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7The Craving Withdrawal Model for Alcoholism

Chapter 1

INTRODUCTION

Writing a thesis on alcoholism is like writing a thesis on sex; everyone, regardless of expe-

rience or knowledge, has an opinion on this subject. This raises the opportunity to develop

your ideas by talking about the subject with diverse persons; however, once you take a

position on the subject, it has to be very carefully built since there are always persons

who strongly disagree. 

Within this thesis I will put several ideas about alcoholism to the test. I will pass over the

experience-based arguments; instead I will confine myself to scientific evidence. Before

getting into the research questions and in order to put the research questions in perspec-

tive, I need to provide some data on the use of alcohol in the Netherlands, the concept of

alcohol use disorders according to DSM-IV and the extensive literature on its validity. Then

I will describe an alternative classification for alcohol use disorders, the Craving

Withdrawal Model (CWM). Based on the problems related to the current classification of

AUD and the potential improvement of this situation by the use of the CWM model, I will

briefly describe the research questions of my thesis.

Alcohol use and alcohol problems in the Netherlands

The use of alcohol is quite common in the Netherlands; more than 80% of the Dutch resi-

dents over 15 years drink alcohol. Men drink approximately twice as much as women.

There is large variation in the drinking amount, the 10% heaviest drinkers account for

50% of the total consumption of alcohol (van den Brink, 1999). 

Data on the prevalence of heavy drinking, DSM-III-R alcohol abuse and alcohol dependence

in the Netherlands have been collected in a large prospective study in the Dutch general

population, the Netherlands Mental Health Survey and Incidence Study (NEMESIS)

(Verdurmen et al., 2003). The design of this study will be described more extensively at the

end of this chapter, since the data of NEMESIS were used in the studies described in chap-

ter 4, 5 and 6. 

Within this general population sample, 10% of all participants were excessive users

(defined as >14 alcohol units (AU) / week for women and >21 AU/ week for men). Heavy

drinking (defined as > 35 AU / week for women and > 50 AU/ week for men) occurred in

1.6% of the respondents. Alcohol abuse according to DSM-III-R was present in 4.6% of the

respondents in the last year, while 3.7% of the study population met the criteria for DSM-

III-R alcohol dependence. For all these alcohol use indicators, proportions were substan-

tially larger for men than for women. The prevalence of alcohol abuse declined with age

for both sexes. Men with high educational level had lower rates of regular and heavy

drinking than men with low educational level, the opposite was true for women

(Verdurmen et al., 2003).
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8 Introduction

Evolution of the present concepts of alcohol use disorders

The understanding of alcoholism as a psychiatric disorder has been (and still is) far from

widely accepted. Views on the use of alcohol differ largely among cultures, religions and

periods in time. In the 18th and early 19th century, when there was shortage of food and

reliable drinking water, alcohol was a safe way to obtain nutrition and fluid. Later, in the

era of the ‘prohibition’ in the USA (1920-1933), alcohol was seen as one of the greatest

threats to society. Nowadays the use of alcohol in the Western world is mostly seen as part

of normal social life, only excessive or problematic use is seen as either a medical or a

social deviation (van den Brink, 1999). However, large differences in the acceptance of alco-

hol use still exist between various subcultures, such as between Christians and Muslims

(e.g. Dotinga et al., 2004, Cochrane and Bal, 1990). 

The views on alcoholism have evolved together with the views on the use of alcohol.

Alcoholics have been regarded as anything from sinful, immoral and lacking willpower to

mindless victims of a dangerous substance (van der Stel, 2004). The development of the

successive DSM classifications for alcoholism partly reflects these different views. Thus, in

DSM I and DSM II alcoholism was classified as part of sociopathic personality disturbance,

together with other kinds of ‘socially reprehensible behaviour’, like sexual deviations

(including homosexuality) (APA, 1952, APA, 1968). In DSM III (1980) an approach relating to

research, rather than to moral values, was chosen for the definition of alcoholism

(Nathan, 1991, Hasin, 2003). The concepts abuse and dependence were introduced. Abuse

according to DSM III involved pathological use resulting in impairment in social or occu-

pational functioning. For dependence, besides these impairments, the presence of either

tolerance or withdrawal was required (APA, 1980).  However, the DSM-III definition of alco-

holism was heavily criticised. One of the major criticisms on DSM-III was the lack of

underlying theory. Furthermore, tolerance was considered a poor criterion for determining

dependence (Nathan, 1991). In 1987 the diagnosis changed again substantially, with the

appearance of DSM-III-R. The DSM-III-R definition of alcohol use disorders was largely

based on the description of the alcohol dependence syndrome by Edwards and Gross

(Edwards, 1986, Edwards and Gross, 1976). Following this model, DSM-III-R  dependence cri-

teria concerned a combination of physiological, cognitive and behavioural aspects of alco-

holism. The presence of physiological dependence (tolerance or withdrawal) was no

longer required. Abuse became a residual category, which could only be diagnosed when

dependence was not present (APA, 1987).

The DSM-IV substance use disorder work group held the pragmatic view that, because of the

large changes in DSM-III and DSM-III-R, a conservative approach was needed in developing

DSM-IV. They stated that ‘stability in diagnostic criteria is an important component in both

treatment and research endeavours’. Therefore, they decided not to alter the diagnostic cri-

teria unless there was a solid empirical basis (Schuckit, 1994). 

One of the changes concerning dependence was the sub-specification of physiological

dependence (the presence of either tolerance or withdrawal), thus creating an opportuni-

ty to collect more data on the significance of these symptoms (Schuckit, 1994).

Furthermore, the position of abuse became more salient. This decision was based partly

proefschrft De Bruijn bi.wrk  29-03-2005  12:05  Pagina 8



9The Craving Withdrawal Model for Alcoholism

on consensus of experts (Rinaldi et al., 1988). The DSM-IV sourcebook  summarises some

evidence that alcohol dependence is multi-dimensional and that adverse social conse-

quences seem to represent a separate diagnostic dimension, with a course that is different

from dependence (Helzer, 1994). For an overview of the criteria of the alcohol use disor-

ders according to DSM-IV, see table 1.

The diagnostic classification of alcohol use disorders serves several goals. It allows clini-

cians to plan treatment and monitor outcome, it provides means for communication

between clinicians and researchers and it enables decision-making on treatment facilities

and insurance coverage (NIAAA, 1995). The classification according to DSM-IV is mostly

based on consensus of experts. Since its appearance in 1994 the validity of DSM-IV alcohol

dependence and abuse has been extensively studied (APA, 1994).

The validity of alcohol use disorders according to DSM-IV

Psychiatry is in the position of having to define most of its disorders by their syndromes,

since their etiology is still largely unknown (Kendell and Jablensky, 2003). In the absence

of the etiology, the validation of the psychiatric diagnostic concepts is important to dis-

tinguish one disorder from another. When considering the validity of a psychiatric diagno-

sis, several aspects need to be assessed. Robins and Guze (1970) formulated five criteria for

determining the validity of a psychiatric diagnosis: (a) clinical description, (b) laboratory

studies, (c) delimitation from other disorders, (d) follow-up studies, and (e) family studies.

Although most psychiatric disorder are probably no discrete disease entities, but rather

merge into one another, at this moment the search for boundaries or qualitative differences

between syndromes is the best strategy available for determining validity (Kendell and

Jablensky, 2003). 

Most of the data that are available on the validity of DSM-IV alcohol use disorders has

been reviewed by Rounsaville (2002) and in a report for the 2002 symposium by the

Research Society on Alcoholism (Hasin et al., 2003). I will summarise these data, following

the five criteria of Robins and Guze, and complete them with more recent studies.

Dependence

Reliability pertains to validity because poor reliability constrains validity (Hasin et al.,

2003). Or, to put it more strongly: "without reliability no validity" (Kluiter and Ormel,

1999). Several studies, using different instruments (CIDI, AUDADIS, SCAN), have shown that

the dependence diagnosis can be made in a reliable way (Hasin et al., 2003b, Rounsaville,

2002).

(a) clinical description: Although DSM-III-R, DSM-IV and ICD-10 dependence differ slightly, all

three of them are based on the alcohol dependence concept of Edwards and Gross (1976).

If the underlying concept is valid, one expects the classification systems (DSM, ICD) to

agree in diagnosing alcohol dependence. This hypothesis is indeed confirmed in various

studies (Hasin et al., 2003, Rounsaville, 2002). 

(b) laboratory studies: There is almost no research on the relationship between biochemical

markers and DSM-IV alcohol use disorder diagnosis (Korzec, 2004). Conigrave et al. found
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10 Introduction

that among a clinical sample of alcoholics,  subjects with a history of alcohol dependence

did not have higher levels of biochemical markers than subjects without alcohol dependence

(Tabakoff et al., 2001). Some, but not all symptoms of alcohol dependence, have been

incorporated in models from both animal and human research on the neurobiology of

alcoholism (e.g. withdrawal, loss of control, preoccupation with alcohol) (e.g. Koob, 2003,

Goldstein and Volkow, 2002).

(c) delimitation from other disorders: The discriminant validity (the demarcation of subjects with

alcohol dependence and subjects without this diagnosis) has been established in various

clinical and general population settings (Hasin et al., 2003, Langenbucher et al., 1995,

Dawson, 2000). 

(d) follow-up studies: In chapter 5, we give a short overview of the studies on the course of

alcoholism. There are a few general population studies on the course of DSM-IV alcohol

use disorders (Booth et al., 2001, Hasin et al., 1990, Hasin et al. 1997). These studies have

some methodological shortcomings (which are discussed in chapter 5) but they show that

alcohol dependence has a more severe course than alcohol abuse. Most clinical follow-up

studies of alcoholics do not consider diagnostic status according to DSM-IV. They show

that treatment-seeking alcoholics display a chronic, relapsing course and a strongly ele-

vated mortality risk (e.g. Finney and Moos, 1991). When comparing clinical and general

population studies, one has to realise that clinical samples are biased toward severe cases

of long duration. Cohen and Cohen have described this phenomenon as ‘the clinician’s

illusion’. They list several reasons why treatment-seeking populations are likely not to be

representative of the entire population of persons experiencing a disease. Subjects with

spontaneous remission are likely to have more ‘curative factors’ like better personal and

social resources and thus have a better prognosis than subjects who enter treatment.

Furthermore, subjects who enter treatment are likely to have been ill longer and subjects

with co-morbidity are more likely to seek treatment (Cohen and Cohen, 1984). 

(e) family studies: Subjects with alcohol dependence more often have a positive family histo-

ry. Family studies and twin and adoption studies have demonstrated that the risk for alco-

hol dependence is for 40-60% genetically determined (Hasin, 2003, NIAAA, 2003, Prescott,

1999). The pathways in which the genetic risk results in alcohol dependence is subject of

an ongoing investigation (Edenberg, 2002, NIAAA, 2003).

Physiological dependence

The significance of the sub-specification ‘physiological dependence’ (the presence of

either tolerance or withdrawal) has been examined in several studies. Most studies find

that withdrawal, when defined clearly, is associated with more severe forms and later

stages of alcohol dependence; this association is not observed for tolerance (Caroll et al.,

1994,  Hasin et.  al., 2000, Lejoyeux et al., 2001, O’Neill and Sher, 2000, Schuckit et al., 1998,

Schuckit et al., 2003).  Essential in these findings is that withdrawal should be defined

properly, allowing differentiation  from hangover symptoms or rebound (Langenbucher

et al., 1997, Hasin et al., 2000).
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11The Craving Withdrawal Model for Alcoholism

Abuse

Findings from the research on the DSM-IV abuse category proved to be more problematic.

The reliability of this diagnosis is far lower than that of dependence (Hasin et al., 2003,

Rounsaville, 2002). Also validity turned out to be more problematic. The presence of 1 out

of 4 symptoms suffices to make the diagnosis (see table 1). This results in a heterogeneous

group of abuse subjects, which cannot be clearly differentiated from subjects without an

alcohol use disorder (Hasin et al., 2003, Hasin et al., 1997). Furthermore, in contrast to

(almost) all other psychiatric disorders,  alcohol abuse is not widely associated with co-

morbid mental disorders or functional disabilities (Bijl and Ravelli, 2000; Graaf de et al.,

2003; Merikangas et al., 1998; Ravelli et al., 1998), which raises the question whether abuse

represents psychopathology or just some kind of rule breaking behaviour. Finally,  the

criteria, which pertain predominantly to social consequences of alcohol use, are rather

sensitive to cultural views on drinking of alcohol (Rounsaville, 2002) ); a situation that has

led the World Health Organisation to emphasise psychological and physical consequence

of alcohol use in their definition of harmful use (WHO, 1993).

The natural course of abuse differs from that of dependence, with high remission rates

and only a minority of subjects that develop dependence in time (Hasin et al., 2003, Hasin

et al., 1990, Rounsaville, 2002). This was an argument for the DSM-IV work group to view

abuse as a concept qualitatively different from dependence (Helzer, 1994). These findings,

as well as the low discriminant validity of this category, can also be explained by a more

parsimonious hypothesis: perhaps some of the persons meeting this diagnosis do not

have an alcoholic disease, but rather display time-limited irresponsible or rule-breaking

behaviour (Rounsaville, 2002, Hasin et al., 1990). 

Factor-analytic studies of the alcohol use disorder criteria do not  unanimously confirm

the qualitative distinction between abuse and dependence either. The results are inconsis-

tent, some studies find that a model with one underlying factor accounts best for all cri-

teria, suggesting that abuse and dependence are manifestations of a single condition

(Feingold and Rounsaville, 1995, Fulkerson et al., 1999, Hasin et al., 1994, Hasin, 2003,

Langenbucher et al., 2004, Mohan and Sethi, 1995). Other studies find that models with

two or more factors better fit the criteria, but these factors sometimes show important

deviations from the abuse and dependence concepts in DSM-IV (Caetano, 1999, Muthen et

al., 1993, Muthen, 1995, Nelson et al., 1999)

Studies on ‘diagnostic orphans’, subjects without an alcohol use disorder diagnosis who

endorse one or two dependence items, show that their course and severity resemble those

of subjects with abuse (Eng et al., 2003, Pollock and Martin, 1999, Sarr et al., 2000).  This

again raises the question whether abuse really represents a conceptually different psy-

chopathologic entity, a less severe type of dependence or no psychopathology at all. Another

possibility is that the difference in severity and course is merely due to the difference in

threshold: one item for abuse and three items for dependence.

