulation in some clinical guide-
lines, for example in Denmark (11) and the US (3), 
many countries continue to favour the use of mono-
buprenorphine, most probably because it is available 
as a lower-cost generic. Providing the safest treat-
ment options in a GP-based setting may offer a bet-
ter balance between an open-access, less stigmatised 
environment, while managing concerns about diver-
sion and misuse, thus potentially improving patients’ 
willingness to enter and remain in treatment. What 
is certain is that delivering all treatments in exactly 
the same way, in exactly the same settings, does not 
take advantage of the inherent advantages of certain 
medication formulations over others; neither does it 
take into account that some treatment options may be 

and the conditions that patients must meet to enter 
and remain in treatment. Owing to the high human 
and public cost of untreated opioid dependence, it is 
imperative that policymakers understand the factors 
that keep users out of treatment, and design strategies 
to engage with these individuals, even if it requires 
changes to the current treatment system.

4.3. Conditions for patients entering and 
remaining in treatment

Patients reported a number of conditions they 
had to meet to enter and remain in treatment, includ-
ing having their dose supervised daily, attending all 
of their appointments and stopping all illegal drug 
use completely. The need to attend psychosocial 
counselling to stay in treatment differed across coun-
tries, with most patients in Portugal (84%), Germany 
(81%), Greece (74%) and the UK (56%), but fewer 
than 10% of patients in Norway, reporting this as a 
requirement. Patients in Germany, Greece and the UK 
were also particularly likely to report being required 
to attend all appointments and receive supervised dai-
ly dosing. The situation in Germany with regard to 
treatment of opioid dependence is somewhat differ-
ent from other European countries as speci!c aspects 
of treatment, such as the provision of psychosocial 
therapy, have formerly been mandated by law rath-
er than being merely recommendations in clinical 
guidelines (although recent regulations permit OMT 
even if psychosocial care is unavailable). This may 
be a signi!cant contributing factor to the strict condi-
tions reported by German patients. Many physicians 
in Germany also require patients to avoid alcohol 
(requiring zero readings on breath tests) and speci!c 
medications (e.g., benzodiazepines).

Of the conditions cited by European patients 
for staying in treatment, daily supervised dosing, at-
tendance at all appointments and the need to cease 
illegal drug use permanently were considered to be 
those that most impacted on daily life. In addition, 
more than one-quarter of patients thought fewer pre-
conditions and more information about treatment 
options could prompt them to begin treatment at an 
earlier stage, and greater #exibility and fewer rules 
were most often cited by patients as factors that could 
make it easier to stay in treatment. There is therefore 
a clear indication from patients surveyed that precon-
ditions to treatment for opioid dependence represent 
a potential barrier for entering and remaining in treat-
ment. Based on these !ndings, treatments that do 
not require supervision might be expected to attract 
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more suitable than others for particular patients or pa-
tients at particular stages of their recovery. 

5. Conclusions

The aspirations of patients entering treatment 
are to stop their drug use and to enter a path towards 
a ‘normal’ life. Although treatment can offer this 
potential, many patients are failing to achieve some 
of the most basic goals of treatment. For example, a 
substantial proportion of patients continue to use il-
licit drugs on top of, divert, and/or misuse, their OMT 
medication [see article by Fischer, Nava & Stöver 
in this issue]. As shown in the current analysis, pa-
tients appear to be uninformed of their OMT options, 
which may reduce the likelihood of success of each 
new treatment episode. Patients seem to be consulting 
their uninformed peers rather than healthcare profes-
sionals for information on OMT options, and commu-
nication between patients and physicians about treat-
ment choices may be suboptimal. In addition, aspects 
of treatment delivery, such as the level of supervised 
dosing and the stigma of regularly attending a spe-
cialist clinic, may be a barrier to entering or remain-
ing in treatment. These !ndings suggest that health-
care professionals and policymakers should review 
whether their current treatment system is delivering 
the desired outcomes for patients and public health. 
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Summary

In this review we discuss the correlations between aggressiveness, de!ned according to a behaviourist model, and heroin 
dependence according to DSM-IV-R criteria. Criminality appears to be only an indirect, partial index of aggressive be-
haviour in heroin addicts. The aggressive behaviour of heroin addicts is probably different from that of other kinds of 
mentally ill patients, non-opiate substance abusers and the general population, and seems to be speci!cally related to 
the degree of chronic intoxication. Gender differences, aggressive habits before heroin use, and modulation during in-
toxication and/or withdrawal states have been documented. The association between cerebral opioidergic abnormalities 
and psychiatric disorders characterized by affective instability, feelings of anger and hostility, perception abnormalities 
and sexual dysfunction, could explain highly aggressive behaviours of heroin addicts which are not directly related to drug 
supply. Knowledge about the anti-aggressive property of non-opioid drugs is limited. On the other hand, opioid agonists 
are promising agents for the treatment of aggressive behaviours in non-addicted patients, too.

Key Words: Aggressive behaviour; heroin dependence; agonist opioid treatment.

1. Background

In this review we deal with the correlation be-
tween aggressive behaviour and heroin dependence, 
according to the behaviourist model of aggressive-
ness and the DSM-IV diagnosis of heroin dependence 
[1, 8, 11, 39]. 

The term “aggression” can be used to describe 
either active, creative adaptation to the environment 
or negative, destructive behaviour. According to the 
‘behaviourist model’, aggressiveness is not a consti-
tutional trait, but an acquired one. According to the 
‘Yale school’ de!nition, aggression is always sec-
ondary to frustration [39]. However, the “frustration-
aggression theory” postulates that frustration is just 
one of the many factors that can stimulate aggression, 

another factor being instigation. Many types of ac-
quired latent aggression can be manifested too, of-
ten in response to appropriate stimuli, not necessarily 
eliciting frustration [11]: aggression could be evoked, 
beyond its original meaning, by speci!c stimuli, but 
only in people who have learned aggressive behav-
iours [8]. According to Buss we should distinguish 
between aggression and feelings of anger or hostile 
attitudes. He de!nes aggression as the production of 
a noxious stimulus in an interpersonal context, di-
rected from one person against another, whether it 
is physical or verbal, direct or indirect. On the other 
hand, anger is de!ned as an emotional reaction, and 
hostility as a negative attitude towards a person, not 
necessarily preliminary to aggression and not always 
required to underlie aggression. Each of these aspects 
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can be displayed either separately or together with 
the others, independently or in a sequence leading 
from feelings to action. Aggression is more likely to 
be unleashed as a way of reaching goals, rather than 
of taking pleasure in victimizing someone [23-25]. 
Impulsivity and aggressiveness (a tendency towards 
aggression) are not the same, either. According to the 
“behaviourist theory”, an impulse is triggered by an 
environmental or inner stimulus; it stems from an al-
teration to homeostatic balance, and action is the di-
rect consequence of that. Aggressiveness is a planned, 
premeditated act, whereas impulsive ‘acting-outs’ 
are unplanned, overwhelming and inadequate out-
bursts of rage and anger, which do not help anyone to 
reach any actual goal. Impulse control disorders were 
!rst described in 1838 by Esquirol, who suggested 
the de!nition “monomanies instinctives” to describe 
states of behavioural excitement characterized by 
recurrent, irresistible urges of a single kind, leading 
someone to approach the environment or other people 
in an appetitive or destructive way, going beyond his/
her intention or attempt to control themselves.

Buss and Durke described seven different types 
of hostile-aggressive behaviours, which are some-
times expressed in people who have no psychiatric 
history: assault; indirect hostility; irritability; nega-
tivism; resentment; suspicion; verbal hostility. “As-
sault” is the tendency to carry out actions that aim 
to harm and injure people without that occurring in 
an impulsive way. “Indirect hostility” is aggression 
perpetrated without any physical contact, for exam-
ple by denigrating someone in an unpleasant way or 
slamming doors; “irritability” is characterized by a 
low threshold for verbal quarrelling and arguing, with 
a subjective urge to prevail or !ght back as a means 
of achieving one’s goals. “Negativism” consists in a 
strong and persistent opposition in an interactive rela-
tionship, with the refusal to perform any task, ranging 
from simple movements to verbal answers and emo-
tional rejection; “resentment” corresponds to feelings 
of envy or retaliation that derive from underlying dis-
satisfaction arising from one’s personal condition, 
which is often blamed on others; “suspicion” is the 
belief that one is victimized, disliked or even hated by 
others; “verbal hostility” is the tendency to explicitly 
disapprove of the actions of others and the tendency 
to cause controversy, or an inability to avoid it, by 
overreacting verbally. Lastly, to determine the level 
of aggression inhibition, there are 7 different grades, 
from assault down to guilt. People who feel guilty are 
frequently characterized by a strong ethical or moral 
rigidity, or a prick of conscience, and they are often 

worried about their deeds or even thoughts [26].

