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Abstract Relatively little is known about rates of

comorbid drug and alcohol problems in people with

schizophrenia outside the USA. Most studies have recrui-

ted from single countries. Newly available data provided an

unmatched opportunity to investigate the prevalence of

comorbid dependence on alcohol and other psychoactive

substances in people with schizophrenia in France,

Germany and the UK at the same time. The European

Schizophrenia Cohort study data set used semi-structured

clinical interviews to establish DSM-IV diagnoses. 1,208

patients were interviewed in nine centres. The lifetime rate

for comorbid dependence on any substance was highest in

the UK (35 %), but considerably lower in Germany (21 %)

and in France (19 %), and generally more than double the

past-year rates. Dependence on alcohol and on other psy-

choactive substances showed similar variations (comorbid

alcohol dependence: UK 26 %; Germany 18 %; France

14 %; comorbid drug dependence: UK 18 %; Germany

8 %; France 7 %). Differences within countries persisted

after controlling for individual characteristics. The relative

odds of dependence were higher than in the general pop-

ulation, but varied between countries and centres. Depen-

dence disorders are a common problem in people with

schizophrenia in Western Europe, although effective ser-

vice configurations have yet to be developed. Overall, these

European rates are less than those reported from the USA.

Research comparing people with current comorbidity with

those who are no longer dependent is needed.
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Introduction

Comorbid drug and alcohol problems in people with schizo-

phrenia (‘‘dual diagnosis’’) are of growing concern, due to

their association with poor clinical and social outcomes [1].

The Epidemiologic Catchment Area (ECA) study found that

47 % of people with schizophrenia had a comorbid substance

use disorder, with odds of meeting criteria for such a disorder

4.6 times higher for individuals with schizophrenia than for

the rest of the US population [2]. In the National Comorbidity

Survey, half of those meeting criteria for a mental disorder

also met those for lifetime substance use, with a rate of 45 %

in people with non-affective psychosis [3].

The ECA data are often quoted as standard rates for

comorbidity in psychosis, but, even within the US, there is

evidence that rates of dual diagnosis vary considerably

between settings and geographical locations [4]. In par-

ticular, it has been suggested that dual diagnosis may be

less prevalent in rural than in urban areas [5]. Thus, it is
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uncertain how much rates of dual diagnosis can be gener-

alised from the major studies quoted above. However, there

is a dearth of cross-national data from clinical populations

on the prevalence of such comorbidity in Europe and there

has been no large-scale comparison between European

countries so far. Some local studies have been carried out

in the UK since the early 1990s: they report comorbidity

rates between 20 and 37 % in various mental health set-

tings, the highest rates being in inpatients, crisis team cli-

ents and forensic settings, as well as in inner-city areas [6].

Evidence from Germany and France is less consistent, with

reported lifetime rates around 40 % [7, 8].

This comorbidity is not merely the chance co-occurrence

of the two disorders. Thus, recent research has focused on

additional questions such as the temporal relationship

between substance use disorders and schizophrenia (e.g.,

[9]), including contribution of potential mediating factors, as

well as the influence of particular substances on the course of

schizophrenia [10].

However, the epidemiological studies carried out so far

have been hampered by methodological issues and cannot

be considered conclusive. Samples have often been based

on clinical convenience rather than on epidemiological

principles [6], and the assessment of substance use has

often been sub-optimal, with relatively few studies making

full diagnostic assessments [11]. Frequency has been

described in relation, variously, to point, period and life-

time prevalence [12], and dependence on alcohol and on

other drugs is often not reported separately, though their

consequences may differ in people with schizophrenia [13].

Understanding variations in prevalence of comorbid

substance misuse is important for two major reasons. First,

good prevalence data are crucial to planning services for

clients with dual diagnosis. Secondly, in aetiological terms,

geographical variation in substance misuse in psychosis is

important in appreciating how far local social circum-

stances are responsible for the prevalence of particular

substance comorbidities. Such variations are just as appar-

ent in the prevalence of drug and alcohol use and misuse in

the general population. For example, the prevalence of

active drug dependence has been estimated at 1.4 % in the

US and 0.5 % in the UK [14], though high-risk groups were

similar (being male, unmarried, and of low socio-economic

status —SES— and living in urban settings). Likewise,

there are considerable differences in general population

lifetime and current prevalence of alcohol and drug misuse

within the European Union [15–17].