Craving

In most current research concerning the neurobiology and treatment of alcoholism and
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12 Introduction

addiction in general, craving is an essential clinical component (e.g. Goldstein and Volkow,

2002, Koob, 2003, Monti et al, 2000). Contrary to ICD-10, in DSM-IV craving is absent in the

criteria of DSM-IV alcohol use disorders (see table 1). The DSM-IV textbook admits that

craving is an important symptom that is experienced by most subjects with substance

dependence. However, curiously, no reasons are given why this symptom is lacking in the

diagnostic criteria (APA, 1994). Probable reasons are the lack of consensus on how to

define craving and the fact that research on craving as a predictor of relapse, and on the

association of craving with severity of alcoholism, is inconclusive (van den Brink, 1997,

Bottlender, 2004, Mezinskis, 2001). These issues call for further investigation, since a core

symptom as craving can not remain absent in the diagnostic criteria of alcohol dependence.

The Craving Withdrawal Model 

Summarising the findings mentioned above, the two main problems with the validity of the

DSM-IV concepts of alcohol abuse and dependence are the low reliability and validity of

alcohol abuse and the absence of craving in the diagnostic criteria for alcohol dependence.

In view of these concerns, we developed an alternative classification for alcohol use disor-

ders: the Craving Withdrawal Model (CWM). In CWM, alcohol dependence requires the

presence of both craving and withdrawal. Abuse is diagnosed when at least two of the

other DSM-IV alcohol use disorder criteria are present (see table 1). 

CWM is based on the ideas of Langenbucher et al., proposing withdrawal as a gate criterion

for alcohol dependence (Langenbucher et al., 2000). The CWM abuse diagnosis is adopted

from his model. The two validation studies of the Langenbucher model have produced

promising results (Langenbucher et al., 2000, Alterman et al., 2002). However, the

Langenbucher model still leaves two problems unresolved: (1) dependence is a one-symp-

tom diagnosis and (2) craving is not considered in the alcoholism diagnosis. CWM was

designed to overcome the limitations of DSM-IV and the Langenbucher model. 

Theoretically, CWM has some advantages over DSM-IV. By emphasising craving and with-

drawal, it links up with models from neurobiology and treatment research. Furthermore,

the threshold for abuse is increased to two symptoms, which might increase the discrimi-

nant validity of this concept. There is also a theoretical danger to CWM. Since some addic-

tive substances do not have a clearly described physiological withdrawal syndrome (e.g.

cocaine, cannabis), this model might not be applicable to all addictions. On the other

hand, it is questionable whether the pragmatic approach of defining all substance use

disorders the same way is scientifically valid. There is also a clinical risk related to CWM.

The threshold for alcohol use disorders might become higher resulting in the exclusion

of people with less severe alcohol problems from treatment and reimbursement of treat-

ment-related expenses.

proefschrft De Bruijn bi.wrk  29-03-2005  12:05  Pagina 12



13The Craving Withdrawal Model for Alcoholism

Aims and structure of the thesis

The first aim of this thesis is to investigate whether it is possible to increase the validity of

the classification of alcohol use disorders. The second aim is to investigate whether the

notion that alcoholism is a chronic relapsing disorder is valid for alcohol use disorders in

the general population. These aims are translated into the following research topics:

1. The discriminant validity of DSM-IV alcohol use disorders in well functioning heavy drinkers (chapter 2)

2. Validation of the Craving Withdrawal Model (chapter 3,4 and 5)

3. The course of alcohol use disorders in the general population (chapter 5)

4. The ability of the abuse and dependence criteria to predict a chronic course of DSM-IV alcohol use

disorders (chapter 6)

In order to investigate these topics, two different data sets are used. 

First, we performed a cross-sectional study among three different male samples: 98

patients from alcohol treatment services, 68 non-treatment seeking heavy wine drinkers

and 75 ambulatory psychiatric patients. In these subjects, alcohol use disorders according

to both DSM-IV and the CWM have been assessed using a validated instrument (CIDI). The

main outcome variables were drinking and smoking behaviour, biochemical markers and

functional status.

Second, data from NEMESIS were used. NEMESIS is a  large (n=7076) prospective study col-

lecting data in three waves (1996, 1997 and 1999) from a national, multistage random

sample (age 18-64) of the general Dutch population.  In our analyses, we included only

non-abstinent subjects (n=6041). For our analyses, we used CIDI-data for the alcohol use

disorders classification according to DSM-IV, ICD-10 and CWM at baseline and follow-up.

Other outcome variables used in our analyses are: alcohol intake, psychiatric co-morbidity,

functional status, familial alcohol problems and treatment seeking.

1. The discriminant validity in well functioning heavy drinkers (chapter 2)

The discriminant validity of a diagnosis concerns the demarcation of disease and health

(Hulley et al., 2001). Alcohol dependence has shown to have a good discriminant validity

when treatment-seeking alcoholics are compared with non-alcoholic controls (Feingold

and Rounsaville, 1995, Martin et al., 1995). This is hardly surprising, since the two extreme

sides of the disease spectrum are compared. Epidemiological studies that compare indi-

viduals with an alcohol use disorder and individuals without in the general population, have

also confirmed the discriminant validity of alcohol use disorders, especially dependence

(Dawson, 2000, Hasin et al., 1997, Hasin and Paykin, 1999). In these studies, a broader

range of alcohol problems is included. However, the general population also contains

both extremes of the disease spectrum.

The greatest challenge in examining the discriminant validity of alcohol use disorders is

to investigate non-treatment seeking well-functioning heavy drinkers, thus narrowing the

spectrum to the central part between severe alcoholics and the healthy population.

Chapter 2 describes the study of a group of 57 well-functioning wine-drinking men (a sub-
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14 Introduction

sample of heavy wine drinkers drinking at least 28 AU/week from the cross-sectional study

described above). Our main question in this study was whether individuals with an alco-

hol use disorder differed from those without with respect to their drinking behaviour,

biochemical markers and functional status, providing additional information on the dis-

criminant validity of existing classifications of AUD. 

2. Validation of the Craving Withdrawal Model (chapter 3, 4 and 5)

As described above, CWM has some theoretical advantages over the DSM-IV classification

of alcohol use disorders. However, in order to demonstrate that CWM has indeed a better

validity than DSM-IV, several hypotheses must be tested in clinical as well as in general

population samples. CWM should be able to discriminate better than DSM-IV diseased

from non-diseased subjects, and CWM should give a better separation of syndromes

(abuse-dependence). CWM should also be able to better predict the natural course of the

disease. Other aspects of validity need to be assessed as well (e.g. better associations with

biomarkers of the underlying neurobiological disease mechanisms and better associa-

tions with genetic findings). Finally CWM should be studied with other substances, taking

into account both physical and psychological symptoms of withdrawal. 

Chapter 3 and 4 concern the discriminant validity of CWM. In chapter 3, the discriminant

validity of DSM-IV and CWM is examined in the first study described above (treatment

seeking alcoholics, non-treatment seeking heavy drinkers and psychiatric outpatients),

using the following discriminant variables: alcohol and nicotine intake, biochemical

markers of disease severity and functional status. In chapter 4, the discriminant validity

of DSM-IV, ICD-10 and CWM is compared, using data from NEMESIS. Discriminant valida-

tors are: alcohol intake, psychiatric co-morbidity, functional status, familial alcohol prob-

lems and treatment seeking. The course and diagnostic stability of the three classification

systems DSM-IV, ICD-10 and CWM are compared in chapter 5.

3. The course of alcohol use disorders in the general population (chapter 5)

Chapter 5 concerns the course of alcohol use disorders according to DSM-IV, ICD-10 and

CWM. The analyses, described in this chapter, examine the course (1 and 3 years) of alco-

hol use disorders in the general population, using the follow-up data from NEMESIS. This

is the first study in a representative general population sample, including both sexes,

investigating the course of abuse and dependence with a standardised validated diagnos-

tic interview (CIDI).

4. The ability of the abuse and dependence criteria to predict a chronic course of alcohol use disorders

(chapter 6)

The challenge for primary care physicians is to identify those alcoholics that are at risk for

developing chronic alcohol problems and to provide treatment or referral for these patients.

One of the possible  strategies might be to identify alcohol use disorder criteria or symptoms

that are associated with an increased risk for a chronic course.  In the study described in

chapter 6, we selected a cohort of general population subjects with an alcohol use disorder
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15The Craving Withdrawal Model for Alcoholism

at baseline from the NEMESIS data. We investigated whether the presence of certain DSM-IV

alcohol use disorder criteria or the ICD-10 criterion for craving at baseline differentially

increased the risk of still having dependence or abuse at one and three year follow-up.

Finally, in chapter 7 the results of these studies are summarised. The implications are dis-

cussed and suggestions for future research are given.
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Table 1. Alcohol use disorders according to DSM-IV, ICD-10 and CWM

DSM-IV

Dependence ≥ 3

1. Tolerance

2. Withdrawal:

a. Characteristic with-

drawal syndrome      

or

b. Drinking to relieve or

avoid withdrawal 

3. More or longer than

intended

4. Persistent desire or

unsuccessful efforts to

cut down

5. Much time spent obtain-

ing, using or recovering 

6. Important activities are

given up or reduced 

7. Continuing despite physi-

cal or psychological harm

Abuse ≥ 1

1. Failure to fulfil major

role obligations

2. Recurrent use in haz-

ardous situations

3. Recurrent legal problems

4. Continuing despite social

or interpersonal harm

ICD-10

Dependence ≥ 3

1. Tolerance

2. Withdrawal:

a. Characteristic with-

drawal syndrome    

or

b. Drinking to relieve or

avoid withdrawal

3. Difficulties in controlling

onset, termination or lev-

els of use

4. Neglect of alternative

interests, increased time

to obtain, use or recover 

5. Continuing despite physi-

cal or psychological

harm 

6. Craving

Harmful use:

Alcohol use that has caused

actual damage to the men-

tal or physical health

CWM

Dependence:

1. Craving

And

2. Withdrawal: tremor   

and

a. Characteristic with-

drawal syndrome    

or

b. Drinking to relieve or

avoid withdrawal

Abuse ≥2

1. Tolerance

2. More or longer than

intended

3. Persistent desire or

unsuccessful efforts to

cut down

4. Much time spent obtain-

ing, using or recovering 

5. Important activities are

given up or reduced 

6. Continuing despite physi-

cal or psychological

harm

7. Failure to fulfil major

role obligations

8. Recurrent use in haz-

ardous situations

9. Recurrent legal problems

10. Continuing despite

social or interpersonal

harm
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Chapter 2*

THE DISCRIMINANT VALIDITY OF ALCOHOL

USE DISORDERS (AUD) IN WELL-FUNCTIONING

MEN WITH HAZARDOUS ALCOHOL USE.

Abstract 

The purpose of this study was to establish the discriminant validity of Alcohol Use

Disorder (AUD) diagnoses within a population of well-functioning male heavy drinkers. 

A group of 57 subjects with a consumption of at least 28 alcoholic units (AU)/week was

recruited from wine-tasting clubs. Within this group, a comparison was made between

those individuals who met the criteria of AUD and those who did not. We compared the

subjective and objective health status and drinking habits of both groups. No significant

differences were found between the individuals with AUD and those without AUD, or

between individuals with alcohol dependence and those without AUD, except for their

drinking pattern. These findings raise doubt of the discriminant validity of AUD-diagnoses

in well-educated heavy wine drinkers.
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Introduction

The definition of alcoholism is the subject of an ongoing debate. A fundamental part of

this debate focuses on the differentiation between alcoholism and "social drinking"

(Caetano, 1996, Heather et al., 1997, Helzer, 1994, Lesh et al., 1993, Lilienfield, 1995,

Maltzman, 1994, Shaffer, 1986, Vinglis, 1989). This issue involves the discriminant validity

of the current diagnoses of alcoholism (harmful use, abuse and dependence). The discri-

minant validity of a diagnosis concerns the demarcation of disease and health (Hulley et

al., 2001).

Most studies of the discriminant validity of Alcohol Use Disorder (AUD) diagnoses compare

alcoholics under treatment with the normal population. Because groups on extreme

sides of the disease spectrum are compared, the results of these studies point towards

satisfying discriminant validity (Chung and Martin, 2002, Feingold and Rounsaville, 1995,

Martin et al., 1995, York, 1994). It is hardly surprising that alcoholics seeking treatment

can be separated from the general population. A similar, much less severe, bias occurs in

epidemiological studies that compare individuals with AUD and individuals without AUD

in the general population (Dawson, 2000, Hasin and Paykin, 1998, Hasin and Paykin, 1999,

Hasin et al., 1999, Harrisson et al., 1998) 

The greatest challenge in examining the discriminant validity of AUD is to investigate

non-treatment-seeking heavy drinkers, thus narrowing the spectrum to the central part

between severe alcoholics and the healthy population. To the best of our knowledge, this

has not been investigated before. 

In this study, we investigated a group of well-functioning wine drinking men. Our main

question was whether individuals with AUD differed from those without AUD, with

respect to their drinking behaviour and their general health and vitality. We expected the

group with AUD, especially those with dependence, to have higher drinking-related out-

comes and lower health-related outcomes.

Subjects and methods

Study design 

The study design was observational, non-intervention case-control. In order to get a

homogenous population, we included only wine-drinking males. The inclusion criterion

was a minimal average consumption of 28 alcoholic units per week, which is described in

recent literature as hazardous alcohol use (Saunders and Lee, 2000). The subjects were

recruited at wine-tasting conventions and by means of advertisements in a wine maga-

zine. 

Subjects

We recruited 68 men, of which 57 met the inclusion criteria. The remaining 11 subjects

had consumed less than 28 alcoholic units per week over the last 90 days. All subjects

were examined by one of the two first authors (psychiatric resident and psychiatrist

respectively) in the period of July 1998 till March 2001.  
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Main outcome measures

Within this group, a comparison was made between those individuals who met the crite-

ria of an AUD-diagnosis according to either DSM-IV or ICD-10 and those who did not (APA,

1994, WHO, 1992). In addition, the subgroup of individuals with dependence was com-

pared with those without an AUD-diagnosis according to DSM-IV or ICD-10. 