2. Heroin Addiction and Criminality

Criminality appears to be an indirect, partial cor-
relate of aggressiveness displayed by heroin addicts, 
since the intersection between the two merely re#ects 
acts of violent assaultive behaviour. In fact, offences 
perpetrated by heroin addicts can be divided into 3 
major categories: crimes against 1) property, 2) peo-
ple (assaultive violence) and 3) oneself (suicidality).

Although drug users have always been regarded 
as a single violent social group [103, 135] and their 
involvement in crime is commonly reported [3, 7, 65, 
103]; their commitment to the criminal world is often 
related to the fact that heroin is expensive and illegal 
[65, 103]. In any case, many of the crimes committed 
by heroin addicts do not consist merely in drug selling 
or traf!cking, but also involve other !elds of crimi-
nal behaviour such as violent assaults; in particular, 
heroin addiction seems to be closely connected with 
offences against property [101] of which shoplifting, 
burglary and robbery, are the most common [10, 78, 
87, 123]. In a longitudinal perspective (addiction his-
tory), the predominant type of illegal activity varies 
according to the recurrence of drug-related crime. 
At the same time, the incidence of violent crime 
and acts of hooliganism invariably decreases, while 
the number of people who have committed property 
crimes shows only a slightly falling trend [80].

Compared with the general population, offend-
ers report higher rates of drug use, and drug users are 
more frequently found to be offenders. One study 
reported that 79% of heroin-dependent individuals 
had been arrested and 60% had been convicted for 
a criminal offence [81]. Criminal trends assessed by 
drug of abuse for 2010 con!rmed the transition from 
a downward to an upward trend, starting in 2009, for 
heroin-related offences; before that, the EU average 
for such offences had fallen by 39% during the 2003-
2008 period. The number of heroin-related offences 
increased in 16 reporting countries, while a fall was 
reported in Bulgaria, Germany, Italy and Austria over 
the same period [43]. A few studies have aimed to 
investigate the relationship between crime and heroin 
abuse/dependence [101]. 

Among heroin addicts entering methadone treat-
ment, a majority (55%) had been criminally active in 
the month before the interview [117], and over 90% 
had been convicted at least once of property or drug 
offences [65]. 

Homicide perpetrated by heroin addicts is rare, 
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but lifetime opioid use by serial murderers was re-
lated to a preference for female victims, with a disor-
ganized pattern of behaviour [105]. Heroin addiction 
was also signi!cantly associated with non-homicidal, 
but severe, intimate partner violence [41].

 
3. Heroin Addiction and Suicidality

A positive history of attempted or accomplished 
suicide is common in heroin-dependent people [89]. 
Studies have reported a 7-fold relative risk of sui-
cide among heroin addicts with respect to the gen-
eral population [68, 107, 112] and a 14-fold risk rate 
with respect to age-matched peers [20]. Between 10% 
and 35% of deaths in heroin-dependent individuals 
are due to suicide, with about 40% of heroin abusers 
reporting at least one attempt to commit suicide [20]. 
Independent variables associated with suicidal idea-
tion in this population are receiving welfare bene!ts, 
a bipolar spectrum disorder, unemployment, early 
onset of addiction, living alone, as well as experi-
encing social life and leisure time impairment [94]. 
Also, the number of overdoses can increase the risk of 
suicide attempts [17]. Attempters were younger and 
more likely to be female; they more often reported 
childhood trauma, a family history of suicidal be-
haviour, a history of aggressive behaviour, treatment 
with antidepressant medications, alcohol and cocaine 
addiction [118]. Another study identi!es a personal 
history of suicide attempts and the early onset of her-
oin addiction, but without any gender difference, as 
correlates of suicidal risk in heroin addicts [138]. As 
far as the relationship between suicide and the psy-
chopathology of heroin addicts is concerned, mood 
disorders, in particular, depression, prove to be major 
correlates of suicide. Approximately 90% of heroin 
addicts who attempt suicide have a history of depres-
sive disorder with a higher prevalence of atypical de-
pression. In bipolar I patients without mixed states 
there is a higher risk of substance abuse, but a lower 
risk of suicide; on the other hand, the risk of suicide 
is high in patients who display depressive symptoms 
and go through mixed states [89].

4. Heroin addicts’ aggressive behaviour 

4.1. Aggressive behaviour and psychiatric illness 

Correlations between psychiatric illnesses and 
aggressive behaviour have been well summarized in 
many manuals of psychiatry [50]. It should be noted 
that those with depressive or anxiety symptoms, and 

those with traits of sensitivity and shyness traits tend 
to be less aggressive. Borderline personality disorder 
(BDP) and antisocial personality disorder (APD) fea-
ture impulsive violence and feelings of rage as a main 
psychopathological component. Patients with BPD 
are unstable and impulsive, have precarious social 
relationships, family con#icts that can result in out-
bursts of rage, peak anxiety, negativism, suspicious-
ness, destructive reactions and suicidal acts. These 
subjects are likely to beat people, engage in !ghts, 
offend people, and break objects. Antisocial patients 
too show impaired impulse control: they are extreme-
ly irritable, will often produce gratuitous aggressive 
behaviours towards animals and people; they may 
steal or destroy things, and often run away from their 
homes. In mood disorders, the presence of aggres-
siveness takes different forms during the depressive 
and the maniac phase: in depressed patients hostil-
ity is expressed as irritability, impatience, non-coop-
eration with others, criticism and blame directed at 
oneself or others, with reference to past, present and 
future events. These features can culminate in self-
directed aggressive behaviours such as suicide. In 
the maniac phase, on the basis of unstable mood and 
psychomotor excitement, physical offence can easily 
take place. In catatonic schizophrenia, psychomotor 
arrest alternates with extreme violence and restless-
ness. In some cases, auditory hallucinations may in-
duce patients to take violent actions. Violence is un-
likely in pure anxiety disorders, where emotion often 
springs from self-frustration towards one’s own dis-
order, and is usually expressed by verbal rage rather 
than assaults.

There is general agreement on the higher risk 
of violence among people with severe mental illness 
(SMI) that is worsened by concomitant substance 
abuse, medication non-compliance, or lack of insight 
[133, 134]. Nevertheless, a recent report claimed that 
SMI alone was not statistically related to future vio-
lence behaviours [42, 139]. More precisely, the in-
cidence of violence was only higher for people with 
SMI who had co-occurring substance abuse and/
or dependence [9, 42, 130]. As regards the relation-
ship between speci!c diagnoses and violence in the 
absence of concomitant substance use, the strongest 
association was that found with the bipolar disorder, 
followed by schizophrenia and major depression. 
Since the rates of violence seem to show no correla-
tion with the severity of bipolar disease or with the 
various episodes of disease, the association between 
bipolar disorder and violent crime (including suicide) 
was largely mediated by substance abuse comorbidity 
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[48]. However, if we consider the association between 
SMI and concurrent substance abuse, schizophrenia 
showed the greatest risk of violence. Substance abus-
ers were associated with increased odds of current 
and future violent behaviours in the schizophrenia 
spectrum disorder [18, 34, 46, 137].

Moreover, the trait impulsivity of bipolar sub-
jects appears to show a positive correlation with sub-
stance abuse. Likewise, the episodic impulsivity of 
bipolar subjects increases during periods of symptom 
remission only for those with a history of substance 
abuse. This enhanced disposition to impulsivity even 
in the absence of full-blown mania, may be the reason 
for the increased risk of suicide and aggressive behav-
iours in bipolar substance abusers [132].