Most previous studies on dual diagnosis in people with

schizophrenia involved small sample sizes and recruited

exclusively from single countries and specific settings. Our

aim was to use a large and representative cohort of people

with schizophrenia in community mental health care in the

UK, France and Germany, to investigate the prevalence of

comorbid disorders due to the use of alcohol and of psy-

choactive substances other than alcohol. We hypothesised

that, after adjusting for all relevant clinical and social

variables, people with schizophrenia in the UK would have

significantly higher dual diagnosis rates than their coun-

terparts in France and Germany, reflecting differences in

general population substance misuse.

Methods

Sample

The European Schizophrenia Cohort (EuroSC) survey was a

naturalistic follow-up of a cohort of people aged 18–64,

suffering from schizophrenia, and in contact with secondary

psychiatric services in nine community mental health

catchment areas in France, Germany and the UK. The cur-

rent analysis is based on cross-sectional data from the first-

stage interview. The research project obtained local ethical

approval in each country. The settings, sampling strategies

and inclusion/exclusion criteria are fully described else-

where [18]. In brief, in France, people were recruited from

three centres located in a city or in medium-sized towns from

northern (Lille), central (Lyon) and southern France (Mar-

seille). In Germany, four catchment areas were identified for

the study: two in the former East Germany (Leipzig and the

nearby Altenburg area, subsequently pooled and referred to

hereafter as Leipzig) and two in the former West (Hemer and

the County of Heilbronn). The British study centres were

Islington, an inner-city area of London and a reasonably

affluent area of Leicestershire, comprising both villages and

medium-sized towns. There were no specialised programs

available to meet the complex needs of people with schizo-

phrenia and comorbid drug and alcohol problems in any of

the centres at the time the study was carried out.

In relation to different organisational contexts, random

sampling from lists of service users was adopted in all the

French centres and in London, while an exhaustive inclu-

sion strategy was used for the German centres and Leices-

tershire. Eligible patients were aged 18–64 years at the time

of enrolment in the study, had a diagnosis of schizophrenia

according to DSM–IV criteria and had given signed

informed consent. People who had been hospitalised for the

past 12 months, or were planning to leave the area, making

follow-up assessment impracticable, were excluded.

Procedure

Individuals from the final list of participants were con-

tacted consecutively, seeking their informed consent. If

they agreed, they were interviewed at home or in a clinical

facility over approximately 3 h. The study was observational,
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as no intervention was made either by, or at the behest of,

the research team.

Instruments

An extensive battery of instruments was used to collect

information during face-to-face interviews. Only those

relevant to this paper are presented here.

• Past History and Sociodemographic Description Schedule

[19], an adaptation based on the third draft of 1977 [20].

• Diagnostic interviews: SCAN–Schedules for Clinical

Assessment in Neuropsychiatry—version 1.0 [21] was

used to evaluate the 4-week period before interview and

the most significant period of earlier psychopathology.

However, in the UK and Germany, SCAN was used

with its component algorithm to establish diagnoses of

schizophrenia. In France, the SCID (the Structured

Clinical Interview for DSM-IV [22]) was used to

identify schizophrenia. Patients were excluded if the

diagnosis of schizophrenia was not confirmed by SCAN

or by SCID. In all three countries, SCAN 1.0

algorithms were used to derive diagnoses of comorbid

mental and behavioural disorders due to use of alcohol

and psychoactive substances other than alcohol.

Definitions of dual diagnosis

We chose to focus on dependence rather than the harmful

use of substances, because the latter is a residual diagnosis

that cannot be made in people who meet criteria for

dependence. Moreover, while the diagnosis of dependence,

as defined in DSM–IV and ICD–10, has consistently been

shown to be reliable and valid, reliability is far weaker for

harmful use (abuse in DSM-IV) [23].