The alcohol section of the CIDI-2 (section J) was used to assess symptoms of alcohol use

disorders. The CIDI is a validated and reliable, fully structured diagnostic interview, which

enables for making diagnoses according to ICD-10 and DSM-IV- criteria. Several studies

have found that the diagnostic concordance between the CIDI and other diagnostic

instruments (AUDADIS, SCAN) was excellent for dependence, but somewhat lower for

abuse and harmful use (Compton et al., 1996, Cottler et al., 1991, Cottler et al., 1997, Pull

et al., 1997, Üstün et al., 1997).  In addition, clinical relevance of each symptom was

assessed by one of the two first authors (psychiatric resident and psychiatrist respectively).

Subsequently DSM-IV and ICD-10 diagnoses were made using the CIDI computer algo-

rithm.

Alcohol intake and patterns of alcohol use over the last three months were assessed using

Timeline Followback (TLFB-90). This is a retrospective self-report survey, which enables the

collection of reliable information on drinking behaviour (Allen et al., 1997, Sobell et al.,

1979). The amount of alcohol was documented in alcoholic units (AU), a standard drink

containing approximately 10 grams of ethanol.

As an indication of tolerance, subjects were asked how many units were required to pro-

duce an alcohol effect. Furthermore, the number of cigarettes smoked was documented.

Subjects’ general health was assessed by a standardised physical examination (including

blood pressure, Body Mass Index, inspection of the skin, palpation of the liver and neuro-

logical examination). We also inquired about medical consumption ("are you currently

under treatment of a physician?" and "when was your last visit to a physician?") and use

of medication.  

Biochemical markers, including mean corpuscular volume of erythrocytes (MCV), aspar-

tate aminotransferase (AST), alanine aminotransferase (ALT), gamma-glutamyltransferase

(GGT) and carbohydrate-deficient transferrin (CDT), were assessed as indicators of cellular

damage due to alcohol or its metabolites and as possible predictors of future harm

(Coningrave et al., 1993). For details concerning the analytical procedures, see our report

on diagnosing alcoholism in drinking drivers (Korzec et al., 2001a). In the present study,

we used another CDT test: ChronAlcoI.D. (Sangui Biotech Inc., U.S.A.). This test has been

validated analytically and clinically (Hackler et al., 2000, Korzec et al., 2001). The upper

reference limits in the current study at 37°C were: GGT> 65U/l, MCV > 100fl, CDT > 2.7%.

Functional status was assessed using Short Form Health Survey (SF-36). This is a well-vali-

dated self-report survey with questions concerning physical, emotional and social func-

tioning, physical and mental health and vitality (Aaronson et al., 1998, Chern et al., 2000).

It has been translated and validated for Dutch-speaking residents of the Netherlands

(Aaronson et al., 1998). 
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Statistics

Main group comparisons were performed by using χ2-test or Fisher’s exact test for cate-

gorical variables, and, because of the relatively small number of subjects, the Mann-

Whitney U-test was used for continuous variables. We used a two-tailed significance level

of 5%. For these analyses, Statistics Package for Social Sciences was used (SPSS for

Windows, 10.1, 2000).

Results

AUD-diagnosis

Of the 57 participants, 30 met the criteria of an AUD-diagnosis according to DSM-IV or ICD-

10. Out of the 30 participants with an AUD-diagnosis, 13 met the criteria of alcohol abuse

or harmful use; 17 met the criteria of alcohol dependence. The remaining 27 subjects did

not meet the criteria of an AUD-diagnosis. Out of the 30 participants with AUD, two par-

ticipants had an AUD-diagnosis based on only one symptom (recurrent alcohol use in situ-

ations in which it is physically hazardous, e.g., drunken driving); the other 28 all met at

least three criteria of either abuse or dependence. Out of the 27 participants with no AUD-

diagnosis, 11 subjects did meet one criterion of dependence (concerning loss of control),

two subjects met two criteria (one met two criteria concerning loss of control and one

had loss of control and withdrawal symptoms) (see table 1). Those individuals are some-

times described as diagnostic orphans (Hasin and Paykin, 1998, Pollock and Martin, 1999).

We made a comparison between the participants with an AUD-diagnosis and those with-

out. We also made a comparison between the subgroup of participants with dependence

and the participants without an AUD-diagnosis.

Demographic variables

There were no significant differences between the groups concerning demographic

variables (see table 2).

Drinking behaviour and smoking status

There was no significant difference in the total amount of alcohol consumed per week

between the groups, nor when corrected for body weight. The percentage of days in

which drinking occurred did not differ significantly either. However, the participants

with an AUD diagnosis did engage more often in binge drinking (drinking 10 AU/day or

more) than those without AUD. The subgroup of participants with a dependence diagno-

sis had more drinks on an average drinking day (abstinent days not included) than those

without AUD (see table 3). 

The number of alcoholic units needed to notice a first effect (an indication of tolerance)

was not significantly different between the groups (see table 3). 

The smoking status between the groups as well as the quantity of cigarettes smoked did

also not differ significantly between the groups. However, there was a trend showing that

the subjects with AUD, especially those with dependence, smoked more cigarettes per day

(see table 3). From epidemiological studies, it can be concluded that nicotine dependence
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rates increase sharply up to half a packet of cigarettes per day (Kandel and Chen, 2000).

Therefore, we also made a comparison between the groups of subjects smoking more

than ten cigarettes a day. This difference was not statistically significant either.

Health indicators

There were no significant differences between the groups regarding abnormalities at

physical and laboratory examination (see table 4). The mean values of the biochemical

markers did not differ significantly between the groups either.  

30% of the participants without AUD, 27% of those with AUD and 29% of those with

dependence were currently undergoing medical treatment while 33%, 23% and 24%

respectively regularly used medication. The differences between the groups were again

not statistically significant.

At the SF-36 items, all three groups scored very high, when compared to the general

Dutch population, indicating a very good subjective physical and mental health score

(Aaronson et al., 1998). There were no statistically significant differences between the

groups on any of the items measured (physical, emotional and social functioning, physi-

cal and mental health and vitality).

Discussion

To our surprise, in our population of wine-drinking men, we found almost no differences

between those with, and those without an AUD-diagnosis.

A number of limitations of the current study deserve comment. To begin with, the rela-

tively small sample size must be considered. We did not have the power to detect small

differences. Therefore, our results, especially those concerning the subgroup with

dependence, must be interpreted with caution. The results regarding the subgroup with

dependence should rather be seen as a support for the results of the total group with

AUD, than as an independent result. The fact that our measurements nearly all point in

the same direction, can be regarded as a corroboration of our results. In addition, when

using a more lenient significance level of 10%, hardly any more differences are found (see

table 3 and 4). 

Secondly, there might be selection. Evidently, wine drinkers are not representative of

heavy drinkers in general. Wine drinkers seem to be better educated and of a higher

socio-economic class than other heavy drinkers [37]. Therefore, our study may have limited

generalizability to other populations of heavy drinkers. Also, there is a chance that, due

to our sampling methods, we selected a special group of wine drinkers. Denial is tradi-

tionally considered a cardinal feature of alcoholism (Tarter et. al, 1984). Therefore, it is

possible that in the total population of well-functioning wine-drinkers there are more

alcoholics, and that we only selected the less severe part of the alcoholism spectrum

because the more severe alcoholics were unwilling to participate in the study. This may

have reduced the probability to show discriminant validity.

Thirdly, it is possible that the results found represent the low discriminant validity of

CIDI rather than of AUD diagnoses. However, this seems unlikely as CIDI has been well
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validated, especially for dependence (Compton et al., 1996, Cottler et al., 1991, Cottler et

al., 1997, Pull et al., 1997, Üstün et al., 1997). Furthermore, the clinical relevance of symp-

toms was checked. 

A major aim of diagnosis is to identify subjects who are in need of treatment. Based on

our results, there is no reason why, in this population, subjects with AUD, even those with

dependence, should be treated and subjects without AUD should not. Our groups have,

except for the drinking pattern, the same drinking behaviour. Binge drinking is defined as

more than 10 AU/day, which is not really a big issue in our group compared to the average

drinking behaviour (>7 AU/day). So there is no reason to assume that our subjects with

AUD, and even those with dependence, will have more negative health consequences in

the future than those without AUD. We intend to do a follow-up study to confirm or

reject this assumption. 

Conclusion

Within our population of well-functioning wine-drinking men, individuals with AUD

hardly differ from those without AUD. Even individuals with dependence can hardly be

distinguished from those without AUD. Assuming that the methodological limitations of

our study did not cause an important distortion, we must question the discriminant

validity of the current AUD-diagnoses in this population.

Tien and Gallo suggested a subtle shift of paradigm, in which current psychiatric diagnoses

are no longer thought of as a definition of a disease, but rather as a marker of a disease

(Tien and Gallo, 1997). The underlying neurobiological pathological process of alcoholism

should be the gold standard. However, this process still cannot be directly observed and

the symptoms and signs, which are the content of the current AUD diagnoses, are imper-

fect indicators of this golden standard. From our study it seems that these indicators do

reasonably well in the general population, but have lesser discriminant validity in well-

functioning wine-drinking subjects.
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Table 1. AUD diagnoses and number of diagnostic criteria (of either abuse or dependence)

met (n=57)

Table 2. Demographic variables of 57 wine drinkers with and without AUD 
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Table 3. Drinking and smoking behaviour over the past 90 days

Table 4. Abnormalities in physical examination and biochemical markers
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Chapter 3*

CRAVING AND WITHDRAWAL AS CORE 

SYMPTOMS OF ALCOHOL DEPENDENCE

Abstract

There is ongoing debate regarding the validity of the distinction of alcohol abuse and

dependence, the distinction between normality and alcohol abuse, and the absence of

craving in the DSM-IV classification of alcohol use disorders (AUD). In this study, we study

the discriminant validity of the DSM-IV AUD diagnoses in three different populations (98

patients from an alcohol treatment service, 68 non-treatment seeking heavy drinkers and

75 psychiatric outpatients). We compare the results of the DSM-IV classification with an

alternative classification that requires craving and withdrawal for the diagnosis of

dependence and at least two DSM-IV abuse-dependence symptoms for the diagnosis of

abuse: the Craving Withdrawal Model (CWM). While the total prevalence of any alcohol

use disorder did not differ between DSM-IV and CWM, the distinction between normality

and abuse and between abuse and dependence was better for the CWM categories.

* This chapter has been published as De Bruijn, C., Korzec, A., Koerselman, F., van den Brink, W. (2004) Craving

and Withdrawal as Core Symptoms of Alcohol Dependence. J Nerv Ment Dis 192 (7):494-502.
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Introduction

The reliability and validity of the 7 criteria of DSM-IV alcohol dependence have been

demonstrated beyond reasonable doubt (Bucholz et al., 1995, Hiller et al., 1989,

Langenbucher et al., 1995, Schuckit et al., 2002). However, there are problems with the

conceptualization of alcohol abuse and dependence in DSM-IV. These problems concern

the abuse-dependence distinction, the abuse diagnosis itself and the apparent gap

between DSM-IV and modern neurobiology- and treatment research. 

Since the introduction of abuse and dependence as distinct diagnoses in DSM-III, there

have been two competitive hypotheses: 1) abuse and dependence are two different diseases;

2) abuse and dependence represent a continuum of severity of one illness. Several studies

examined this issue by factor analysis of the combined criteria. Some studies found that a

one factor model fit the criteria best (Feingold and Rounsaville 1995, Fulkerson et al., 1999

Harrison et al., 1998, Mohan et al., 1994). Other studies supported models with two or

more factors. However, these factors were not consonant with the DSM-IV definitions of

abuse and dependence (Harford and Muthen 2001, Muthen et al., 1993, Nelson et al., 1999,

Nelson et al., 1996). Other studies concerning this issue evaluated the course of the disease

and the correlation with external criteria. Those studies have found that abuse is less

severe and has a more favorable course than dependence (Dawson 2000, Grant et al., 2001,

Hasin et al., 1990, Schuckit et al., 2001). In the DSM-IV sourcebook, it is concluded that

abuse must be seen as an orthogonal concept rather than as a residual of dependence

(Helzer, 1994). However, the hierarchical decision rule, diagnosing abuse only when

dependence is not present, links up with the residual status of abuse.

A specific argument against the abuse diagnosis is that it is based on one symptom, making

it a very heterogeneous disorder of which the validity is often criticized (Hasin et al., 1999,

Hasin et al., 1997, Martin et al., 1996, Vinglis 1989). Another important criticism is that

abuse diagnosis is rather sensitive for cultural views on drinking of alcohol, so that even a

small intake can, in some cultures, lead to a medical diagnosis. A third argument against

the view of abuse as a disease is that alcohol abuse is the only mental disorder that is not

widely associated with other psychiatric diseases or with functional disabilities (Bijl and

Ravelli, 2000, de Graaf et al., 2003, Merikangas et al., 1998, Ravelli et al., 1998).

At the same time there is a gap between DSM-IV and modern research concerning the

neurobiology and the treatment of alcoholism, which focuses on withdrawal symptoms

and craving (Goldstein and Volkow, 2002, Koob and Lemoal 1997, Kreek and Koob 1998,

Monti et al., 2000). Contrary to DSM-III, in DSM-IV withdrawal is "just" one of the seven

dependence symptoms and craving is not a symptom of abuse or dependence at all. The

latter probably follows from the inconclusive results of research on craving as a predictor

of relapse, and on the association of craving with severity of alcoholism.  This may have to

do with a lack of consensus about the definition of craving (van den Brink, 1997, Mezinski

et al., 2001, McKay, 1999). 

A possible solution to overcome the problems mentioned above, without losing the value

of the DSM-IV criteria, is to rearrange the criteria in different syndromes. 

Langenbucher proposed to change the abuse-dependence distinction in different syn-
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dromes. He suggested to use the withdrawal criterion as necessary and sufficient to

diagnose dependence and to diagnose abuse when two of the other AUD criteria (abuse

and dependence) are present (Langenbucher et al., 2000). An argument for doing so is that

withdrawal has been demonstrated to be associated with a more serious form of alcohol

dependence (Bucholz et al., 1996, Hasin et al., 2000, Lejoyeux et al., 2001, Schuckit et al.,

1998). Essential in these findings is that withdrawal should be defined clearly, differenti-

ating it from hangover symptoms or rebound (Langenbucher et al., 1997). The two studies

validating Langenbucher’s model gave promising results (Langenbucher et al., 2000,

Alterman et al., 2002). There are, however, two disadvantages in Langenbucher’s model.