4.2. Aggressive behaviour of non-opiate substance 
abusers 

Substance use elicits aggressiveness and im-
pulsivity, especially in those who have a biologically 
violent” disposition [70]. Certain individuals only be-
come hyperactive, violent and dangerous under the 
in#uence of psychoactive substances, whether rec-
reational (alcohol and drugs) or therapeutic (antide-
pressants), a phenomenon that has been described and 
classi!ed as Bipolar Disorder type III [5]: that condi-
tion looms as an atypical variant of bipolar disorder, 
rather than an expected reaction to psychoactive sub-
stances [105]. In drug addiction, the risk of violence 
also depends on the type of substance that is being 
abused; for example, heroin abusers are hardly ever 
violent under the in#uence of narcotics, but they can 
be aggressive during withdrawal, while those who use 
stimulants are likely to be violent under the effects 
of those drugs, even in cases of episodic exposure. 
Actually, violent crime is less frequent in heroin-de-
pendent people than in alcohol an/or stimulant abus-
ers [20, 41, 101].

People who consume alcohol often turn violent 
during intoxication, but alcohol withdrawal can also 
feature restlessness, agitation and irritability, espe-
cially as a result of hallucinations [40]. Alcohol con-
sumption is associated with various types of violence, 
including but not limited to sexual aggression, family 
and marital violence, child abuse and suicide. Reports 
suggest a close link between acute alcohol intoxica-
tion and aggressive behaviour, whereby larger quanti-
ties of alcohol are associated with more severe ag-
gressiveness [64, 111]. 

As regards benzodiazepines, the intake of high 
doses in non-tolerant individuals can lead to violent 

outbursts, or escalations of anger, while chronic in-
toxication may cause an increase in hostile and ag-
gressive tendencies [50].

Data gathered in psychiatric hospitals have 
proved that cannabis-positive acute bipolar psycho-
ses display a characteristically violent clinical pattern 
[90]. Recent data showed that this trend also applies 
to ecstasy users undergoing acute psychotic episodes 
[119].

In comparing the rate of violent offences among 
heroin users and methamphetamine abusers, no dif-
ferences emerged for life-time violence, whereas 
subjects on methamphetamine were signi!cantly 
more likely to have committed violence in the past 
12 months, so prompting the conclusion that regular 
methamphetamine use appears to be associated with 
an increased frequency of violent offences, probably 
with an earlier onset of violent behaviour within the 
history of substance use [37].

4.3. Are heroin addicts more violent than the 
general population?

To our knowledge, few studies have focused on 
comparisons between the aggressiveness of heroin 
addicts and that displayed by the general population. 
Gerra and co-workers demonstrated that the enhance-
ment of aggressive response in heroin-dependent pa-
tients on agonist treatment when faced by a laborato-
ry task (Point Subtraction Aggression Paradigm) was 
higher than in the control group, independently of ag-
onist treatment [59]. Also, heroin addicts who had un-
dergone long-term opioid tapering regimens showed 
a higher degree of outwardly directed aggressiveness 
than healthy subjects [57]. Moreover, as long as we 
consider suicide to be a form of aggressive behaviour, 
heroin users are 14 times more likely than the general 
population to commit suicide, and the prevalence of 
attempted suicide too is far higher than it is among 
community samples [36].

4.3.1. Gender differences

Male and female opioid-dependent patients dif-
fer in their antisocial attitudes and criminal history. 
In particular, females were signi!cantly more hos-
tile than males [109]. A positive criminal record was 
much less likely among females than among males, 
and the recurrence of criminal acts was higher for 
males. Also, the pattern of criminality was different: 
in women, the onset of criminal behaviour occurred at 
a higher age, and their commitment was to drug deal-
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4.5. Aggressive behaviour during intoxication 
and/or withdrawal states

The simplest way to explain the co-presence of 
heroin addiction and violent behaviour is that chronic 
heroin intoxication can enhance aggressive behav-
iour. The evidence of a causal relationship between 
narcotic drug use and crime is derived from longitudi-
nal studies in which the frequency and seriousness of 
crimes committed during periods of active addiction 
far exceed what is reported during non symptomatic 
periods [7, 78, 103, 127]. It was ascertained that, as 
addiction history evolves, the intensity of illegal ac-
tivities does increase, but only slightly. On the other 
hand, the proportion of addicts involved in any crimi-
nal activity rises signi!cantly through time, starting 
from as early as the !rst two years of addiction. Af-
ter that the rate of increase declines noticeably [80]. 
The association between drug use and impulsivity, 
out of intoxication, is well documented [55]. More 
precisely, stimulants can induce an elevation of ag-
gressiveness during intoxication [70], and levels of 
aggressiveness fall as an acute effect of opiate admin-
istration [60], while enduring exposure to the same 
narcotics can lead to a lowered threshold for aggres-
siveness [84]. A four-year trial of methadone treat-
ment (at a narcotic blocking dosage) in 750 criminal 
addicts showed that a majority of patients stopped 
heroin use completely after starting methadone treat-
ment, with high rates of social productivity as de!ned 
by stable employment and responsible behaviour, and 
with no evidence of on-going illicit drug use or fur-
ther criminal convictions, which indicated that crimi-
nal and disruptive behaviours dwindle concomitantly 
with the extinction of drug related urges [38]. Opiate 
withdrawal is often associated with crime (64.4%), 
intoxication by alcohol (13.68%) or other psycho-
active substances (4.27%); three-quarters of all prop-
erty crimes (76.19%) and over a third of all personal 
crimes (35.48%) were committed by patients show-
ing signs of opiate withdrawal [80].

5. Neurobiological correlates of aggressive 
behaviour in heroin addicts

The hypothesis of an association between cer-
ebral opioidergic abnormalities and psychiatric disor-
ders characterized by affective instability, feelings of 
anger and hostility, sensory abnormalities and sexual 
dysfunction, could explain some of the behaviours of 
heroin addicts, especially in connection with women 
[105]. There has been widespread agreement on the 

ing rather than the violent crime frequently recorded 
for men [27, 98]. Nevertheless, women reported in-
volvement in illegal activity more often during the 
year prior to treatment entry [144] and the incidence 
of incarceration had risen faster than that of men, by 
an average rate of 4.6% a year, from 1995 to 2005 
[69]. Gender differences in hostile attitude seem to 
in#uence treatment dropout, as women, who have 
greater levels of hostility at baseline, are more likely 
to drop out. On the other hand, men’s endurance in 
treatment did not vary according to their level of hos-
tility [109].

4.4. Aggressive attitude before heroin use

Common people are afraid of drug addicts, be-
cause of their violent and antisocial behaviour and 
their generally aggressive attitude, whether primary, 
or else induced by drug intoxication or withdrawal 
[76]. Aggressiveness and violence in heroin addicts 
before the onset of heroin use, is a poorly investigated 
issue; but at least one study identi!ed marked premor-
bid traits of irritability [52]. Few studies shed light 
on the possible mechanism by which subjects choose 
between drugs and become attached to speci!c ones. 
On one hypothesis, drugs are not chosen randomly; 
on the other, the choice is the result of an interaction 
between psychopharmacological action and the dom-
inant painful feelings, which were buffered as a result 
of drug self-administration. In line with this interpre-
tation, addicts-to-be are likely to different substances 
for self-medication on the basis of their personality 
#aws [77].  As a result, narcotic addicts may prefer 
opiates because of their positive effects in suppress-
ing rage and aggressiveness. Hence, heroin addiction 
appears to result from the self-medication dynamics 
by which the substance helps to manage pre-existing 
aggressive distress. [4]. There is some evidence that 
the aggressiveness and violence of heroin addicts are 
frequently associated with the presence of an antiso-
cial personality [33, 35, 51]. Antisocial traits seem to 
be more important than drug effects in determining 
outward aggressiveness among heroin addicts [57]. 
An association has been documented between pre-
morbid personality terms and the clinical features of 
heroin addiction, and the severity of the withdrawal 
syndrome [2]. In the light of this evidence, it may be 
the case that individuals who become opiate users are 
more likely to show aggressiveness not because of the 
drug itself, but because of a pre-existing premorbid 
aggressive disposition, leading them to form ties se-
lectively with narcotics [70].
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patients with severe mental illness showed a better 
long-term outcome than treatment-resistant patients 
without psychiatric comorbidity [93]. In order to bet-
ter understand the dynamics of violence among her-
oin addicts, we have looked into the correlation with 
drug abuse history variables: those for whom crime 
preceded heroin use (primary criminals) were young-
er and more likely to be male than those for whom 
heroin use preceded crime (secondary criminals). Pri-
mary criminals were also more likely to have com-
mitted violent crime and to qualify for a diagnosis of 
antisocial personality disorder (ASPD). The criminal 
behaviour of the secondary antisocials, especially fe-
males, may be brought on by heroin addiction rather 
than being an expression of the underlying antisocial 
personality [75]. A large body of literature on the ef-
fects of opiates on aggressive behaviour in animals 
suggests that morphine and other opiates temporarily 
reduce aggressive behaviour [67], although this effect 
is subject to tolerance [116]. Conversely, controlled 
studies in humans have demonstrated heightened ag-
gressive behaviour by carrying out laboratory meas-
urements of aggressive behaviour after the adminis-
tration either of codeine [128] or morphine [12].