Our threefold definition of dual diagnosis was based on

ICD-10 diagnoses of lifetime and past-year comorbid

dependence, due to the use of (1) any psychoactive substance,

of (2) alcohol alone, or of (3) any psychoactive substance

other than alcohol (F10-F16 and F18-F19). For brevity, in the

text, tables and figures, we refer to (1) overall substance

dependence, (2) alcohol dependence and (3) drug depen-

dence. As polysubstance dependence is not uncommon

among people with schizophrenia, any attempt to attribute the

observed dependence syndrome to a single substance or a

class of substances was often difficult if not impossible. Thus,

we chose to use the broad categories described above.

Analysis

Analyses were carried out using STATA version 10 for

Windows. All statistical tests used the 5 % level of sig-

nificance, and all p values were two-tailed.

Clearly, differences between survey areas in rates of

dual diagnosis might arise because of variations in the

individual sociodemographic or clinical characteristics of

the participants. We identified potentially relevant vari-

ables from the published literature (e.g., [1]) and then

carried out univariate analyses to identify patient attributes

characteristic of dual diagnosis, both sociodemographic

(gender, age, family situation, living conditions, ethnic

group, migration status, years of education, centre of res-

idence and current employment) and clinical (schizophre-

nia subtype, course, negative symptoms, age at onset and

length of illness). We then carried out logistic regression

analyses of the effect of area of residence on the prevalence

of dual diagnosis (rigorously defined, as above), controlling

for those sociodemographic and clinical variables that we

found to be significantly related to dual diagnosis beyond

the 5 % significance level. The variables thereby eligible

for control differed slightly in relation to our three different

categories of dual diagnosis, although there was apprecia-

ble overlap. These analyses carry the assumption that any

residual differences in dual diagnosis rates between areas

will incorporate the effects of area level characteristics and

may be largely due to them.

Results

In total, 1,204 people with schizophrenia participated in the

study, 284 in France (Lille = 100, Lyon = 99, Marseille =

85), 302 in the UK (London = 150, Leicester = 152) and

618 in Germany (Leipzig = 398, Hemer = 120, Heil-

bronn = 100). The sample as a whole had suffered from

schizophrenia for a considerable period (13.5–16.6 years),

with no significant difference in duration between centres

[18]. There were minor but significant differences in age at

onset between some of the individual centres. The majority

of cases were of the paranoid subtype of schizophrenia. This

diagnosis applied to three quarters of all cases in Germany

and the UK, although in France, it only accounted for around

60 %.

The differences in the sociodemographic characteristics of

participants were more salient: nearly all varied significantly

according to centre of residence. In particular, people from

Leipzig were significantly older (F = 4.45, p \ 0.0001).

However, intra-national patterns were not consistent, apart

from the fact that more participants lived with relatives and

fewer were homeless in France, while more participants were

currently employed in Germany [18, 24].

The prevalence rates for the different forms of comorbid

lifetime dependence in the various centres are displayed

numerically in Table 1 and graphically in Fig. 1, with the

equivalent odds ratios and 95 % confidence limits for dual

diagnosis. We chose London as the reference category on
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the grounds that the general population rates of alcohol and

substance abuse there are particularly high in the European

context. The ORs were controlled for the sociodemo-

graphic and clinical variables significantly associated with

dual diagnosis.

Nearly, a quarter (24 %) of all participants had suffered

from comorbid dependence on any substance at some point

in their life. Such comorbidity was seen in over a third of

the British sample (35 %), whereas in Germany and

France, it accounted for a fifth (21 and 19 %, respectively).

Comorbid alcohol dependence rates were twice as high in

the UK as in France, and comorbid drug dependence rates

three times as high (26 vs. 14 %, and 18 vs. 7 %, respec-

tively). German participants had comorbidity rates slightly

higher than the French (18 % for alcohol and 8 % for

drugs). The large differences between England and the

other two countries were statistically significant (v2 = 27.3,

18.2, and 24.4, for comorbid overall substance dependence,

alcohol dependence and drug dependence, respectively;

p \ 0.0001 for all).