First, in his model, dependence is a one-symptom disease. The second concern is that

craving is not considered as an alcoholism symptom is his model.

In view of the concerns mentioned above we suggest to modify Langenbucher’s model in

a Craving-Withdrawal-Model (CWM). This model requires both craving and withdrawal for

the diagnosis of alcohol dependence. There is, however, no consensus on the definition of

craving. Therefore, we used the ICD-10 definition of craving (a strong desire or sense of

compulsion to take alcohol), since both the desire to consume alcohol and the obsessive-

compulsive aspect are usually considered important aspects of craving (Anton 1998,

Drummond 2002, Potgieter et al., 1999, Verheul et al., 1999). In order to strengthen the

withdrawal concept, we used the DSM-III-R definition requiring tremor. Tremor is the most

robust clinical feature of withdrawal, giving withdrawal a stronger prognostic meaning

(Hasin et al., 2000, Sellers et al., 1991). For abuse diagnosis we adopt the definition of

Langenbucher: any two of the other DSM IV (abuse and dependence) symptoms.

Theoretically CWM has some advantages over DSM-IV. By emphasizing craving and with-

drawal, it links up to neurobiology and treatment research. Furthermore the threshold

for abuse is heightened to two symptoms. The next question to be answered is whether

CWM is clinically more relevant than DSM-IV. In order to answer that question, several

hypotheses must be tested.  CWM diagnoses should be able to discriminate better than

DSM IV diseased from non-diseased subjects, and CWM should give a better separation of

syndromes (abuse-dependence). Furthermore CWM should be able to predict the natural

course of the disease and treatment responses. In this study, we focus on the first hypo-

thesis: Does CWM give a better discriminant validity than DSM-IV?  

Methods

Study design: 

This study was a multi-center cross-sectional validation study. All participants of the study

gave informed consent; the research was conducted according to the provisions of the

Declaration of Helsinki of 1975, as revised in 1996. All subjects were recruited between

1998 and 2001. 

Subjects: 

In order to cover a wide range of alcohol problems, we recruited subjects from three dif-

ferent populations: treatment-seeking alcoholics, non-treatment seeking heavy drinkers
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and psychiatric patients. All subjects were male.

The treatment seeking alcoholics (n=98) were recruited from addiction treatment facili-

ties: 71 patients consecutively admitted to a detoxification ward (Jellinek clinic,

Amsterdam) and 27 consecutive patients attending an ambulatory alcoholism treatment

center (Brijder stichting, Zaandam).

The non-treatment seeking heavy drinkers (n=68) were recruited at wine-tasting conven-

tions and by advertisements in a wine magazine, in which we informed them on the rela-

tions between alcohol and health and of the object of our study. The characteristics of

this group have been described previously (de Bruijn et al., 2003). An important feature to

consider is that these subjects were all well functioning. High social functioning has been

found to be characteristic in some populations of wine drinkers (Mortensen et al., 2001). 

The psychiatric patients (n=75) were a consecutive series of ambulatory psychiatric

patients from a general hospital (Sint Lucas Andreas Hospital, Amsterdam). 

A psychiatrist and six psychiatric residents, who received prior training with the instru-

ments, collected the data. For each subject all data were collected on the same day.

Instruments to assess diagnostic criteria:

The alcohol section of the CIDI-2 (section J) was used to assess symptoms of alcohol use

disorders. The CIDI is a validated and reliable, fully structured diagnostic interview, which

enables for making diagnoses according to ICD-10 and DSM-IV- criteria. Several studies

have found that the diagnostic concordance between the CIDI and other diagnostic

instruments (AUDADIS, SCAN) was excellent for dependence, but somewhat lower for

abuse and harmful use (Compton et al., 1996, Cottler et al., 1997, Pull et al., 1997, Üstün et

al., 1997). Subsequently DSM-IV and CWM diagnoses were made.

Instruments to assess discriminant variables:

Alcohol intake and patterns of alcohol use over the last three months were assessed using

Timeline Followback (TLFB-90). This is a retrospective self-report survey, which enables the

collection of reliable information on drinking behavior (Allen et al., 1997, Sobell et al.,

1979). The amount of alcohol was documented in alcoholic units (AU), a standard drink in

the Netherlands containing approximately 10 grams of ethanol. Furthermore, the num-

ber of cigarettes smoked per day was documented.

Each participant was also asked the four CAGE questions (acronym based on its four ques-

tions: Cut down drinking, Annoyed by criticism about drinking, Guilty feelings about

drinking, and Early drink [drinking in the morning]) (Mayfield et al., 1974). 

Physical consequences of alcohol use were assessed by several biochemical tests: mean cor-

puscular volume of erythrocytes (MCV), gamma-glutamyltransferase (GGT) and carbohy-

drate-deficient transferrin (CDT). These biochemical markers are known as indicators of

enzymatic induction or cellular damage due to alcohol, and are predictive of adverse

health outcomes (Conigrave et al., 1993). For details concerning the analytical procedures,

see our report on diagnosing alcoholism in drinking drivers (Korzec et al., 2001a). In the

present study, we used another CDT test: ChronAlcoI.D. (Sangui Biotech Inc., U.S.A.). This
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test has been validated analytically and clinically (Hackler et al., 2000, Korzec et al., 2001b). 

Functional status was assessed using Short Form Health Survey (SF-36). This is a well-vali-

dated self-report survey with questions concerning physical, emotional and social func-

tioning, physical and mental health and vitality (Aaronson et al, 1998, Chern et al., 2000).

It has been translated and validated for Dutch-speaking residents of the Netherlands

(Aaronson et al., 1998).

Statistics: 

All samples were merged and then divided according to DSM-IV diagnoses as well as CWM

diagnoses. For both DSM-IV and CWM discriminant validity was established by comparing

the mean scores of the discriminant validators for the groups with no diagnosis, abuse

and dependence. 

Because of the large number of comparisons (k=20), Bonferroni’s correction was applied

and the significance level was set at p=0.0025. Continuous variables were compared using

ANOVA and proportions were compared using chi square test. When differences between

the three groups were significant, post hoc comparisons were made between the group

with no diagnosis and the group with abuse, and between abuse and dependence for

both DSM-IV and CWM. Post hoc comparisons for continuous variables were performed

using Tukey honestly significant difference (Tukey HSD) test and proportions were com-

pared using chi square test. All statistics were performed with Statistics Package for Social

Sciences (SPSS for Windows, 11.0, 2000).  

Results

Concordance of CWM and DSM-IV diagnoses:

Each subject received a DSM-IV diagnosis and a CWM diagnosis. Table 1 shows that CWM

results in a lower prevalence for dependence than DSM-IV in all samples. Furthermore,

the prevalence of abuse increased in all samples. The prevalence of not having an AUD

diagnosis hardly differed between DSM-IV and CWM. 

Discrminant validators

Demographic variables 

Demographic variables are displayed in table 2. Subjects with no diagnosis more often

lived with a partner than subjects with CWM abuse. This difference was not significant for

DSM-IV. Both DSM-IV and CWM resulted in a significant difference in employment rate

between dependence and abuse.

Drinking behavior 

Table 3 shows that both DSM-IV and CWM dependence groups scored higher on drinking

parameters than DSM-IV and CWM abuse groups respectively. However, while CWM abuse

had higher drinking parameters than the group without a diagnosis, these differences

were not significant between DSM-IV abuse and no diagnosis.
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Cage, smoking status and biochemical markers 

Table 4 shows that differences between dependence and abuse and between abuse and no

diagnosis were much more often significant for CWM than for DSM-IV. Cage was the only

item that showed significant differences between DSM-IV abuse and no diagnosis.

Functional status 

For the comparison of the functional status of the DSM-IV and CWM diagnostic groups,

we did not consider the psychiatric patients, because of the influence of psychiatric

(co)morbidity on the SF-36-items (Adler et al., 2000, Booth et al., 2001). Table 5 shows again

much more significant differences between the diagnostic groups according to CWM than

between the diagnostic groups according to DSM-IV. Unlike CWM, DSM-IV abuse did not

differ significantly on any item from the group with no diagnosis. 

Subjects with either craving or withdrawal:

In order to evaluate the requirement of both withdrawal and craving for a CWM dependence

diagnosis, we also examined the subjects with either craving or withdrawal. There were 8

subjects with withdrawal and no craving and 47 subjects with craving and no withdrawal.

Table 6 shows the DSM-IV and the CWM diagnoses of these subjects. Most of the subjects

with either craving or withdrawal had abuse according to CWM, and most of them had

dependence according to DSM-IV. 

We calculated the mean scores of the subjects with either craving or withdrawal on the

same parameters (drinking behavior, cage, smoking, biochemical markers, and SF-36

items). The means of this group were very similar to the CWM abuse group. The only

exceptions were the mean MCV of the group with withdrawal and no craving, and some

of the SF-36 items of the group with craving and no withdrawal. Those resembled the

CWM dependence group more. We did not perform any statistical comparisons on these

groups, since they were subgroups of CWM abuse and no diagnosis.

Threshold for abuse:

We also evaluated the threshold of two symptoms for a CWM abuse diagnosis, by examining

the subjects with one (either DSM-IV abuse or DSM-IV dependence) symptom. Of the 28

subjects with just one symptom, 7 had an abuse diagnosis according to DSM-IV. We calcu-

lated the means of the same parameters (drinking behavior, cage, smoking, biochemical

markers, SF-36 items) of the subjects with and without DSM-IV abuse separately. Overall,

the values of these subjects with one symptom were similar to the rest of the group with

no diagnosis according to CWM. The only exception was the mean CDT value of the sub-

jects with one symptom, which was similar to CWM abuse. Again, we did not perform sta-

tistical comparisons because these subjects were a subgroup of the group with no diagnosis

according to DSM-IV.

Discussion 

In general, our results converge with those of Langenbucher in improving the discrimi-
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nant validity of dependence and abuse (Langenbucher et al., 2000). CWM shows a better

separation of diagnostic categories than DSM-IV, especially of abuse versus no diagnosis.

Like Langenbucher’s model, CWM diagnosed the milder DSM-IV dependence cases as

abuse, creating a larger abuse group and a smaller dependence group, without seriously

affecting the group without a diagnosis. In the group of non-treatment seeking wine

drinkers, no subject had a CWM dependence diagnosis, compared to 19% who had a DSM-

IV dependence diagnosis. The CWM distribution has a higher face validity, since the wine

drinkers are very well functioning subjects who are not considered by the examiners, or

by themselves, to have a severe disease.  

Unlike Langenbucher, we advocate both craving and withdrawal for a dependence diagnosis,

thereby avoiding a one-symptom dependence diagnosis and giving craving more emphasis.

The proposal to require both craving and withdrawal was supported by the scores of our

subjects with just withdrawal (see results section C). However, the reliability of the craving

item requires further investigation.

Apart from supporting the CWM, these findings further challenge the validity of DSM-IV

abuse. Except for the CAGE-score, there was no significant difference on any item between

DSM-IV abuse and no diagnosis. Even on more socially oriented items, like employment

rate and the SF-36 item on social functioning, DSM-IV abuse did not differ from the group

with no diagnosis. 

There are some limitations of our study to consider.

First, interpreting CIDI items as DSM-IV criteria requires caution. Other interviews might

yield different results. However, this risk seems to be fairly small, since CIDI has been well

validated. 

A second issue to consider is the selection of our subjects. We covered the range from

non-treatment seeking heavy drinkers to alcoholics receiving ambulatory treatment as

well as alcoholics admitted to a detoxification ward. Wine drinkers however are not repre-

sentative of heavy drinkers in general (Mortensen et al., 2001). Furthermore, we only

investigated male subjects, so findings cannot be generalized to mixed or female popula-

tions.

One of our intentions was to reduce the gap between neurobiology and clinical addiction

diagnoses. However, since some addictive substances give no withdrawal symptoms, this

model cannot be used for all addictions. Unlike in DSM-IV, in CWM different criteria must

be applied to substances with different properties. 

Our study was a first validation study with the purpose of further improving the alco-

holism diagnoses. In order to extent the validation of CWM, several other studies must be

performed. The investigation of the swift in prevalence of abuse and dependence, and the

discriminant validity, should be expanded to female populations, other populations of

heavy drinkers and to the general population. Furthermore predictive validity remains to

be studied. One could hypothesize that there might be differential treatment responses

and neurobiological findings in these groups because of the emphasis on craving and

withdrawal in CWM dependence. Further research addressing these questions is necessary

to obtain final results about our diagnostic model.
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Despite these limitations our results indicate that CWM, by focussing more on craving

and withdrawal in the alcohol dependence diagnosis, and increasing the threshold for

abuse to two AUD symptoms, improves the discriminant validity of the AUD diagnoses.
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Table 1. Concordance of DSM-IV diagnoses and the diagnoses made by the Craving-

Withdrawal-Model (CWM) for 98 alcoholics (detoxification and ambulatory), 68 non-

treatment seeking wine drinkers and 74 psychiatric patients. 

Table 2. Demographic variables for diagnostic categories according to DSM-IV and CWM;

alcoholics, psychiatric patients and wine drinkers combined (n=241)
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Table 3. Drinking behavior for diagnostic categories according to DSM-IV and CWM;

alcoholics, psychiatric patients and wine drinkers combined (n=240†)
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Table 4. Cage, smoking and biochemical markers for diagnostic categories according to

DSM-IV and CWM; alcoholics, psychiatric patients and wine drinkers combined (n=241)
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Table 5. Functional status for diagnostic categories according to DSM-IV and CWM; alco-

holics and wine drinkers combined (n=166)
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Table 6. DSM-IV diagnoses and CWM diagnoses for the 55 subjects with either withdrawal

or craving
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Chapter 4*

THE CRAVING WITHDRAWAL MODEL FOR

ALCOHOLISM: TOWARDS THE DSM-V

IMPROVING THE DISCRIMINANT VALIDITY OF ALCOHOL USE DISORDER DIAGNOSIS

Abstract

Aims:

To compare the discriminant validity of the DSM-IV and the ICD-10 classification of Alcohol

Use Disorders (AUD) with an alternative classification, the Craving Withdrawal Model

(CWM). CWM requires craving and withdrawal for the diagnosis of alcohol dependence

and raises the alcohol abuse threshold to two DSM-IV AUD criteria.