From a neuropsychological point of view, heroin 
use has implies short- and long-term consequences. 
In particular, impulse control dysfunction and nega-
tive affective states have been reported [82, 131]. The 
continuous intake of this substance increases levels 
of impulsivity that return to baseline (pre-heroin) lev-
els throughout abstinence: in heroin-dependent sub-
jects, impulsivity therefore becomes more intense as 
a result of chronic heroin exposure, rather than being 
a vulnerability trait [120]. Aggressiveness and self-
injurious behaviour usually run parallel, as both are 
supported by impulsiveness, and usually mirror the 
severity of opiate intoxication [94]. The most com-
mon form of impulsiveness in addicts is connected 
with their extreme proneness to react to drug-related 
stimuli [19, 142, 143, 145], but a more general reduc-
tion of inhibitory control over impulsiveness can be 
observed in behavioural patterns not directly linked 
with drug use. The performance of habitual smokers, 
alcoholics, cocaine users and opiate addicts in carry-
ing out behavioural tasks designed to measure impul-
siveness, such as the Iowa Gambling Task Stroop test, 
indicates a general increase in the level of impulsive-
ness [49, 83, 110, 115]. The altered response to these 
tests may also depend on an underlying, previously 
active mental disorder or condition [30, 79, 100, 102, 
136]. Data consistent with the direct pro-impulsive 
action of drugs have been reported for nicotine, al-

existence of a direct relationship between heroin use 
and crime, but no consensus as to its nature. It seems 
not to be a straightforward or direct cause-effect re-
lationship, as other factors (such as psychiatric co-
morbidity, age and ethnicity) show their in#uence 
on criminal activity [101]. Most probably, the need 
for opiates does not simply lead to crime: rather, opi-
ate use and certain types of criminal activity tend 
to in#uence each other via an aggressive link [66]. 
Back in the eighties, authors explained the increase 
in crime rates among narcotic addicts on the basis 
of pre-addictive characteristics, especially criminal 
habits and drug use prior to narcotic addiction. Early 
family in#uences such as parental crime, the use of 
drugs and alcohol by other family members, and a 
lack of religious upbringing also appear to play an 
important role [124]. It is true that illegal activities 
could be detected as result of chronic intoxication at-
tributable to drug abuse; it is the mental attitudes that 
had already been developing in the premorbid period 
that contribute most to an understanding of individual 
behaviours and the nature of addicts’ illegal activi-
ties [38, 80]. Antisocial personality disorder (ASPD) 
is a commonly diagnosed, serious health mental dis-
order in substance users, with approximately 16-27% 
meeting DSM-IV for ASPD [6]. Psychopathological 
symptoms such as impulsive-aggressive behaviour, 
irresponsibility, egocentricity, lack of conscience, and 
social maladjustment are diagnostic features of ASPD 
[99]. Antisocial personality traits, in addition to a 
!nding of lifetime antisocial behaviour, do increase 
the risk both of violent and non-violent offences [16]. 
A study on aggressive responses in abstinent heroin 
addicts showed no correlation between the degree of 
exposure to heroin (substance abuse history duration) 
and levels of aggressiveness, but heroin-dependent 
patients seemed to have higher outwardly directed 
aggressiveness than healthy subjects, possibly as a 
result of monoamine hyper-reactivity after long-term 
opiate discontinuation. Authors have concluded that 
aggressiveness seems to be related more to premorbid 
personalities than to addiction itself [58]. High lev-
els of aggressiveness have also been found in heroin-
dependent patients treated with methadone, suggest-
ing that the level of aggressiveness demonstrated by 
methadone patients seemed to be related to personal-
ity factors rather than pharmacological ones [56, 70]. 
On the other hand, heroin-dependent patients with 
severe psychopathological features need a higher 
dosage of methadone to become stabilized. Contra-
ry to expectations, when behavioural stabilization is 
pursued with no dose threshold, treatment-resistant 
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inhibitors (SSRI) are believed to have a potential role 
in the treatment of aggressive behaviours [14]. 

Two studies evaluated the role of anti-aggres-
sive drugs as adjunctive agents in the treatment of 
heroin addicts on methadone maintenance therapy, 
indicating that the antipsychotic olanzapine [54] and 
the SSRI sertraline [72], respectively, could be help-
ful in reducing aggressive and hostile behaviours.

6.2. Agonist opioid treatment of aggressive 
behaviour

The body of data available on the impact of dif-
ferent treatments for aggressive phenomena related 
to heroin addiction is far from being exhaustive. De-
spite this, some of the data acquired so far allow us to 
comment on the role of the pharmacological pro!les 
of methadone, buprenorphine and naltrexone within 
maintenance treatment regimens.

There is general agreement that effective treat-
ment reduces violence and rates of incarceration 
among opiate addicts [28, 61], and patients who stop 
using heroin regularly after treatment are also likely 
to stop offending, or to reduce their levels of offend-
ing behaviour [59, 62, 63, 67, 71, 125]. Adopting a 
prospective view, those who were enrolled in metha-
done treatment at the 4- or 10-month follow-up as-
sessment had fewer arrests at their 12- and 24-month 
post-baseline follow-ups [122]. 

Aggressiveness seems to in#uence methadone 
stabilization dosage, which is higher for addicts with 
high-aggression baseline scores [96, 109].

Therapeutic effects on mental disorders can be 
expected from buprenorphine, in line with its dis-
tinctive receptorial pro!le. Buprenorphine combines 
μ-agonism, which is closely linked to its anticraving 
properties and is shared with methadone, with a k-
antagonist activity [104]. This particular combination 
makes it easier to assess the psychotropic effects of 
k-antagonism, since retention rates are higher than 
those made possible by pure antagonists, such as nal-
trexone, which are poorly tolerated by heroin addicts, 
in general, and mentally ill ones, in particular [91, 
92]. The buprenorphine-naltrexone combination (ver-
sus naltrexone only) produced a higher retention rate, 
with a better psychopathological adjustment (dys-
phoria, depression, irritability, depression, anxiety, 
asthenia, nausea, sickness or stomach ache) than the 
same patients had experienced before dropping out of 
previous naltrexone maintenance [53]. 

The highest retention rates and long-term results 
in buprenorphine treatment are obtained at dosages 

cohol, heroin and cocaine [15, 108, 113, 114, 140]. 
Subjects with impulsive personality structures and 
earlier involvement in drug use are those who seem 
to develop the most severe withdrawal syndromes, 
suggesting that opiate balance and control over ag-
gressiveness share some brain areas. Before the onset 
of addiction, impulsive subjects display proneness to 
aggressive behaviour, together with a disposition to-
wards risk taking, drug use included. In the context of 
drug use, these subjects experience a quicker transi-
tion to regular drug use and tolerance. Once addiction 
has developed, the two kinds of functional damage 
run in parallel, and mirror the severity of addiction it-
self, together with the disruptive behaviour associated 
with drug seeking. It therefore appears awkward to 
disentangle earlier mental conditions from those that 
follow the onset of addiction, since they have com-
mon neurobiological roots, and in#uence each other 
through a reverberating brain pathway [95]. 