However, rates of comorbidity also varied considerably

between centres within the same country. The lifetime

prevalence rates of comorbid alcohol dependence ranged in

the UK between 18.4 % (Leicester) and 34.0 % (London),

in France between 7.9 % in Lille and 18.2 % in Lyon, and

in Germany between 13.8 % in Leipzig and 22.0 % in

Heilbronn. In the UK, lifetime rates of comorbid drug

dependence were fairly similar in London (19.3 %) and in

Leicester (16.4 %), but there was a greater than threefold

difference in France between Lille (3.9 %) and Marseille

(12.6 %) and in Germany between Leipzig (5.3 %) and

Heilbronn (18.0 %). Comorbidity due to drug dependence

was low in Leipzig, Lille and Lyon, while Marseille had

relatively more drug dependence than the other French

centres.

The rank order of odds ratios for lifetime comorbidity

(Table 1) was very similar for substance dependence

overall and for alcohol dependence (understandably, given

that most of the overall comorbidity was due to the latter).

The rank order of the drug dependence differed somewhat

more from that of overall dependence, although the

ordering remained generally similar.

London ranked first for overall substance dependence,

alcohol dependence and drug dependence, followed by

Leicester and by Heilbronn as regards alcohol. The lowest

prevalences were consistently seen in Lille. Leipzig also

had low rates, but the centres in the former West Germany

had relatively high rates, though this might be partly

explained by the fact that people with schizophrenia resi-

dent in Leipzig were on average older.

In relation to comorbid alcohol dependence, only the

difference between London and Heilbronn failed to reach

conventional levels of significance. The numbers of peopleT
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with comorbid drug dependence were generally lower, and

only Leipzig, Lyon and Lille had rates significantly lower

than the London rate.

The past-year prevalences of comorbidity were appre-

ciably lower than lifetime rates, being 12 % for overall

dependence, 9 % for dependence on alcohol and 5 % for

dependence on drugs. In England, comorbidity was 12.2 %

for alcohol and 8.6 % for other drugs. The corresponding

figures for France were 7.9 and 4.2 %, while those for

Germany were 7.3 and 4.1 %. Once more the rates in

Germany and France were very similar, while the rates in

Britain were higher.

In Table 2 and in Fig. 1, we show the breakdown by

individual centre for past-year comorbidity. The range of

values is noticeably narrower than for lifetime dependence.

For overall substance dependence, the range lies between

7.9 % (Lille) and 18.7 % (London), for alcohol depen-

dence between 5.0 % (Lille) and 14.7 % (London), and for

drug dependence between 2.5 % (Hemer) and 9.0 %

(Heilbronn). London remains the centre with the highest

rates for comorbidity due to overall substance dependence

and alcohol dependence, but is overtaken by Heilbronn in

relation to comorbid drug dependence. Lille again has low

rates for all types of dependence. The corrected odds ratios

shown are sometimes significant, sometimes not. Lille,

Leipzig and Hemer have overall substance dependence

rates and alcohol dependence rates that are significantly

lower than those seen in London, while none of the dif-

ferences in relation to drug dependence reach conventional

levels of significance.

The differences between lifetime rates and past-year

rates of comorbidity are interesting, in that they imply that

an appreciable proportion of the participants in this survey

had, one way or another, recovered from episodes of sub-

stance dependence. This is demonstrated graphically in

Fig. 2, which shows the proportion of people with a life-

time history of dependence who reported that the problem

had continued within the past year. This was really quite

variable from centre to centre. Thus, participants in London

and Hemer, whose lifetime rate was high, both had rela-

tively low proportions of participants with continuing

problems, while those from Marseille had rather higher

proportions. Hemer was characterised by low lifetime rates

and relatively speaking even lower past year rates, while

Lille, with the lowest lifetime rates, showed the highest

levels of persistence.

Discussion

We analysed a large international sample of people with

schizophrenia, involving nine community mental health

centres in different regions of three European countries.

ICD-10 and DSM-IV equivalent research diagnoses for

schizophrenia and for comorbid dependence were based on

formal diagnostic interviews. We were thus able to study

area of residence in relation to differences in rates of

concurrent lifetime and past-year dependence due to the

use of any substance, of alcohol, and of substances other

than alcohol.