Methods:

Data were derived from the Netherlands Mental Health Survey and Incidence Study, a

large representative sample of the general Dutch population. In the present study, only

non-abstinent subjects were included (n=6041). Three diagnostic systems (DSM-IV, ICD-10

and CWM) were compared using the following discriminant variables: alcohol intake,

psychiatric comorbidity, functional status, familial alcohol problems and treatment

sought.

Results:

The year prevalence of CWM alcohol dependence was lower than the prevalence of ICD-10

and DSM-IV dependence (0.3% versus 1.4% and 1.4%). The year prevalence of abuse was

similar for CWM and DSM-IV (4.7% and 4.9%), but lower for ICD-10 harmful use (1.7%).

DSM-IV resulted in a poor distinction between normality and abuse and ICD-10 resulted in

a poor distinction between harmful use and dependence. In contrast, the CWM distinc-

tions between normality and abuse and between abuse and dependence were significant

for most of the discriminant variables.

Conclusion: 

This study indicates that CWM improves the discriminant validity of AUD diagnoses. The

predictive validity of the CWM for alcohol and other substance use disorders remain to be

studied.

* article under review
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Introduction

Although the reliability and validity of the criteria of DSM-IV alcohol dependence have

been demonstrated beyond reasonable doubt (Bucholz et al., 1995; Hasin et al., 2003;

Langenbucher et al., 1995; Rounsaville, 2002; Schuckit et al., 2002), the DSM-IV conceptual-

isation of alcohol abuse and dependence has several theoretical and empirical drawbacks.

The main problems concern the validity of the abuse diagnosis and the absence of craving

in the criteria of DSM-IV alcohol dependence. 

In DSM-IV, abuse is a heterogeneous one-symptom disorder of which the validity is often

criticised (Hasin et al., 1999, Hasin et al., 2003, Martin et al., 1996, Rounsaville, 2002,

Vinglis, 1989). It is based predominantly on the occurrence of substance-related adverse

social consequences in order to separate it conceptually from dependence (Helzer, 1994).

Various authors, however, hold that DSM-IV abuse reflects unwise or norm-breaking

behaviour rather than a psychiatric disorder (Hasin, 1999: Rounsaville, 2002). Another

argument against DSM-IV abuse is that it is the only mental disorder not widely associated

with other psychiatric disorders or functional disabilities (Bijl and Ravelli, 2000; Graaf de

et al., 2003; Merikangas et al., 1998; Ravelli et al., 1998). The ICD-10 harmful use diagnosis

is different from DSM-IV abuse. It is also based on only one criterion, but this criterion is

more robust and involves medical or psychological damage instead of a social problem

(see introduction, table 1, page 20). 

Neurobiological research of alcoholism focuses on craving and withdrawal (Goldstein and

Volkow, 2002; Koob, 2003; Monti et al., 2000). In DSM-IV, craving is not a criterion of the

AUD diagnoses at all. The reasons probably are a lack of consensus about the definition of

craving, inconclusive research on craving as a predictor of relapse and inconclusive

research on the association of craving with severity of alcoholism (Van de Brink, 1997;

Mezinski et al., 2001; McKay, 1999). Withdrawal, when defined clearly, is associated with

more severe forms and later stages of alcohol dependence (Bucholz et al., 1996; Hasin et

al., 2000; Lejoyeux et al., 2001; O’Neill and Sher, 2000; Schuckit et al., 1998, Schuckit et al.,

2003). In DSM-IV it is a dependence criterion but, contrary to DSM-III, the diagnosis can be

made without its presence. 

In this article we propose an alternative AUD classification, that was designed to overcome

these problems, the Craving Withdrawal Model (CWM). In CWM, alcohol dependence is

diagnosed if withdrawal and craving are present. Abuse is diagnosed if two or more other

DSM-IV abuse and dependence criteria are present (see introduction, table 1 on page 20,

for comparison with DSM-IV and ICD-10 diagnoses). 

CWM was based on the ideas of Langenbucher et al., proposing withdrawal as a gate crite-

rion for alcohol dependence (Langenbucher et al., 2000). The CWM abuse diagnosis was

adopted from his model. The two validation studies of the Langenbucher model have pro-

duced promising results (Langenbucher et al, 2000; Alterman et al., 2002). However, the

Langenbucher model still leaves two problems unresolved; dependence is a one-symptom

diagnosis and craving is not considered in the alcoholism diagnosis. CWM was designed

to overcome the limitations of DSM-IV and the Langenbucher model. 

In an earlier study, we compared the discriminant validity of CWM to DSM-IV in male
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populations of treatment-seeking alcoholics, non-treatment-seeking heavy drinkers and

psychiatric patients. CWM resulted in a better distinction between no diagnosis and

abuse, and between abuse and dependence, while the total prevalence of AUD did not

differ from DSM-IV (De Bruijn et al. 2004). 

This study aims to further validate CWM by comparing it to DSM-IV and ICD-10 in a large

general Dutch population sample. The main discriminant validators are: alcohol intake,

psychiatric comorbidity, functional status, familial alcohol problems and seeking treat-

ment.

Method

Subjects:

The data were derived from the Netherlands Mental Health Survey and Incidence Study

(NEMESIS). NEMESIS is a prospective study collecting data in three waves (1996, 1997 and

1999) from a national, multistage random sample (age 18-64) in the Netherlands. The

analyses presented here are based on data from the first wave. A total of 7076 people were

interviewed, the response rate was 69.7%. The respondents adequately reflected the Dutch

population. For more detailed information on NEMESIS, see the earlier report (Bijl et al.,

1998). Since the Composite International Diagnostic Interview (CIDI) section on alcohol

use disorders was only fully administered in subjects who drank at least twelve alcoholic

units within one year at any time, the current study was restricted to the 6041 subjects

(85.4%) who met this criterion.

Instruments 

Diagnostic criteria

The CIDI 1.1 was used to assess criteria of alcohol use, mood and anxiety disorders in the

past twelve months. The CIDI 1.1 is a reliable and validated, fully structured diagnostic

interview, enabling us to make diagnoses according to ICD-10 and DSM-III-R criteria

(Cottler et al., 1991). The interviewers had been given a four-day training course at the

WHO-CIDI training centre of the Academic Medical Centre in Amsterdam. Based on the

CIDI 1.1., ICD-10, DSM-III-R, DSM-IV and CWM AUD diagnoses over the past twelve months

were made. CIDI 1.1 was not designed to yield DSM-IV or CWM diagnoses. However, since

DSM-IV uses the same AUD symptoms as DSM-III-R, we could make DSM-IV diagnoses based

on the CIDI answers. In DSM-III-R a dependence diagnosis is based on three out of nine cri-

teria. In DSM-IV, the two withdrawal criteria are merged, and the role obligation criterion

is considered an abuse criterion, leaving seven dependence criteria (see introduction,

Table 1 on page 20).  

CWM dependence was diagnosed if craving and withdrawal were both present. There is no

consensus on the exact definition of craving. We used the ICD-10 criterion  "strong desire

or compulsion to drink alcohol" as an approximation for craving, since the strong desire

to drink alcohol and the obsessive-compulsive aspect are usually both considered impor-

tant aspects of craving (Anton, 1999; Verheul et al., 1999). To strengthen the withdrawal

concept, we required the presence of tremor, as in the DSM-III-R definition. Tremor is the

49The Craving Withdrawal Model for Alcoholism

proefschrft De Bruijn bi.wrk  29-03-2005  12:05  Pagina 49



most robust clinical feature of withdrawal, giving withdrawal a stronger prognostic meaning

(Hasin et al, 2000; Sellers et al., 1991). CWM abuse was diagnosed if subjects met at least

two of the other DSM-IV (abuse and dependence) criteria, without meeting the criteria for

CWM dependence (see introduction, Table 1 on page 20). For all diagnostic systems a sub-

ject was only diagnosed as having either abuse or dependence when the subject met the

full criteria. The subjects who had a past diagnosis and were partially remitted did not get

a diagnosis. Subjects with a past dependence diagnosis, who met past year criteria for

abuse only, were diagnosed as having abuse.

If statements are made about several of the diagnostic systems below, ICD-10 harmful use

is considered an abuse category and is not always mentioned separately.

Discriminant variables

The following variables were selected to test the discriminant validity of CWM versus DSM-

IV and ICD-10:

1. Demographic variables like employment status and being in a relationship.

2. Alcohol intake was assessed using the CIDI questions on drinking frequency and aver-

age number of drinks on a drinking day. From these answers, mean weekly alcohol

drinking was calculated using the number of standard drinks or alcoholic units (AU).

In the Netherlands a standard drink contains approximately 10 grams of ethanol. 

3. Comorbidity: The presence of mood and anxiety disorders according to DSM-III-R in the

past twelve months was based on the CIDI. 

4. Bed rest and absence from work: Respondents were asked how many days they had to

stay in bed for at least four hours between 10 a.m. and 4 p.m. due to psychological or

alcohol problems and how many days they were absent from work due to psychological

or alcohol problems in the past twelve months.

5. Functional status was assessed using the Short Form Health Survey (SF-36). SF-36 is a

well-validated self-report survey on physical and mental functioning (Chern et al., 2000).

It has been translated and validated for Dutch-speaking residents of the Netherlands

(Aaronson et al., 1998).

6. Familial alcohol problems and seeking treatment were assessed by asking respondents

whether their biological parents or siblings had alcohol problems. Respondents were

also asked whether they had sought treatment for addiction in the past twelve months.

Data analyses: 

Each respondent was diagnosed according to CWM, DSM-III-R, DSM-IV and ICD-10 criteria.

Kappa coefficients were used to measure the agreement between the diagnostic systems. 

For all diagnostic systems, the discriminant validity was established by comparing the

mean scores of the discriminant validators for the groups with no diagnosis, abuse and

dependence. Continuous variables were compared using ANOVA, in which age and gender

were included as covariates. Because of the group size and variance differences, Kruskal

Wallis was subsequently performed if ANOVA showed a significant difference between the

groups. Post hoc comparisons for continuous variables were performed using Mann
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Whitney U. In situations where mood or anxiety disorders could act as confounders, this

assumption was tested and the results were corrected using ANCOVA. Proportions were

compared using a Chi square test. If differences among the three groups were significant,

post hoc comparisons were made between the no diagnosis group and the abuse group,

and between the abuse group and the dependence group. In case of numbers smaller

than 5, Fisher’s exact test was used. 

Due to the large number of comparisons (k=20), Bonferroni’s correction was applied and

the two-sided significance level was set at p=0.0025. All statistical analyses were performed

with Statistics Package for Social Sciences (SPSS for Windows, 12.0, 2003).  

Results

The 6041 subjects had a mean age of 41.2 (SD=12.0), 51.3% of the subjects were male, 64.9%

were employed. The mean alcohol use of the total sample was 9.5 AU/week (SD=13.9), the

mean number of drinking days per week was 2.9 (SD=2.6).

Concordance of the CWM and DSM-IIIR, DSM-IV and ICD-10 diagnoses:

The agreement between DSM-IV and DSM-III-R was very high (kappa 0.9, Table 1). In the

remainder of the manuscript, the results for DSM-III-R are not reported separately. Kappa

between DSM-IV and CWM was 0.6; ICD-10 had a low agreement with DSM-IV and CWM

(kappa 03.), due to the low agreement between the harmful use / abuse categories.

Table 1 also shows that CWM resulted in a lower year prevalence for dependence than the

other diagnostic categories. The year prevalence of abuse was similar for CWM and DSM-

IV, but lower for ICD-10 harmful use. Approximately half the DSM-IV abuse subjects and

two thirds of the ICD-10 harmful use subjects did not meet the criteria for an AUD diagno-

sis according to CWM.

Of the 299 DSM-IV abuse subjects, 273 (91.3%) had this diagnosis based on only one abuse

symptom, 202 of them (74.0%) had their diagnosis based on the item ‘drinking in situa-

tions in which it is hazardous’. 

Discriminant validity 

Demographic variables 

There was no significant difference in employment status between the diagnostic cate-

gories. CWM abuse subjects were more often single than those were with no CWM diagno-

sis. This difference was also significant for ICD-10, but not DSM-IV. The difference between

dependence and abuse subjects was significant for all diagnostic systems except ICD-10

(Table 2).

Alcohol intake 

The difference in mean AU per week was significant between no diagnosis and abuse sub-

jects, and between abuse and dependence subjects for all diagnostic systems. The same

was true of drinking frequency, with the exception of the difference between ICD-10

harmful use and no diagnosis subjects, which was not significant (Table 3). 
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Comorbidity  

Subjects with CWM abuse more often had mood disorders than those with no CWM

diagnosis. This difference was not observed with the other diagnostic systems. The difference

in mood disorder occurrence between dependence and abuse subjects was significant for

all diagnostic systems except ICD-10. For anxiety disorders, the only significant differences

were between abuse and dependence subjects according to CWM and DSM-IV (Table 4).

Bed rest and absence from work 

All diagnostic systems showed a difference between no diagnosis and abuse subjects on

the item days of bed rest due to psychological or alcohol problems. Between dependence

and abuse subjects, this difference was only significant for DSM-IV. After correction for the

influence of anxiety and mood disorders, the difference between the diagnostic groups

remained significant for CWM, but not for DSM-IV and ICD-10. Subjects with CWM abuse

missed more days of work due to psychological or alcohol problems than subjects with

no CWM diagnosis. This difference was not significant for the conventional diagnostic sys-

tems. The difference between dependence and abuse subjects was significant for all the

diagnostic systems. After correction for the influence of anxiety and mood disorders, the

differences between the diagnostic groups were no longer significant (Table 5).