6. Pharmacological treatment of aggressive 
behaviour and violence

6.1. Non-opioid medications

Several drugs are currently employed in the 
treatment of aggressive behaviours, but at the mo-
ment the US Food and Drug Administration has not 
approved any speci!c drug for aggressiveness [32, 
86]. In recent years, antiepileptic drugs have become 
increasingly popular for the management of aggres-
sive behaviour, and strong evidence exists for most of 
them, such as phenytoin, carbamazepine, lamotrigine, 
valproate/divalproex sodium, topiramate [129]. The 
role of antipsychotics is well established, both for 
typical and atypical drugs, and they are recommended 
in cases of acute aggressive behaviour [22, 121, 141], 
while clozapine should be considered when aggres-
sive behaviour persists or recurs despite treatment 
[21, 29]. Benzodiazepines have a role in controlling 
acute agitation, but their long-term use for persistent 
aggressive behaviour is not recommended [141]. Be-
ta-blockers have been reported as useful in the man-
agement of aggressive behaviour in elderly demented 
patients [126] and they are also effective in treating 
impulsive aggression in patients with other kinds of 
brain damage [74]. Aggressive behaviour is associ-
ated with reduced central serotoninergic functioning 
in some areas, so there seems to be an inverse rela-
tionship between platelet 5-HTT and aggressive be-
haviour [31]; in addition, selective serotonin reuptake 
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suicidality and violent behaviour than with naltrexone 
treatment, during both the early and the later phases of 
treatment [89, 97]; highly aggressive patients at treat-
ment entrance are likely to drop out during long-term 
naltrexone maintenance, like those with mood disor-
ders or psychotic disorders [92]. Despite the reborn 
interest in sustained-release naltrexone for the treat-
ment of narcotic addiction, the available data indicate 
that, with this type of naltrexone, retention rates and 
outreach are the poorest among potentially effective 
treatments: in particular, aggressive addicts are one of 
those categories which achieve the worst results when 
they enter naltrexone maintenance. The employment 
of naltrexone in rapid detoxi!cation regimens, or as a 
trail to detoxi!cation as a means to prevent short-term 
relapse into use, although somewhat popular, cannot 
be discussed here, as that topic pertains to the issue of 
addiction treatment.

No data are available on the speci!c effects 
of slow-release morphine on the aggressiveness of 
treated subjects [73], whereas some data indicate the 
advantages of methadone maintenance over heroin 
maintenance, in terms of a reduction in levels of new-
ly recorded crimes [85]. 

7. Points of interest and future research 
outlines

According to the behaviourist model, most be-
haviours originate in learning processes. In this way, 
aggressiveness could be explained in terms of a learn-
ing reaction to frustrating and aversive experiences, 
which can later be evoked more and more readily. 
The ‘addiction world’ could represent an environ-
mental substrate on which abusers learn aggressive 
dynamics, and at the same time a context in which 
the practice of aggression may turn out to be useful or 
necessary in maintaining support for the habit. Heroin 
addicts seem to be best characterized by a non-im-
pulsive aggressive attitude, underlying a habitual an-
tisocial behaviour, rather than an impulsive, explosive 
aggressiveness that is matched with affective insta-
bility and disinhibition, but not necessarily linked to 
habitual antisocial behaviour. 

The crimes perpetrated by heroin addicts ap-
pear to have the aim of supplying oneself with the 
substance, whereas the effects of heroin intrinsically 
tend to favour control over aggressiveness. Rising ag-
gressiveness as the course of heroin addiction goes 
forward may stem from a progressive imbalance of 
the opioid function, due to high tolerance levels. Al-
cohol and psychostimulants, on the other hand, ap-

that provide a combination of k-antagonism with pre-
plateau levels of μ-mediated stimulation [104]. Other 
studies have stressed that buprenorphine seems to be 
more effective in opioid-dependent patients affected 
by depression, probably due to the action of kappa 
opioid-receptor antagonists in counteracting dyspho-
ria, negativism and anxiety [54]. As previously men-
tioned, in reviewing the SCL-90 !ve factor solution, 
buprenorphine seemed to produce better results than 
methadone in patients with prominently violent-sui-
cidal behaviours [88]. 

The idea that the impact of opioid agonist treat-
ment is in#uenced by the psychopathological pro!le 
of heroin addicts has been rarely investigated: we have 
tried to assess the differential impact of opioid ago-
nist treatment (methadone and buprenorphine) on the 
psychopathological dimensions found by a factorial 
analysis of the SCL-90 as administered to a sample of 
1,055 patients under agonist treatment. Patients were 
sub-grouped into !ve categories according to which 
of the !ve following dominant factors were shown: 
(1) depressive symptomatology with prominent feel-
ings of worthlessness-being trapped or caught, (2) 
somatization symptoms, (3) interpersonal sensitivity 
and psychotic symptoms, (4) panic symptomatology, 
and (5) violence and self-injurious behaviour. The 
groups did not differ on the basis of sex or duration 
of dependence. The !fth factor group (violence-sui-
cide) features impulsive acting-outs and self-directed 
aggressiveness. These patients may cry out loud or 
throw objects with the aim of smashing them into 
pieces, or suffer from outbursts of rage. They often 
argue and feel the urge to push, hurt or beat up others. 
At the same time, they also report suicidal thoughts, 
or longings for death, are upset, excited or restless, 
and !nd it hard to stay seated or lie down, even for 
a while. Younger patients with heroin addiction were 
more strongly represented in the dominant violence-
suicide group [95].

No statistically signi!cant differences were ob-
served for subjects belonging to the ‘worthlessness-
being trapped’, ‘somatization’ and ‘panic-anxiety’ 
dominant groups by type of agonist treatment (i.e. 
whether they were taking buprenorphine or metha-
done). Methadone treatment was correlated with be-
longing to the ‘sensitivity-psychoticism’ dominant 
group, whereas buprenorphine was associated with 
belonging to the ‘violence-suicide’ dominant symp-
tomatology [88]. On the whole, no difference in as-
sault emerged between treatment groups, either in the 
early or the maintenance stage of treatment. However, 
any agonist treatment was related to lower levels of 
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O. (1995): Buprenorphine treatment of refractory 
depression. J Clin Psychopharmacol. 15(1): 49-57.
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15. Bornovalova M. A., Daughters S. B., Hernandez G. 
D., Richards J. B., Lejuez C. W. (2005): Differences 
in impulsivity and risk-taking propensity between 
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M. J. (2002): The prediction of violent and nonviolent 
criminal behavior in a methadone maintenance 
population. J Pers Disord. 16(4): 360-373.

17. Bradvik L., Frank A., Hulenvik P., Medvedeo A., 
Berglund M. (2007): Heroin addicts reporting previous 
heroin overdoses also report suicide attempts. Suicide 
Life Threat Behav. 37(4): 475-481.

18. Brecher M, Wang Bw, Wong H, Morgan Jp (1988): 
Phencyclidine and violence: clinical and legal issues. J 
Clin Psychopharmacol. 8: 398-401.
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pear to raise rates of aggressiveness, so leading to the 
perpetration of violent crimes such as homicide and 
physical assault, with a weaker link with the need to 
support regular use.

According to Khantzian’s self-medication hy-
pothesis, narcotic addicts prefer opiates because of 
their powerful buffering action on the disorganizing 
and threatening affects of pre-existent rage and ag-
gressive behaviours. In the light of our review, how-
ever, that hypothesis has received hardly any support 
from statistical analyses. Most aggressive behaviours 
appear in non-compensated heroin addicts, so that it 
could be counter-hypothesized that it is substance-
related damage that causes an increase in levels of ag-
gression, whereas the brain substrate corresponds to 
premorbid personality traits. Consequently, we could 
consider the standard aggressiveness displayed by 
heroin addicts as a symptom of heroin addiction itself, 
worsening as the loss of opioid balance increases, and 
becoming exacerbated by repeated learning cycles of 
violent behaviour that aim to ensure self-supplying 
of the substance. If that is so, not only do treatments 
provide aggression control along with their action on 
core addictive symptoms, but it also follows that ag-
gressiveness itself may be seen as a useful parameter 
for monitoring the effectiveness of addiction treat-
ment, together with urinalyses and improvements in 
social functioning.