Main findings

Comorbidity due to overall lifetime substance dependence

was particularly prevalent in the UK sample (35 %), while

it was considerably lower in Germany (21 %) and in

France (19 %). These national differences were similar for

alcohol dependence (Britain 26 %, Germany 16 % and

France 14 %) and drug dependence (Britain 18 %, Germany

8 % and France 7 %). Lifetime rates were more than
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double the past-year rates. It should be noted that the rates

found in our tri-national European sample are appreciably

lower than those that have been reported from the United

States [2–4]. It is clear that research from the USA on

substance dependence in schizophrenia cannot unreserv-

edly be applied in the European context.

There were also differences within countries, and these

persisted after controlling for individual characteristics.

Among covariates with a significant impact on comorbid

rates, some were typical sociodemographic features, such

as gender, age, education, employment, family situation

and living conditions. However, some clinical character-

istics needed to be controlled for in estimating prevalence

rates and ORs: thus age of onset and illness course also had

an influence on comorbidity. Nevertheless, the social

characteristics of the areas from which the samples were

drawn might have an important bearing on the chances of

suffering from comorbid dependence. London (Islington),

Marseille and the formerly West German Heilbronn are all

urban areas of considerable social deprivation. People

recruited from the more affluent and suburban area of

Leicestershire (UK) had comparatively lower comorbid

rates. This seems consistent with earlier studies suggesting

that dual diagnosis may be less prevalent in rural than in

urban areas [5], though a definitive trend towards higher

rates in urban areas did not emerge in our study. Further

analyses may be needed to explore the role of urbanicity

as one of the factors that may moderate or mediate

the association between specific substance use and

schizophrenia.

It is likely that people with schizophrenia are vulnerable

to developing dependence, and this may be especially so in

cultures where heavy drinking and binge drinking are

common and where drug containment policies are inef-

fective [25]. This is more true of England than France or

Germany. If the relative frequency of dual diagnosis

reflects differences in cultural attitudes towards the use of

alcohol and other substances, there are inevitable public

health implications. Thus, public health strategies to

change alcohol- and drug-related behaviour in the general

population should also have a beneficial effect in reducing

comorbid dependence. In the context of the recent global

strategy to reduce the harmful use of alcohol [26], it is

clear that Britain lags in the implementation of strategies

readily capable of adoption, particularly in pricing and the

application of other constraints, and there have been con-

stant criticisms of the way drug dependence is handled

through the criminal justice system.

Limitations

Patients were selected on the basis of their consent to

participation in the study, and information on non-respondersT
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was unavailable. Thus, people with schizophrenia and

comorbid dependence may have been less likely to par-

ticipate in the study. The ultimate effect of this in terms of

selection bias is unknown, and it may well have varied

between settings. While attempts were made to guarantee

comparable recruitment procedures across the centres of

the study, the organisation of mental health services was

different and recruitment bias cannot be excluded. A full

description about differences and similarities in the com-

munity mental health services involved in the study is

presented elsewhere [18], indicating relevant variations in

service patterns at a country and site level. However, in the

UK, France and Germany, a high proportion of cases are

actually cared for by community mental health teams, thus

minimising selection bias. Thus, variations in rates could

be hardly related to local treatment access and delivery

issues, though policies embedded in the different mental

health care systems in France, Germany and the UK might

vary at least in terms of inpatients services available for

addiction. Nevertheless, differences in clinical resources

available should be included as additional confounding

factors in future research. Unfortunately, we lacked infor-

mation about duration of contacts with community mental

health services and this might have influenced our figures.

A longer and perhaps more impaired course might increase

the chance of comorbid dependence in people with

schizophrenia, although some patients give up psychoac-

tive drug use when they become psychotic. Finally, the

cross-sectional approach of our study based on sampling

from standard community services does not allow esti-

mates of the frequency of such comorbidity in terms of

consecutive cases.

The procedure for identifying schizophrenia was based

on the use of standardised instruments: in France, the SCID

was used, while in the UK and Germany, diagnosis was

based on SCAN. While different instruments may identify

different cases, the cases identified by one instrument but

not by the other are still likely to be similar in their cor-

relates (e.g., comorbidity) because they are likely to be

around the threshold of recognition anyway. The identifi-

cation of substance dependence was uniform across the

three countries. The reliability of ratings was not formally

established during the survey, although there have been

reliability studies for a number of specific SCAN 1.0 sec-

tions (e.g., [27, 28]).