Functional status

Table 6 shows the outcome on five of the eight items of the SF-36. The items physical func-

tioning, role physical and bodily pain did not differ significantly between the diagnostic

groups (results not shown). CWM resulted in numerous significant differences between

no diagnosis and abuse subjects and between abuse and dependence subjects. DSM-IV

resulted in a similarly large number of significant differences between dependence and

abuse subjects, but showed no significant differences between abuse and no diagnosis

subjects. In contrast, ICD-10 resulted in many significant differences between no diagnosis

and harmful use subjects, but no significant differences between harmful use and

dependence subjects. After correction for the influence of mood and anxiety disorders,

the differences remained significant. 

Familial alcohol problems and seeking treatment 

Table 7 shows that the only significant difference in parental alcohol problems was

between CWM abuse and no diagnosis subjects. As for having a sibling with an alcohol

problem, there was a significant difference in CWM and ICD-10 between no diagnosis and

abuse subjects, but not between abuse and dependence subjects. For DSM-IV, there was no

difference between no diagnosis and abuse subjects, but there was a difference between

abuse and dependence subjects. Subjects with CWM abuse more often sought treatment

for addiction than subjects with no diagnosis. This difference was also significant for ICD-

10, but not DSM-IV. The difference between abuse and dependence subjects was only sig-

nificant for CWM and DSM-IV. 

52 The craving withdrawal model for alcoholism: towards the DSM-V. 

proefschrft De Bruijn bi.wrk  29-03-2005  12:05  Pagina 52



Subjects with either craving or withdrawal

Since withdrawal and craving are both required for a CWM dependence diagnosis, sub-

jects with either craving and no withdrawal (n=144), or withdrawal and no craving (n=24)

did not meet the criteria for this diagnosis. 

Of the subjects with craving and no withdrawal, 52.8% had no diagnosis according to

CWM and a little over 60% had no diagnosis according to the other diagnostic systems.

The means of the discriminant variables of this group were generally similar to those of

the CWM abuse group.

Of the subjects with withdrawal and no craving, approximately 90% had no diagnosis

according to all diagnostic systems. Their means of the discriminant variables were in

between the scores of the CWM abuse group and the group with no CWM diagnosis. 

Threshold for abuse

We evaluated the validity of the threshold of two CWM abuse criteria by examining the

subjects with one CWM abuse criterion and thus no CWM diagnosis (n= 398). The most fre-

quent CWM abuse criteria in this group were ‘drinking more/longer than intended'

(37.2%) and ‘drinking in situations in which it is hazardous’ (32.4%). About 65% had no

DSM-IV AUD diagnosis and over 90% had no ICD-10 AUD diagnosis. 

The subjects with one CWM abuse criterion scored in between the group with CWM

abuse and the group with no CWM diagnosis on the discriminant variables. The excep-

tions were the items number of days of bed rest, the SF-36 item social functioning and

the number of subjects with an anxiety disorder. These values were similar to those for

CWM abuse.

ICD-10 harmful use but no CWM diagnosis

Of the subjects with harmful use according to ICD-10, 69% had no diagnosis according to

CWM. We calculated the means on all the discriminant variables of the group with ICD-10

harmful use and no CWM diagnosis (n=70). We found that they were comparable to the

whole group with no CWM diagnosis and the group with no ICD-10 diagnosis in their

drinking behaviour and days of bed rest and missed work. On the other items (demo-

graphic variables, comorbidity, functional status, familial alcohol problems and seeking

help) they were comparable to the CWM abuse group.

Male / female

Apart from correcting for gender in the ANOVA-analyses, we also calculated the mean

scores for men and women separately. Since some of the diagnostic categories resulted in

small numbers, especially for women, no statistical analyses were performed. However, in

examining male and female mean scores, there were no striking differences in terms of

discriminant validity. The differences between the diagnostic categories on being in a rela-

tionship, drinking frequency, comorbidity and some SF-36 items seemed to be somewhat

more pronounced for women than men. An earlier study showed that compared to alco-

holic men, alcoholic women exhibit fewer withdrawal symptoms and an equal amount of
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other DSM-IV dependence criteria (Deshmukh et al., 1993). In our study there was a size-

able percentage of women with withdrawal symptoms compared to other symptoms. 

Discussion

The present study corroborates our earlier results, showing an increase in the discrimi-

nant validity of CWM over DSM-IV in separating abuse from subjects with no alcoholism

diagnosis (De Bruijn et al., 2004). ICD-10 showed a clear difference between harmful use

and subjects with no diagnosis, but the demarcation between harmful use and depend-

ence subjects was very poor. In contrast, CWM showed a good separation between no

diagnosis and abuse subjects and between abuse and dependence subjects.

DSM-IV abuse

The only significant differences between DSM-IV abuse and no diagnosis were the drinking

behaviour and the days of bed rest due to alcohol or psychological problems. Even on items

regarding possible social consequences (employment status, being in a relationship, absence

from work and the SF-36 item social functioning), DSM-IV abuse did not differ from the

group with no diagnosis. This is not surprising since the diagnosis of most of these subjects

was solely based on the item "drinking in situations in which it is hazardous". These findings

replicate the research on the poor validity of the DSM-IV abuse diagnosis (Hasin et al, 1999;

Martin et al., 1999; Rounsaville, 2002). The subjects with DSM-IV abuse might however run

an increased risk of developing a more serious alcohol problem in the future. We will inves-

tigate this assumption in our next analyses regarding the predictive validity of CWM. 

ICD-10 harmful use

We found that ICD-10 harmful use exhibited a better discrimination from subjects with

no diagnosis than DSM-IV abuse, but the harmful use group hardly differed from the

dependence group. 

Considering the definition of ICD-10 harmful use (physical or psychological harm) it is

surprising that these subjects did not differ from the subjects with no diagnosis on psy-

chiatric comorbidity, the physical SF-36 items, and the general health item. 

A large proportion of the group with ICD-10 harmful use had no CWM diagnosis (n=70).

These subjects were comparable in terms of drinking behaviour to the total group of sub-

jects with no diagnosis according to CWM and ICD-10. They scored similar to CWM abuse

on comorbidity, functional status, familial alcohol problems and seeking help. One plau-

sible explanation for these findings is that these subjects reduced their drinking in an

effort to deal with the psychological or physical harm they experienced (ICD-10 harmful

use criterion). If these subjects succeeded in reducing their drinking and did not meet

other criteria, they had no alcoholism diagnosis according to DSM-IV or CWM. They may

still experience disabilities due to psychological or physical harm because these problems

do not always disappear immediately after they reduce their alcohol intake. We will inves-

tigate whether these subjects run an increased risk of relapsing into their old drinking

habits, or improve in time, in our next analyses of the predictive validity of CWM.
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Risks of CWM 

The finding that CWM has theoretical and empirical advantages over DSM-IV and ICD-10 is

relevant to the development of DSM-V. There are however also some possible drawbacks to

CWM. Contrary to our earlier findings, in this general population sample, CWM resulted

in a lower overall prevalence of AUD compared to DSM-IV. The abuse group was of approxi-

mately the same size for CWM and DSM-IV. The CWM dependence group, however, was

considerably smaller. The risk of CWM is that it leaves subjects with an alcohol problem

without a diagnosis, thereby withholding them adequate treatment. The ‘CWM orphans’

with just one symptom scored lower on the discriminant validators than the group with

CWM abuse, which is somewhat reassuring, but we have to find out whether they run an

increased risk of developing a more serious alcohol problem in the future. 

Another possible drawback to CWM is that it requires withdrawal as well as craving for a

dependence diagnosis. This might mean that subjects with a serious alcohol problem but

no simultaneous withdrawal symptoms and craving are not diagnosed as alcohol dependent.

However, our results do not corroborate this concern. The scores of the subjects with

craving but no withdrawal symptoms were comparable to the scores on the discriminant

variables of the subjects with CWM abuse, thus justifying their not being diagnosed as

dependent. The same holds true of subjects with withdrawal and no craving. 

Of the group with withdrawal and no craving 90% did not meet the criteria for an AUD

diagnosis according to all diagnostic systems. Considering earlier findings on the associa-

tion of withdrawal with more severe forms and later stages of alcoholism (Bucholz et al,

1996; Hasin et al., 2000; Lejoyeux et al., 2001; O’Neill et al., 2000; Schuckit et al., 1998;

Schuckit et al., 2003), this is a remarkable finding. A possible explanation might be that

hangover symptoms were misinterpreted as withdrawal. We tried to reduce this risk by

intensive training of the interviewers and by strengthening the withdrawal concept with

the requirement of tremor. 

The craving item deserves further attention. Craving is a multidimensional concept that can

be approached from different theoretic viewpoints. The subjective experience of craving and

the objective signs are not strongly correlated (Van den Brink, 1997). It is therefore question-

able whether this item is the optimal criterion for linking up with neurobiological research.

Limitations to the study design 

There are limitations to our study design. Firstly, it is necessary to be cautious about

interpreting CIDI items as DSM and ICD-10 criteria. Other interviews might yield different

results. However, the risk seems to be fairly small since CIDI has been well validated

against other structured interviews. Although for other psychiatric disorders, CIDI can be

overly inclusive, this is not the case for alcohol use disorders (Compton et al., 1996;

Cottler et al., 1997; Pull et al., 1997; Rounsaville 2002; Üstün et al., 1997). 

Secondly, we did not consider biological markers. However, we did consider biochemical

markers (CDT, MCV, and GGT) in our earlier study on CWM and found that the difference

between the diagnostic categories was far more often significant for CWM than for DSM-IV

(De Bruijn et al., 2004).
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Further research

One of our intentions was to reduce the gap between neurobiological research and clini-

cal addiction diagnoses. However, since some addictive substances do not have a clearly

described physical withdrawal syndrome (e.g. cocaine, cannabis), this model might not be

applicable to all addictions. This is why CWM should be studied with other substances,

taking into account both physical and psychological signs and symptoms of withdrawal.

Furthermore, the predictive validity remains to be studied. One could also hypothesise

about differential treatment responses and neurobiological findings in these groups

because of the emphasis on craving and withdrawal in CWM dependence. Research on

these questions is necessary to further validate our diagnostic model.

DSM-V

Despite these limitations, this is the second study indicating that, by focussing more on

craving and withdrawal in the alcohol dependence diagnosis and increasing the threshold

for abuse to two AUD symptoms, CWM improves the discriminant validity of the AUD

diagnoses. We hope these findings will be useful in the developmental process towards

DSM-V.
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Table 1 Concordance of DSM-IIIR, DSM-IV and ICD-10 diagnoses and the diagnoses made

by the Craving-Withdrawal-Model (CWM) for 6041 non-abstinent subjects

Table 2 Demographic variables for diagnostic categories according to CWM, DSM-IV and

ICD-10 for 6041 subjects 
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Table 3 Drinking behaviour for diagnostic categories according CWM, DSM-IV and ICD-10

for 6041 subjects

Table 4. Comorbid mood and anxiety disorders for diagnostic categories according to

CWM, DSM-IV and ICD-10 for 6041 subjects
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Table 5 Days of bed rest and days missed at work due to psychological or alcohol problems

for diagnostic categories according CWM, DSM-IV and ICD-10 for 6041 subjects
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Table 6. Functional status for diagnostic categories according to CWM, DSM-IV and ICD-10

for 6041 subjects
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Table 7 Familial alcohol problems and help-seeking behaviour for diagnostic categories

according to CWM, DSM IIIR, DSM IV and ICD 10 for 6041 subjects (male: 3102 and female:

2939)
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Chapter 5*

ALCOHOLISM: A CHRONIC RELAPSING DISEASE? 

A 3-YEAR FOLLOW-UP STUDY IN THE GENERAL POPULATION.

Abstract

Context: 

Addiction is currently considered to be a chronic relapsing disorder. For alcoholism, this

conviction is predominantly based on follow-up studies of treated alcoholics. However, treat-

ment-seeking alcoholics are probably a more severe and chronic subgroup of all alcoholics.

Objective: 

To determine the course of alcohol use disorders (AUD) in a general population sample

using three different classification systems: DSM-IV, ICD-10 and the craving withdrawal

model (CWM). The latter is an alternative classification, which requires craving and with-

drawal for alcohol dependence and raises the alcohol abuse threshold to two criteria.

Design, setting and participants: 

Data were derived from the Netherlands Mental Health Survey and Incidence Study

(NEMESIS), a large (n=7076) representative general population study with a baseline and 1

and 3 year follow-up assessment. Main outcome measures: Diagnostic status according to

DSM-IV, ICD-10 and CWM at baseline and at follow-up was established using a structured

interview (Composite International Diagnostic Interview: CIDI). 

Results: 

DSM-IV abuse, ICD-10 harmful use and CWM abuse all showed a favourable course with

remission rates of 81, 89 and 71% respectively at 1 year follow-up and 85, 92 and 79% at 3

years follow-up. Dependence according to DSM-IV, ICD-10 and CWM had a somewhat less

favourable course with remission rates (no dependence) of 67, 67 and 57% at 1 year follow-

up and 74, 69 and 73% at 3 years follow-up respectively. Subjects who were remitted at

one-year follow-up, showed relapse-rates of 0-14% for dependence and 4-12% for abuse at

three-year follow-up.

Conclusion: 

The conviction that addiction is a chronic relapsing disease may apply to treatment-seek-

ing alcoholics, but not to alcohol use disorders in the general population.  The statement

that addiction is a chronic relapsing disorder should therefore be qualified in order to

avoid unnecessary pessimism and a lack of treatment motivation by primary care physicians.

* article under review
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Introduction

Addiction is increasingly regarded as a chronic relapsing disorder (e.g. McLellan et al.,

2000). This conviction is based on the long-term course of treatment-seeking alcoholics

and drug addicts. However, clinicians tend to overestimate the chronicity of diseases,

since clinical samples are biased toward severe cases of long duration (Cohen and Cohen,

1984) . 

Follow-up studies of treated alcoholics do indeed show a serious course with a strongly

elevated mortality risk. In an overview of ten long-term follow-up studies of treated alco-

holics, the annual remission rate for the survivors varied from 2.1% to 6.0%, while the

annual mortality rate varied from 1.6% to 3.7%  (1.6 to 4.7 times greater than expected)

(Finney and Moss, 1991). The majority of more recent clinical studies also show a chronic

course and high mortality rates (Noda et al. 2001, Ojeso et al., 2000, Ojehangen et al., 1994,

Powell et al., 1998), although some long-term studies show abstinence rates of up to 53%

for surviving subjects (Shaw et .al., 1997, Gual et al., 2004).  However, Jin et al. (1998) studied

former alcoholics who had been abstinent for a mean period of 4 years and found sub-

stantial relapse rates in this group (31%), indicating a chronic relapsing course .