Lastly, given the effectiveness of opioids as 
anti-aggressive drugs in heroin addicts and the in-
volvement of the opioid system in modulating ag-
gressiveness, we may also regard them as candidates 
for future use in violent non-addicted psychiatric pa-
tients, at least for slow-acting opiates involving no 
addiction risk, such as oral methadone, slow release 
morphine and sublingual buprenorphine. In addition, 
the possible antidepressant [13, 45, 47], mood-stabi-
lizing [44, 106] anti-psychotic [84] effects of opioids 
could support their employment as a core psychotrop-
ic treatment in a wide range of psychiatric disorders. 
Buprenorphine may be the optimal drug for this new 
form of use, because of its kinetics and potency. Un-
like methadone, buprenorphine has a longer half-life, 
it is safer for the induction of non-tolerant subjects, 
and its abuse liability is limited to injective misuse by 
heroin addicts. 
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Summary

PTSD is one of the most frequently occurring sequelae in earthquake survivors and increasing literature has been focused 
on its potential risk factors. More recently increasing evidence has highlighted the onset of maladaptive behaviours in the 
same populations. The aim of the present study was to explore: 1) the role of degree of exposure (“direct” vs “indirect”), 
gender and age (> o ≤40) as potential risk factors for PTSD in a sample of L’Aquila 2009 earthquake survivors; 2) the role 
of these same variables and of PTSD as potential risk factors for maladaptive behaviours in the same sample. A group of 
444 subjects was evaluated by the Trauma and Loss-Self Report (TALS-SR) 10 months after exposure. Results showed 
signi!cantly higher PTSD prevalence rates in: exposed with respect to not exposed subjects; women with respect to men 
(in the whole sample and in all subgroups, with the only exception of the older subjects not exposed); not exposed younger 
women with respect to the older ones. PTSD and “direct” exposure represented a major risk factor for the presence of at 
least one maladaptive behaviour, with female gender playing a role only among no-PTSD subjects. For the TALS-SR item 
n.99 (“Use alcohol or drugs or over-the-counter medications to calm yourself …?” ) only PTSD and “direct” exposure 
emerged as risk factors. Our results con!rm the pervasive effects of earthquakes for mental health in the general popula-
tion, and highlight the role of gender and proximity as primary correlates of PTSD, and of PTSD and degree of exposure 
for maladaptive behaviours, particularly alcohol and substance use. 

Key Words: PTSD;  earthquake; gender; age; exposure; L’Aquila; substance abuse

1. Introduction

Several studies have investigated the onset of 
Post-Traumatic Stress Disorder (PTSD) among vic-
tims of earthquakes, as it represents the most fre-
quently reported psychiatric sequelae of traumatic 
exposure (33, 32, 28, 22, 52) and is often associated 
with chronic course and high risk for suicide (36,3 
26,16,8,18,19). 

Italy is one of the most seismically active coun-
tries in Europe but it is unusual for the Country to 
experience deadly earthquakes. On April 6th 2009, an 
earthquake (Richter Magnitude 6.3) struck L’Aquila, 

Italy, leading to the collapse of many buildings, to the 
death of 309 people, to the injury of more than 1600 
individuals and to the displacement of about 66,000 
individuals.

In two previous studies we explored the preva-
lence rates of PTSD among adolescents who sur-
vived the L’Aquila 2009 earthquake. All subjects 
were students attending the last year of high school 
in L’Aquila investigated either 10 (18) or 21 months 
(19) after exposure. In agreement with previous stud-
ies (33, 3, 26), our results showed PTSD rates as high 
as 37.5% after 10 months (18) and 30.7% after 21 
months (19). Further, signi!cantly higher post-trau-
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matic stress symptoms rates were reported among 
survivors who reported the loss of a signi!cant other 
in the framework of the earthquake (19) corroborat-
ing the need to accurately investigate bereavement-
related symptomatology (35, 20) . 

Increasing effort has been devoted exploring the 
role of risk factors, such as degree of exposure, gen-
der and age in the development of PTSD following an 
earthquake. 

The degree of earthquake exposure, de!ned as 
the distance from the epicenter, has been related to the 
onset of PTSD (2,9 6, 5). Armenian et al. (2), reported 
higher PTSD rates among 1785 survivors from areas 
with the worst destruction in the immediate aftermath 
of the 1988 Armenia earthquake. Cao et al. (9), found 
signi!cant differences in PTSD prevalence rates be-
tween three different groups of subjects exposed to 
the 1988 Yun Nan (China) earthquake, examined ac-
cording to their distance from the epicentre. Results 
showed the highest PTSD rates in the closest group 
to the epicenter. These !ndings as a whole seem to 
suggest a relationship between the proximity to the 
epicenter of an earthquake and the increasing levels 
of PTSD rates in the general population. 

 There is agreement in the literature on the high-
er vulnerability of women to the impact of traumatic 
events, including earthquakes. Women, in fact fre-
quently report higher rates of PTSD than men (44, 
38, 27, 33, 24, 3, 12, 13, 26, 41, 53, 54, 19, 55, 21). 
Priebe et al. (42) in a sample of 2.148 survivors to an 
earthquake in 2002, in a rural region of Italy, reported 
PTSD prevalence rates of 14,5%, with higher rates 
among women, subjects over 55 years of age and peo-
ple with lower school education.

Conversely inconsistent data have been reported 
on age. More recently, Zhang et al. (56) found almost 
a 20% prevalence of PTSD in a sample of elderly sub-
jects exposed to Wenchuan earthquake 1 year after 
the event, showing also the role of loss of livelihood, 
bereavement, injury and initial fear during the event. 
More systematic data is required to understand age 
and gender differences in PTSD following earth-
quakes.

Increasing data have highlighted the onset of 
maladaptive behaviours, de!ned as volitional behav-
iours whose outcome is uncertain and which entail 
negative consequences that impact everyday activi-
ties (29, 39, 20) in populations exposed to trauma (48, 
30, 31, 23), but data on earthquake survivors are still 
scarce (18). 

The aim of the present study was to explore, in 
a sample of L’Aquila 2009 earthquake survivors, the 

role of degree of exposure (“direct” vs “indirect”), 
gender and age (> o <40) as possible risk factors for 
PTSD. Secondary aim was to explore these same var-
iables and PTSD as potential risk factors for maladap-
tive behaviours in the same sample. 

2. Methods

2.1. Study Participants

The target population included a total sample 
of 444 subjects (mean age 34.26±14.23 years): 219 
women and 225 men. Within the whole sample, 234 
subjects (mean age 33.09±14.44 years; 122 women 
and 112 men) were residents of the town of L’Aquila 
who had experienced the April 6th 2009 earthquake 
10 months earlier (“exposed”), while 210 subjects 
(mean age 35.57±13.91 years; 97 women and 113 
men) had been “indirectly” exposed to the same 
earthquake (“not-exposed”) as they were recruited 
among subjects living more than 150 Km far from 
the town of L’Aquila and had not been affected by the 
earthquake. The “exposed” population included peo-
ple living in the town of L’Aquila who had received 
assistance in the emergency conditions that prevailed. 
All residents of the town of L’Aquila had been dis-
placed in locations within a 150 km area from the 
town or in tents located in the urban area due to the 
distruction of large parts of the town. Even 10 months 
after the earthquake, only 25% of the inhabitants were 
able to return to their homes. 

On the basis of the assumption that younger and 
older subjects might report different levels of symp-
tomatology, the age was coded into two categories: 
≤40 and >40 years, both for “exposed” and “not ex-
posed” subjects.

Post-traumatic stress symptoms related to the 
L’Aquila 2009 earthquake were self-rated on the 
Trauma and Loss Spectrum-Self Report (TALS-SR) 
(17) . 

The Ethics Committee of the University of 
L’Aquila approved all recruitment and assessment 
procedures. Eligible subjects provided written in-
formed consent after receiving a complete description 
of the study and having an opportunity to ask ques-
tions. 