For social and cultural reasons, people may not want to

admit substance misuse, which in any case might be more

stigmatised in some countries than others. It should also be

noted that comorbidity based on lifetime estimates of

dependence would cover cases where the dependence

preceded the emergence of schizophrenia and indeed those

where dependence had actually ceased before onset. The

role of possible confounders has been addressed at the

stage both of design (random sampling and exhaustive

inclusion procedures) and of analysis (adjusting for a

selected set of variables). The settings, the manner of

delivery of interventions and the exclusion criteria are

relatively similar to those found elsewhere, allowing rea-

sonable generalisability within the involved countries, in

terms of admitted and treated people with schizophrenia.

Nevertheless, as comorbidity was assessed in treated pop-

ulations, findings might not be the same in people out of

contact with services.

Comparison with general population rates

National rates of dependence are a measure of population

vulnerability, arising from linked factors like societal atti-

tudes and relative availability and cost of the relevant

substances. If people with schizophrenia have rates of

comorbid dependence higher than the general population

rate, this would provide a rough measure of additional

vulnerability. We obtained the best available sources for

the national lifetime alcohol and drug dependence rates in

the general population of the countries in which the centres

lie [15, 16, 29]. These are equivalent, in terms of year of

data collection, though not in terms of assessment methods,

to the prevalence rates of alcohol and drug dependence in

our sample. The results are shown in Fig. 3. Furthermore,

compared with members of the general population, the

relative odds for alcohol dependence in people with

schizophrenia were 2.6 in the UK, 1.7 in France and 2.1 in
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Germany. Similar results were found for drug dependence

with the relative odds ranging from 2.9 in the UK, to 1.8 in

France and 4.3 in Germany. It appears therefore that people

with schizophrenia are indeed particularly vulnerable to

comorbid substance dependence, and that the level of abuse

is associated with general population rates. The variation in

odds ratios between jurisdictions is not readily interpret-

able, as they probably relate both to the minor variations in

the sample characteristics and to general differences in the

social context of people with schizophrenia.

Clinical implications

It is known that the presence of substance misuse in people

with schizophrenia is associated with considerably increased

clinical burden and costs to mental health services [30].

We lack specific and effective interventions for patients

whose needs are compounded by substance misuse

[31–34]. The additional costs of treating people with dual

diagnosis are therefore primarily responsive, rather than

therapeutic. Where there are increased rates of dual diag-

nosis, it would therefore be reasonable to anticipate

increased costs. However, this is not apparent in the unit

cost data derived from the EuroSC study [35]. The annual

unit costs per patient during the survey follow-up were

estimated at €5,518 in Germany, €6,704 in the UK and

€7,776 in France. These costs seem unrelated to the relative

prevalences of dual diagnosis in the different countries.

Certainly, considerable work is required before treatment

and service provision will reflect a rational response to the

needs of patients with dual diagnosis.

Improved clinical management of dual diagnosis has

been a major concern of several European National Health

Services. Options for service development have been

widely discussed, as models from the USA are likely to be

less effective in the European context of established

community mental health services [6]. Such programmes

require additional resources and perhaps radical redesign of

service delivery systems. The needs of patients with dual

diagnosis cannot be the only driver of service development.

However, the sheer frequency of dual diagnosis and its

associated burden of need mean that it is an important one.

Thus, local prevalence rates and the impact on clinical and

psychosocial outcomes should inform evidence-based

allocation of resources in terms of the services and training

needed.

The fact that, as previously reported (e.g., [36]), lifetime

prevalence rates are generally more than twice the past-

year rates suggest that, even in this vulnerable group,

dependence is not necessarily permanent. Differences

between centres do not detract from the fact that some

people with schizophrenia in our sample, whatever their

disadvantages, had managed to recover from dependence

disorders. Comparison of people with current dual diag-

nosis with those who are no longer dependent as well as

with other severe mental illnesses [37] and special popu-

lations [38] may provide clues to more effective thera-

peutic strategies.
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