Also, some prospective general population studies of alcohol use disorders (AUD) according

to DSM-IV support the notion that alcoholism has a chronic course. Booth et al. studied

the 18-month course of a community sample of heavy drinkers and found stable remission

rates of 38%  for subjects with AUD at baseline, while another 28% showed a fluctuating

course (dependence and abuse were not considered separately) (Booth et al., 2001). Hasin

et al. (1997) studied the one-year course of a community sample of heavy drinkers and found

remission rates of 61% for subjects with alcohol abuse, but only 33% (29% no diagnosis,

4% abuse) for subjects with dependence. These studies among heavy drinkers also have a

bias towards more severe cases, since a substantial proportion of subjects with AUD,

especially abuse, do not drink heavily (de Bruijn et al., submitted, Caetano, 1999, Hasin et

al., 1999)  Finally, Hasin et al. (1990) studied the 4-year course of DSM-IV AUD among all

male current drinkers in a general population sample and found 46% remission (no AUD)

for abuse and 54% (15% abuse and 39% no AUD) for dependence. This study, however, has

two important limitations; first only male subjects were studied and second, no validated

instrument was used to assess the diagnostic criteria and not all items of dependence

were measured. 

In conclusion, the course of alcoholism has been studied extensively among clinical sam-

ples, but general population studies are few and have methodological shortcomings.  In

this study we examine the course (1 and 3 years) of AUD in a large representative general

population sample (n=7076), including all drinkers and using a validated diagnostic

instrument. 

In addition to DSM-IV and ICD-10, we use an alternative classification system for diagnosing

AUD, the Craving Withdrawal Model (CWM). CWM has a more serious dependence catego-

ry that requires both craving and withdrawal to be present. Furthermore, CWM increases

the discriminant  validity of abuse compared to DSM-IV, by increasing the threshold to

two AUD items (see introduction, table 1 on page 20, for comparison with DSM-IV and ICD-
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10 diagnoses) (de Bruijn et al., 2004, de Bruijn et al., submitted) 

The main question of the present study is: what is the course and diagnostic stability of

AUD in the general population? A second question is whether the three classification sys-

tems DSM-IV, ICD-10 and CWM differ in the course of the diagnostic categories. 

Method

Subjects: 

The data were derived from the Netherlands Mental Health Survey and Incidence Study

(NEMESIS). NEMESIS is a prospective study collecting data in three waves (1996, 1997 and

1999) from a national, multistage random sample (age 18-64) in the Netherlands. At the

first wave (T0) a total of 7076 people were interviewed (response rate 69.7%). The respon-

dents adequately reflected the Dutch population. For more detailed information, see an

earlier report on NEMESIS (Bijl et al., 1998). Since the CIDI section on alcohol use disorders

was only fully administered in subjects who drank at least twelve alcoholic units within

one year at any time, the current study was restricted to the 6041 subjects (85.4%) who

met this criterion. Of these subjects, 4853 (88.3% of T0) were re-interviewed after one year

(T1) and 4214 (69.8% of T0, 86.8% of T1) were re-interviewed after three years (T2). After cor-

rection for gender, 12-month alcohol use disorders at T0 did not increase the probability

of loss to follow-up at T1, but loss to follow-up at T2 was increased for  abuse at T0 according

to DSM-IV (OR=1.35, 95% CI=1.06-1.73) and CWM (OR=1.44, 95% CI=1.12-1.85) and for both

harmful use and dependence at T0 according to ICD-10 (OR=1.51, 95% CI= 1.01-2.26 and

OR=1.63, 95% CI=1.05-2.53 respectively).

Instruments 

Diagnostic criteria

The CIDI 1.1 was used to assess criteria of alcohol use disorders during the past 12 months

at T0 and T1 and during the last 24 months at T2. The CIDI 1.1 is a reliable and validated,

fully structured diagnostic interview, enabling to make diagnoses according to ICD-10 and

DSM-III-R criteria (Cottler et al., 1991). The interviewers had been given a four-day training

course at the WHO-CIDI training  and reference centre of the Academic Medical Centre in

Amsterdam. Based on the CIDI 1.1, AUD diagnoses according to ICD-10, DSM-IV and CWM

were made. Since DSM-IV uses the same AUD symptoms as DSM-III-R, we could make DSM-IV

diagnoses based on the CIDI answers. 

Craving Withdrawal Model

CWM is an alternative classification for AUD that was designed in order to overcome two

problems of the DSM-IV AUD classification: the absence of craving in the dependence cri-

teria and the low validity of the abuse category (see our earlier reports) (de Bruijn et al.,

2004, de Bruijn et al., submitted). CWM dependence was diagnosed if craving and with-

drawal were both present. The ICD-10 criterion  "strong desire or compulsion to drink

alcohol" was used for craving in the CWM diagnosis of dependence. For withdrawal, we

required the presence of tremor. Tremor is the most robust clinical feature of withdrawal,
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giving withdrawal a stronger prognostic meaning (Hasin et. a., 2000, Sellers et al., 1991).

CWM abuse was diagnosed if subjects did not meet CWM dependence criteria and met at

least two of the other DSM-IV (abuse and dependence) criteria  (see introduction, table 1

on page 20). So far, CWM has been validated by comparing it to DSM-IV and ICD-10 in two

cross-sectional studies on several items, like drinking behaviour, social functioning and

biochemical markers. These studies show that (a) DSM-IV abuse subjects differed little

from subjects with no AUD diagnosis, (b) ICD-10 harmful use subjects were more severe,

but they could hardly be distinguished from subjects with dependence and (c) CWM

resulted in a clear distinction between no diagnosis and abuse and between abuse and

dependence (de Bruijn et al., 2004, de Bruijn et al., submitted).

For all diagnostic systems at baseline and at follow-up, a subject was only diagnosed as

having either abuse or dependence when the subject met full criteria. Subjects who were

partially remitted did not get a diagnosis. Subjects with a past dependence diagnosis, who

met present criteria for abuse only, were diagnosed as having abuse.

If statements are made about several of the diagnostic systems below, ICD-10 harmful use

is regarded as an abuse category and is not always mentioned separately.

Data analyses: 

Each respondent was diagnosed according to 12-months DSM-IV, ICD-10 and CWM criteria

at baseline.  The diagnostic groups were compared regarding their diagnostic status at fol-

low-up. Mantel-Haenszel odds ratios (OR´s) were assessed for abuse and dependence at

baseline and at follow-up, adjusting for the possible influence of gender.

All statistical analyses were performed with the Statistics Package for Social Sciences (SPSS

for Windows, 12.0, 2003).  

Results

Sample characteristics

At baseline, the 6041 subjects had a mean age of 41.2 (SD=12.0), 51.3.% of the subjects were

male, 64.9% were employed. The mean alcohol use of the total sample was 9.5 AU/week

(SD=13.9), the mean number of drinking days per week was 2.9 (SD=2.6).

At T0 , 299 subjects met abuse criteria according to DSM-IV (4.9%) and 83 subjects were

diagnosed with dependence (1.4%). In contrast, only 101 subjects met the harmful use cri-

terion according to ICD-10 (1.7%) and 84 subjects were diagnosed with dependence (1.4%).

Similar to DSM-IV, 283 subjects had abuse according to CWM (4.7%) but only 20 met crite-

ria for dependence (0.3%). DSM-IV dependence and ICD-10 dependence showed good agree-

ment (kappa 0.8). In contrast, 83% of the subjects with ICD-10 harmful use, did not meet

criteria for an AUD diagnosis according to either DSM-IV or CWM. Of the subjects with

DSM-IV and ICD-10 dependence, 22% and 24% respectively also met criteria for dependence

according to CWM, the remainder was diagnosed with abuse according to CWM. Of the

subjects with DSM-IV abuse, 44% did not get a CWM diagnosis. These data confirm earlier

findings showing that ICD-10 and DSM-IV dependence are very similar concepts and that
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ICD-10 harmful is conceptually very different from DSM-IV abuse. Furthermore, these data

indicate that CWM dependence is a more serious subcategory of DSM-IV and ICD-10

dependence.

Diagnostic categories at baseline and at follow-up

Table 1 shows the course of baseline diagnostic categories according to DSM-IV, ICD-10 and

CWM at one year and at three years follow-up. Furthermore, odds ratio’s (OR’s) are dis-

played for abuse and dependence at baseline predicting diagnostic status at follow-up. 

Overall, a large proportion of the subjects with abuse at baseline according to DSM-IV, ICD-

10 or CWM remitted over a period of one year (81%, 89% and 71% respectively) and three

years (85%, 92% and 79% respectively).  Abuse significantly predicted  having abuse or

developing dependence at follow up for all diagnostic systems, except DSM-IV abuse,

which did not significantly predict dependence at three years follow-up (OR 2.6, 95% CI

0.9-7.9). Of the subjects with dependence at baseline according to DSM-IV, ICD-10 and CWM,

67%,  67% and 57% respectively did not meet diagnostic criteria for this diagnosis at one

year follow-up and  74%,  69% and  73% did not meet dependence criteria at three years

follow-up anymore. Dependence significantly predicted having dependence at follow-up

for all diagnostic systems. Moreover dependence had higher OR’s than abuse for predicting

dependence at follow-up, although in some cases (ICD-10 and CWM at three years follow-

up) the confidence intervals overlapped. 

Generally, CWM diagnoses displayed a more serious course with lower remission rates and

higher OR’s than DSM-IV and ICD-10. At one-year follow-up, the OR for CWM dependence

was significantly higher than for ICD-10 dependence, in all other cases the confidence

intervals overlapped. 

Relapse

We also examined the relapse rate between T1 and T2 of subjects with abuse or depend-

ence at T0, who did not meet the criteria of an AUD diagnosis at T1. 

Of the subjects with DSM-IV dependence at T0 and no diagnosis at T1, only 13.6% (n=3)

relapsed into dependence and 4.5% (n=1) met the criteria for abuse at T2. For ICD-10,

relapse rates were 11.5% (n=3) into dependence and 3.8% (n=1) had harmful use at T2. Of

the subjects with CWM dependence at T0 and no diagnosis at T1, none relapsed into either

abuse or dependence  between T1 and T2. 

Of the subjects with abuse at T0 and no diagnosis at T1, only one developed dependence

according to either DSM-IV, ICD-10 or CWM at T2. Relapse rates into abuse  were 10.0%

(n=15) for DSM-IV, 3.8% (n=2) for ICD-10 and 12.0% (n=15) for CWM.

Comment

This is the first study in a representative general population sample, including both sexes,

investigating the course of abuse and dependence with a standardised validated interview

(CIDI). While our results converge with earlier studies, showing that dependence has a

more serious course than abuse,  in this general population sample the vast majority of
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the subjects with dependence at baseline did not meet diagnostic criteria for AUD at one

and three years follow-up. Furthermore, abuse and dependence subjects who remitted in

the course of a year, had a low relapse rate in the next two years. Based on these findings,

alcohol dependence can not be conceptualised as a chronic relapsing disorder. 

Methodological issues

There are some limitations to the study design that deserve comment. First, it is necessary

to be cautious about interpreting CIDI items as DSM and ICD-10 criteria. However, CIDI has

been well validated against other structured interviews. Although for other psychiatric

disorders, CIDI can be overly inclusive, this is not the case for alcohol use disorders

(Compton et al., 1996, Cottler et al., 1997, Pull et al., 1997, Rounsaville, 2002, Ustun et al.,

1997). 

A second problem to consider is attrition. Having abuse according to any of the diagnostic

systems and having ICD-10 dependence at baseline predicted loss to follow-up in the second

wave. This might have led to a slight underestimation of the proportion that kept their

diagnosis at three-year follow-up. 

Another limitation of the study design is the fact that the follow-up was only three years.

In order to evaluate the relapse rates of AUD in the general population, longer follow-up

studies are desirable.

The course of dependence

The subjects in the present study were drawn from the general population. In a previous

report on the same study population, we found that, even from those diagnosed with

dependence, only a minority (7% of subjects with DSM-IV and ICD-10 dependence, 25% of

the subjects with CWM dependence) had been seeking treatment at an addiction centre

(de Bruijn et al., submitted). Our results show that in the general population, a large per-

centage of the subjects with dependence remit without formal treatment and that of the

subjects that remit in the course of  a year, relapse rates in the next two years are low. 

Treatment seeking alcoholics differ in severity of disease from non-treatment seeking sub-

jects with a diagnosis of alcohol dependence (Caetano, 1999, Cunningham et al., 1995,

Raimo et al., 1999, Tucker et al., 2004)) Caetano (1999) suggested that some cases of alcohol

dependence in the general population should be viewed as less severe forms of the phe-

nomena seen in clinical samples. He expected this ‘less severe syndrome’ to be less stable

in time. Our findings confirm his suggestion. Because of the small numbers, we did not

examine the subjects that had sought treatment separately.

CWM dependence requires both craving and withdrawal, in order to represent a more

severe form of addiction. In our earlier study on these subjects, we found that the group

of subjects with CWM dependence had a mean drinking quantity of 93.7 AU/week at base-

line. Even of these serious drinkers, 43% and 46% did not meet the criteria for AUD at one

and three years follow-up respectively, while only 43% and 27% still met the criteria for

dependence at follow-up. 
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The course of abuse

Subjects with abuse had a high remission rate. In our earlier study on these subjects, we

found that over 90% of the subjects with DSM-IV abuse got their diagnosis based on one

symptom and 74% of them had their diagnosis based on the item ‘drinking in situations

in which it is hazardous’ (de Bruijn et al., submitted). One could argue that these subjects

did not have an alcoholic disease in the first place, but rather time-limited irresponsible

behaviour (Hasin et al., 1999, Rounsaville, 2002). ICD-10 harmful use displayed an even

higher remission-rate than DSM-IV. CWM raises the threshold for abuse to two criteria and

shows a higher percentage of subjects that still have abuse at follow up, although the con-

fidence intervals of the OR’s of CWM, DSM-IV and ICD-10 for abuse overlapped. 

For all diagnostic categories, only a small part of the abuse subjects developed depend-

ence at follow-up. This is in concordance with earlier findings(Hasin et al., 1997).