2.2. Instruments and assessments

The TALS-SR is an instrument developed and 
validated by clinicians and researchers who comprise 
an international (Italy-U.S.A) collaborative research 
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group named “Spectrum-Project”. Using the term 
“Spectrum”, these researchers refer to a broad array 
of manifestations of a mental disorder, including its 
core and most severe range of symptoms, as well as 
its subthreshold manifestations. The latter may be ei-
ther temperamental traits, or prodromal or residual 
symptoms following or preceding a fully developed 
episode (25,10). The TALS-SR is the last developed 
instrument (15), with the !rst ones being those for 
the assessments of the panic-.agoraphobic (10) and 
mood (14) spectra and the most recent those for as-
sessing substance use disorder spectra (46, 4). The 
TALS-SR includes 116 items exploring the lifetime 
experience of a range of loss and/or traumatic events 
and lifetime symptoms, behaviors and personal char-
acteristics that might represent manifestations and/or 
risk factors for the development of a stress response 
syndrome. The TALS-SR also addresses symptoms 
of loss related symptomatology, accordingly to the 
recent concepts of traumatic or complicated grief (43, 
7). Items responses are coded in a dichotomous way 
(yes/no). The instrument is organized into 9 domains 
and domain scores are obtained by counting the 
number of positive answers. According to the aims 
of the present study subjects were asked to ful!ll do-
mains IV and over, referring symptoms occurred after 
the earthquake exposure. Domain IV (“Reactions to 
losses or upsetting events”) includes a range of emo-
tional, physical and cognitive symptoms occurring 
as acute response to the event. Domain V (“Re-ex-
periencing”), domain VI (“Avoidance and numbing”) 
and domain VIII (“Arousal”) include re-experiencing, 
avoidance and numbing, and arousal symptoms re-
spectively. Domain VII (“Maladaptive copying”) tar-
gets maladaptive coping and behaviours. This domain 
explores whether the subject stopped taking care of 
him/herself, stopped taking prescribed medications or 
failed to follow-up medical recommendations, used 
alcohol or drugs or over-the-counter medications to 
calm him/herself or to relieve emotional or physical 
pain, engaged in risk-taking behaviours (e.g. driv-
ing fast, promiscuous sex, hanging out in dangerous 
neighbourhoods), suicidal ideations (wishing he/she 
hadn’t survived; thinking about ending his/her life; 
intentionally scratching, cutting, burning, or hurting 
him/herself; attempting suicide). 

The presence of PTSD was assessed by means 
of the items of the TALS-SR correspond g to DSM-
IV-TR criteria for PTSD diagnosis. 

2.3. Statistical Analyses

The effects of degree of exposure, gender and 
age on PTSD were measured by the 2 tests. A clas-
si!cation method, based on decision tree, was also 
utilized to locate the independent variables with the 
strongest interactions with PTSD. Finally, we per-
formed a multiple logistic regression analysis to esti-
mate the relationship between the predictive variables 
and PTSD prevalence. The effects of degree of expo-
sure, gender, age and PTSD on the presence of at least 
one maladaptive behaviour, and of each one of these 
behaviours assessed by the TALS-SR Domain VII 
items, were explored by means of the same analyses.

All statistical analyses were carried out using 
the IBM Statistical Package for Social Science, ver-
sion 20.0.

3. Results

Details on the PTSD prevalence rates compared 
for degree of exposure, gender and age are reported in 
Tables 1,2,3. In particular, signi!cantly higher PTSD 
rates were reported among 'exposed' with respect to 
'not exposed' subjects both in the whole sample and 
in all subgroups. We also found signi!cantly higher 
PTSD prevalence rates in women with respect to 
men, in the whole sample and in all subgroups, with 
the only exception of the older subjects 'not exposed'. 
Signi!cant age differences in the PTSD prevalence 
rates were found among women, with younger wom-
en being more affected than older ones (50.8% vs 
35.2%). Nevertheless, this effect seems quite due to 
the 'not exposed' women subgroup: note that a signi!-
cant difference was present in this subgroup (30.8% 
vs 13.3%, p=.041) while it was not present in the 'ex-
posed' women subgroup (64.1% vs 58.1%) .

A classi!cation decision tree, based on the Chi-
Squared Automatic Interaction Detection (CHAID) 
method, con!rmed that the strongest effects on PTSD 
prevalence rates were due to both exposure and gen-
der, with women and exposed subjects being most 
affected, and that age had an impact on PTSD preva-
lence among 'not exposed' women only (see node 7 
and node 8 in !gure1).

A multiple logistic regression model showed an 
increased likelihood of PTSD being associated with 
degree of earthquake exposure (OR=5.87, CI95%: 
3.52-9.77) and female gender (OR=5.29, CI95%: 
3.27-8.64) only. 

With regard to the presence of at least one mala-
daptive behaviour, the following risk factors emerged: 
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Table 1. Gender differences in PTSD prevalence rates  in the total sample  and within Age*Exposure  subgroups

    Exposition to earthquake  

    Not Exposed Exposed Total

Age 
categories

≤40 
years old

16 (30.8%) vs 
4 (5.7%)  

2=13.67, p< .001 

50 (64.1%) vs 
17(23.9%)  

2=24.22, p< .001 

66 (50.8%) vs 
21 (14.9%)  

2=39.94, p< .001

>40 
years old

6 (13.3%) vs 
1 (2.3%)  

Fisher, p= .111

25 (58.1%) vs 
11 (26.8%)  

2=8.40, p= .004

31 (35.21%) vs 
12 (14.3%)  

2=10.05, p= .002

  Total
22 (22.7%) vs 

5 (4.4%)  
2=15.27, p< .001

75 (62.0%) vs 
28 (25.0%)  

2=32.26, p< .001

97 (44.5%) vs 
33 (14.7%)  

2=47.51, p< .001

Table 2. Differences in earthquake degree of exposure (“direct” vs “indirect”) in PTSD prevalence rates in the total 
sample and within Age*Gender subgroups

    Gender  

    Males Females Total

Age 
categories

≤40 
years old

17 (23.9%) vs 
4 (5.7%)  

2=9.24, p= .002 

50 (64.1%) vs 
16(30.8%)  

2=13.87, p< .001 

67(45.0%) vs 
20 (16.4%)  

2=25.12, p< .001

>40 
years old

11 (26.8%) vs 
1 (2.3%)  

2=10.29, p= .001 

25 (58.1%) vs 
6 (13.3%)  

2=19.35, p< .001

36 (42.9%) vs 
7 (8.0%)  

2=27.92, p< .001

  Total
28 (25.0%) vs 

5 (4.4%)  
2=19.03, p< .001

75 (62.0%) vs 
22 (22.7%)  

2=33.68, p< .001

103 (44.2%) vs 
27 (12.9%)  

2=52.35, p< .001

Table 3. Age differences (“≤40” vs “>40”)  in PTSD prevalence rates in the total sample and within Gender*Exposure 
subgroups

    Exposition to earthquake  

    Not Exposed Exposed Total

Gender

Males
4 (5.7%) vs 

1 (2.3%)  
Fisher, p= .648

17 (23.9%) vs 
11(26.8%)  

2=0.12, p= .734

21 (14.9%) vs  
12 (14.3%) 

2=0.02, p= .901

Females
16 (30.8%) vs 

6 (13.3%)  
2=4.18, p=.041

50 (64.1%) vs 
25 (58.1%)  

2=0.418, p= .518

66 (50.8%) vs 
31 (35.2%)  

2=5.13, p= .023

  Total
20 (16.4%) vs 

7 (8%) 
2=3.25, p= .071

67 (45.0%) vs  
36 (42.9%) vs 
2=0.10, p= .756

87 (32.1%) vs 
43 (25.0%) 

2=2.56, p= .110
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4. Discussion 

The results of the present study are in line with 
previous studies on earthquake survivors (6, 33, 5, 
34, 42, 50, 51, 18, 19) showing high rates of PTSD 
among survivors to the L’Aquila 2009 earthquake 
in Italy. In particular, PTSD rates as high as 44.0% 
were reported among subjects who had been directly 
exposed to this event, with women being the most 
affected. Gender differences also emerged in PTSD 
rates among subjects who had not been directly ex-
posed to the L’Aquila earthquake who showed sig-
ni!cantly lower (16.6%) PTSD rates with respect to 
the subjects who had been directly exposed. 

 Our data corroborate previous literature on 
earthquake-exposed populations investigated at dif-
ferent distances from the epicenter, suggesting the 
highest impact of these events on individuals located 
in the closest areas to the epicentre (9, 49, 1, 11, 37). 
In a previous report (33) female gender was reported 
to be associated with signi!cantly higher PTSD in 
earthquake-exposed populations. 

PTSD vs no PTSD (48.5% vs 13.7%, p<.001); 'ex-
posed' vs 'not exposed' both among PTSD patients 
(57.3% vs 14.8%, p<.001) and no-PTSD subjects 
(21.4% vs 8.2%, p=.001); women vs men among no-
PTSD only (23% vs 7.8%, p<.001). Exploring each 
item of the TALS-SR Domain VII independently, 
PTSD resulted the major risk factor for all of them. 
PTSD and “direct” exposure (see Fig.2) emerged as 
risk factors for item n.99 (“Use alcohol or drugs or 
over-the-counter medications to calm yourself …?”). 
Further, with regard to the items n. 97 (“Stop taking 
care of yourself, for example, not getting enough rest 
or not eating right?”) and n. 98 (“Stop taking pre-
scribed medications or fail to follow-up with medical 
recommendations ...?” ), female gender resulted a risk 
factor among no-PTSD subjects only (18% vs 3.6%, 
p<.001 and 5.7% vs 1.0%, p=.015 respectively) and 
in the former “direct” exposure resulted a risk factor 
both among subjects with PTSD and women without 
PTSD (46.6% vs 14.8%, p=.003 and 29.8% vs 10.7%, 
p=.008, respectively). 

Figure1 – Classi!cation decision tree on PTSD prevalence rates among 444 
survivors to the L’Aquila 2009 earthquake
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of the maladaptive behaviours explored compared 
to not directly exposed ones. Interestingly, gender 
seemed to play a role only as far as item n.97 and 
98 were concerned, respectively (“Stop taking care of 
yourself, for example, not getting enough rest or not 
eating right?”) and (“Stop taking prescribed medica-
tions or fail to follow-up with medical recommenda-
tions ...?”), where women were signi!cantly more 
affected than men despite among no PTSD subjects 
only. With regard to the risk of alcohol or drug use 
in order to calm him/herself, only PTSD and “direct” 
exposure to the earthquake seemed to have an impact 
on survivors. Despite our results showing only 9% of 
the sample satisfying this item, Pollice et al. (40) re-
ported a marked increase in levels of substance abuse 
among young people exposed to the same event com-
pared to prior to the trauma. Similarly, Rossi et al. 
(45) showed a 37% increase of new psychopharmaco-
logical prescriptions for antidepressants and a 129% 
increase for antipsychotic prescriptions 6 months af-
ter exposure to this same event. Our results seem to 
be in line with these data, but further investigations in 
larger samples are needed.

Interpretation of our results should keep in mind 
some important limitations of the study. The most im-
portant is the limited number of subjects and for this 

More recently, Priebe et al. (42) in another earth-
quake-exposed Italian population, reported female 
gender to predict higher PTSD rates. Nevertheless, 
despite these authors having reported older subjects 
to be also more affected, no age difference emerged in 
our sample, with the only exception of non-exposed 
women among which younger females showed high-
er PTSD rates than older ones. In particular, in our 
sample low PTSD levels emerged among indirectly 
exposed subjects, with the exception only of younger 
women who reported the highest rates. Among di-
rectly exposed subjects, younger men reported the 
lowest rates. These data are in line with authors sug-
gesting women and younger subjects to be more vul-
nerable to traumatic events and more prone develop-
ing post-traumatic stress symptoms when exposed to 
trauma. Interestingly, our data showed an impact of 
age among less affected females only (11, 53, 54). 

Our results indicate high rates of self-reported 
maladaptive behaviours in a sample of L’Aquila 
earthquake survivors 10 months after the event oc-
curred, with signi!cantly higher rates among victims 
reporting PTSD compared to those without. A further 
relevant risk factor for such behaviours resulted to be 
the degree of exposure, with directly exposed sub-
jects reporting signi!cantly higher rates of each one 

Figure 2 – Classi!cation decision tree on TALS-SR item n.99  (“Use alcohol or drugs or over-the-counter medications 
to calm yourself …?” ) prevalence rates among 444 survivors to the L’Aquila 2009 earthquake
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following earthquake experiences among working Italian 
males: a cross-sectional analyses. The J Nerv Ment Dis 
193: 420-423.

6. BÖDVARSDOTTIR I., ELKLIT A. (2004): Psychological 
reactions in Icelandic earthquake survivors. Scand J 
Psychol 45: 3-13.

7. BOELEN P.A., VAN DEN BOUT J. (2008): Complicated 
grief and uncomplicated grief are distinguishable 
constructs. Psychiatry Res 157: 311-314.

8. CAIRO J.B, DUTTA S., NAWAZ H., HASHMI S., 
KASL S., BELLIDO E. (2010): The prevalence of 
post-traumatic stress disorder among adult earthquake 
survivors in Peru. Disaster Med Public Health Prep 4: 
39–46.

9. CAO H., MCFARLANE A.C., KLIMIDIS S. (2003): 
Prevalence of psychiatric disorder following the 1988 
Yun Nan (China) earthquake--the !rst 5-month period. 
Soc Psychiatry Psychiatr Epidemiol 38: 204-212.

10. CASSANO G.B., BANTI S., MAURI M., DELL’OSSO 
L., MINIATI M., MASER J.D., SHEAR M.K., FRANK 
E., GROCHOCINSKY V.J., RUCCI P. (1999): Internal 
consistency and discriminant validity of the structured 
clinical interview for panic-agoraphobic spectrum (SCI-
PAS). Int J Methods Psychiatr Res 3 (4): 49-57.

11. CHAN C.L., WANG C.W., QU Z., LU B.Q., RAN M.S., 
HO A.H., YUAN Y., ZHANG B.Q., WANG X., ZHANG 
X. (2011): Postraumatic stress disorder symptoms among 
adult survivors of the 2008 Sichuan earthquake in China. 
J Trauma Stress 24: 295-302.

12. COHEN J.A. (2008): Helping adolescents affected by 
war, trauma, and displacement. J Am Acad Child Adolesc 
Psychiatry 47: 981-982.

13. COHEN J.A., SCHEERINGA M.S. (2009): Post-
traumatic stress disorder diagnosis in children: challenges 
and promises. Dialogues Clin Neurosci 11: 91-99.

14. DELL’OSSO L., ARMANI A., RUCCI P., FRANK 
E., FAGIOLINI A., CORRETTI G., SHEAR M.K., 
GROCHOCINSKI V.J, MASER J.D, ENDICOTT J., 
CASSANO G.B. (2002): Measuring mood spectrum: 
comparison of interview (SCI-MOODS) and self-report 
(MOODS-SR) instruments. Compr Psychiatry 43 (1):69-
73.

15. DELL’OSSO L., SHEAR M.K., CARMASSI C., RUCCI 
P., MASER J.D., FRANK E., ENDICOTT J.,  LORETTU 
L., ALTAMURA C.A., CARPINIELLO  B., PERRIS 
F., CONVERSANO  C., CIAPPARELLI, A., CARLINI 
M., SARNO  N., CASSANO  G.B. (2008): Validity and 
reliability of the Structured Clinical Interview for the 
Trauma and Loss Spectrum (SCI-TALS). Clin Pract 
Epidemiol Ment Health 4:2. 

16. DELL’OSSO L., CARMASSI C., RUCCI P., 
CIAPPARELLI A., PAGGINI R., RAMACCIOTTI C.E., 
CONVERSANO C., BALESTRIERI M., MARAZZITI 
D. (2009 a): Lifetime subthreshold mania is related to 
suicidality in posttraumatic stress disorder. CNS Spectr 
14: 214-20. 

17. DELL’OSSO L., CARMASSI C., RUCCI P., 

reason we consider this study a preliminary report 
and further investigations on a larger sample are war-
ranted. Another limitation of the present study is the 
use of self-report instruments, instead of the rating of 
the clinician, in order to detect PTSD symptoms and 
even diagnosis. A self-report of PTSD symptoms may 
be, in fact, considered less accurate. A third limitation 
is represented by the lack of information on the pres-
ence of Axis I psychiatric comorbidities that may par-
ticularly affect the results on maladaptive behaviours.

Despite these limitations, our results con!rm 
the pervasive effects of a disaster, such as an earth-
quake, for mental health in the general population 
exposed and demonstrate the relevance of mental 
health as a key component of public health response 
to mass traumas. Further, our results highlight the rel-
evance of gender differences and the proximity to the 
earthquake in the response to earthquake exposure, 
which should be taken into account when facing such 
events, and suggest possible differences in such reac-
tions among younger and older victims. In order to 
corroborate our results, further studies on a randomly 
matched subsample that would avoid signi!cant dif-
ferences in age and gender distribution between ex-
posed and non-exposed subjects should be performed. 
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