Comparison of CWM to DSM-IV and ICD-10

Although CWM dependence and abuse showed lower remission rates and higher OR’s for

predicting diagnosis at follow-up than DSM-IV and ICD-10, the confidence intervals over-

lapped in most cases. Therefore, we cannot state that CWM has a better predictive validity

than DSM-IV or ICD-10. In order to test the predictive validity, clinical studies examining

the course of CWM must be conducted, resulting in larger numbers for the dependence

group. 

Conclusion

The notion that alcoholism is a chronic relapsing disease applies to populations seeking

treatment in specialised treatment centres. However, the 3-year course of AUD in our

general population sample shows high remission and low relapse rates. Even in alcohol

dependence according to CWM, which represents a more serious dependence category

than DSM-IV or ICD-10, remission rates are high. 

McLellan et al.  (2000) suggested that recognising the chronic nature of addiction impli-

cates that primary care physicians should be better educated in screening and diagnosis

of addiction, brief interventions, medication management and referral criteria. Our

findings suggest that it is also important to realise the difference between the chronic,

severely ill alcoholics who need long-term or even life-long specialised treatment, and the

patients that are much more common in the general population and who can apparently

overcome this disease with a brief intervention or even without formal treatment.  The

statement that addiction is a chronic relapsing disorder seems to represent a classic case

of what has been called the "clinicians’ illusion" (Cohen and Cohen, 1984). The term addic-

tion should be used carefully in order to avoid unnecessary pessimism and a lack of treat-

ment motivation by primary care physicians. We, therefore, propose that the term alco-

hol addiction (and its connotation of a chronic relapsing disorder) should be restricted to

the subgroup of alcohol dependent people with chronic alcohol related problems seeking

some kind of specialised treatment for these problems. 
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Table 1. Diagnostic categories at baseline (T0) and at 1 year (T1) and 3 year (T2) follow up
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Chapter 6*

ALCOHOL ABUSE AND DEPENDENCE CRITERIA

AS PREDICTORS OF A CHRONIC COURSE OF

ALCOHOL USE DISORDERS IN THE GENERAL

POPULATION

Abstract

Aims:

To investigate whether DSM-IV abuse and dependence criteria and the ICD-10 criterion for

craving differentially predict a chronic course of alcohol use disorders (AUD) in the general

population.

Methods: 

Data were derived from the Netherlands Mental Health Survey and Incidence Study

(NEMESIS), a large representative sample of the general Dutch population with a baseline

and a one and three year follow-up assessment. In the present study, a cohort of subjects

with a DSM-IV AUD diagnosis at baseline was followed (n=382). Diagnostic criteria of AUD

according to DSM-IV and ICD-10 were assessed using the Composite International

Diagnostic Interview (CIDI). Predictive power was expressed as the relative risk (RR; 95% CI)

of an AUD at one and three year follow-up given the presence or absence of a particular

criterion.

Results:

In our cohort of subjects with an AUD diagnosis at baseline, the presence of all dependence

criteria, except tolerance, significantly increased the risk for dependence at one and three

year follow-up. Abuse criteria displayed much lower and often non-significant risks for

dependence at follow-up, with the exception of the criterion ‘legal problems’.  The risk

for abuse at one year follow-up was not increased for any of the abuse or dependence cri-

teria and few criteria displayed an increased risk for abuse at three years follow-up. The

ICD-10 criterion ‘craving’ had the highest relative risk (RR) of all criteria for dependence at

one year (RR=12.4, 95% CI=5.5-27.8) and three years follow-up (RR=12.9, 95% CI=4.4-37.7). 

Conclusion: 

With the exception of tolerance, all DSM-IV dependence criteria are useful in predicting

the course of AUD in the general population. The presence of the ICD-10 criterion craving

is associated with the strongest risk of chronicity of AUD.
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Introduction

The course of alcohol use disorders (AUD) in the general population differs from the

course in treatment seeking populations (Cohen and Cohen, 1984, Cunningham, 1999

Caetano, 1999, Raimo et al., 1999). In a large prospective general population study, we

found that 85% of subjects with DSM-IV abuse and 74% of subjects with DSM-IV alcohol

dependence lost their diagnosis in the course of three years (de Bruijn et al., submitted).

This is in contrast with the chronic relapsing course of treatment-seeking alcoholics (e.g.

Finney and Moos, 1991). The challenge for primary care physicians is to identify those

alcoholics that are at risk for developing chronic alcohol problems and to provide treat-

ment or referral for these patients. One of the possible strategies might be to identify

AUD criteria or symptoms that are associated with an increased risk for a chronic course. 

The presence of the DSM-IV AUD criteria, and its association with severity of alcoholism,

have been extensively studied in both clinical and general population samples (Andreatini

et al., 1994, Caetano 1999, Caroll et al., 1994, Chung et al., 2002, Dawson 1998,

Langenbucher 2004). In most studies the criteria ‘using larger amounts or over a longer

period' (AD 3), ‘tolerance’ (AD 1) and ‘hazardous use’ (AA2) have been found to occur fre-

quently and to be associated with less severe forms of alcoholism, whereas the criteria ‘a

great deal of time is spent’ (AD 5), ‘important activities are given up’ (AD 6) and ‘legal

problems’ (AA 3) are less prevalent and associated with more severe forms of alcoholism.

Also the order of onset of the symptoms has been studied quite extensively (Chung and

Martin, 2001, Langenbucher and Chung, 1995, Martin et al., 1996, Nelson et al., 1996,

Nelson et al., 1998, Schuckit et al., 1993, Schuckit et al., 1995, Schuckit et al., 1998). Overall,

hazardous use and loss of control are criteria that develop relatively early, while several

studies find that withdrawal is a symptom with a relatively late onset. 

Few studies have been performed that investigate whether AUD criteria are able to dif-

ferentially predict a chronic course of alcohol problems over time. Schuckit et al. studied

the predictive validity of the DSM-IV AUD criteria among two samples. The first study

involved high functioning Caucasian man, half of whom had an alcoholic parent.

However, this study did not primarily investigate chronicity, since the majority of these

subjects did not have an AUD diagnosis at baseline. Furthermore the specific characteris-

tics of the sample (high functioning sons of alcoholics) limits the generalizability of these

findings. (Schuckit et al., 2000). The authors replicated their findings in a sample of treat-

ment-seeking alcoholics, their relatives and controls (Schuckit et al., 2001). In this study,

subjects were divided in three groups: those with no baseline diagnosis, those with abuse

at baseline and those with dependence at baseline. A comparison was made between sub-

jects who displayed any DSM-IV AUD criterion at 5–year follow-up and those who did not.

As we are interested in the ability of the criteria to predict a chronic course, we will only

discuss the data on the subjects who had an AUD diagnosis at baseline. The authors found

that among dependent subjects, DSM-IV criteria were not able to predict the occurrence

of AUD-criteria at 5-year follow-up (68.1% reported AUD-criteria at follow-up). When abuse

and dependence subjects were combined, all dependence criteria except AD 6 (important

activities given up) were significantly associated with the occurrence of AUD criteria at
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5-year follow-up. Of the abuse items only AA 1 (role obligations) was associated with the

occurrence of AUD criteria at follow-up.

The ICD-10 criteria have been studied less frequently. The diagnostic criteria for alcohol

dependence according to DSM-IV and ICD-10 largely overlap, but ICD-10 dependence has an

criterion for craving, whereas DSM-IV does not. Craving is increasingly considered to be

the core symptom of alcohol dependence (e.g. Tiffany and Conklin, 2000). There is however

no consensus on how to define this concept. Research on craving as a predictor of relapse,

and on the association of craving with severity of alcoholism, is inconclusive (e.g. van den

Brink, 1997, Bottlender, 1999, Mezinskis, 2001). 

In conclusion, the prevalence, order of onset and severity of the DSM-IV AUD criteria have

been studied in clinical as well as community samples. However, the  potential of these

criteria to predict chronicity has only been studied among treatment-seeking alcoholics.

In this study among a cohort of general population subjects with abuse or dependence,

we investigate whether the presence of certain DSM-IV AUD criteria or the ICD-10 criterion

for craving at baseline differentially increases the risk of still having these disorders at

one and three year follow-up.

Method

Subjects: 

The data were derived from the Netherlands Mental Health Survey and Incidence Study

(NEMESIS). NEMESIS is a prospective study collecting data in three waves (1996, 1997 and

1999) from a national, multistage random sample (age 18-64) in the Netherlands. At the

first wave (T0) a total of 7076 people were interviewed (response rate 69.7%). The respon-

dents adequately reflected the Dutch population. For more detailed information, see an

earlier report on NEMESIS (Bijl et al., 1998). For the present analyses we selected a cohort

of the subjects who met the criteria for alcohol abuse or dependence at T0 (n=382). Of

these subjects, 298 (78.0% of T0) were re-interviewed after one year (T1) and 238 (62.3% of

T0, 79.9% of T1) were re-interviewed after three years (T2). Within our study cohort, the

presence of the DSM-IV AUD criteria and craving neither predicted loss to follow-up at T1

nor at T2 .

Instruments 

Diagnostic criteria

The CIDI 1.1 was used to assess criteria of alcohol use disorders. In these analyses we

assessed the presence of the criteria during the past 12 months at T0 and T1 and during

the last 24 months at T2. The CIDI 1.1 is a reliable and validated, fully structured diagnos-

tic interview, enabling to make diagnoses according to ICD-10 and DSM-III-R criteria

(Cottler et al., 1991). The interviewers had been given a four-day training course at the

WHO-CIDI training  and reference centre of the Academic Medical Centre in Amsterdam.

Since DSM-IV uses the same AUD criteria as DSM-III-R, we could establish DSM-IV criteria

based on the CIDI answers. Subsequently DSM-IV abuse and dependence diagnoses were

made. A subject was only diagnosed as having either abuse or dependence when the sub-
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ject met full criteria. Subjects who were partially remitted did not get a diagnosis.

Subjects with a past dependence diagnosis, who met ‘current’ criteria for abuse only, were

diagnosed as having abuse.

Data analyses: 

At T0, the presence of the DSM-IV AUD criteria and the ICD-10 criterion craving was

assessed. Among the subjects with a DSM-IV AUD at T0, for each criterion, the proportion

of subjects that still had abuse or dependence at T1 and at T2 was calculated. Proportions

were compared using chi-square. Subsequently the relative risk for still having abuse or

dependence at follow-up was calculated.

All statistical analyses were performed with the Statistics Package for Social Sciences (SPSS

for Windows, 12.0, 2003).  

Results

Sample characteristics

Table 1 displays the characteristics of the 382 subjects with an AUD diagnosis at baseline.

At T0 , 299 subjects met current abuse criteria according to DSM-IV (78.3% of 382; 4.2% of

7076) and 83 subjects were diagnosed with current dependence (21.7% of 382; 1,2% of

7076). Only 8 subjects (2.1% of 382) had been seeking specialised treatment for their addic-

tion in the past twelve months and 26 subjects (6.8%) in their lifetime. 

AUD criteria and diagnosis at follow-up

Table 2 displays the DSM-IV AUD criteria and the ICD-10 criterion craving for all 382 sub-

jects with a DSM-IV  AUD diagnosis at baseline. For each criterion, the proportions and

RR’s for still having abuse or dependence at T1 and T2 are shown. 

The risk for having dependence at follow-up was significantly increased for nearly all

dependence criteria and for craving. The only exception  was AD 1 (tolerance), which did

not show a significantly increased risk for dependence at T2. Only two of the four  abuse

criteria did significantly increase the risk for having dependence at follow-up: AA3 (legal

problems) and AA 4 (despite social or interpersonal problems) at T1 and AA3 at T2. The

risk for having abuse at T1 was not increased for any of the AUD criteria, at T2 it was

increased only for AD 1 (tolerance), AD 7 (despite physical or psychological harm) and AA

4 (despite social or interpersonal problems).

For almost all diagnostic criteria (dependence criteria, abuse criteria and craving),  RR’s

for  dependence were higher than RR’s for abuse at follow-up. The only exception was AA2

(hazardous use), which displayed a significantly reduced risk of having dependence at fol-

low-up.  For craving and for five of the seven DSM-IV dependence criteria, but for none of

the DSM-IV abuse criteria, RR’s for dependence at T1 were significantly higher than for

abuse at T1. At T2,  the RR’s for dependence were significantly higher than for abuse only

for three of the seven dependence criteria (AD 2: withdrawal; AD 3: larger or longer, AD 4:

quit or cut down), and for craving. 

Craving, AD 3 (larger or longer) and AD 4 (quit or cut down) demonstrated the highest
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RR’s for dependence at T1 and T2, although in most cases the confidence intervals of the

RR’s overlapped with the other criteria.

The presence of AA 2 (hazardous use) significantly reduced the risk for having depend-

ence at T1. We therefore closer examined these subjects. Among the 262 subjects who dis-

played AA 2, for 120 subjects (45.8% of 262), this was the only criterion met at baseline. Of

the 120 subjects who did not meet AA 2, only 4 (3.3% of 120) displayed just one AUD crite-

rion, the other 116 subjects met several AUD criteria at baseline.

Withdrawal requiring tremor

Earlier studies have found that withdrawal (AD 2) is associated with more severe forms

and later stages of alcoholism (Lejoyeux et al., 2001, Schuckit et al., 1998, Schuckit et al.,

2003). However, hangover symptoms are sometimes misinterpreted as withdrawal symp-

toms. Therefore, the suggestion has been made to sharpen the withdrawal definition

(Langenbucher, 1997, Hasin, 2000). Hasin found that requiring tremor for withdrawal gave

it a stronger prognostic meaning (Hasin, 2000). We therefore recalculated the values for

withdrawal when tremor was required. The prevalence of withdrawal requiring tremor

was reduced from 18.8% (n=72) to 6.8%(n=26). Withdrawal requiring tremor did not signi-

ficantly increase the risk for abuse at either T1 or T2 , but the RR’s for dependence at T1

(RR=5.3, 95% CI=2.6-10.5) and T2 (RR=7.6, 95%CI=3.2-17.8) were substantially higher than the

RR’s when tremor was not required (AD 2) (T1: RR=3.8, 95% CI=1.9-7.6; T2: RR=5.1, 95%

CI=2.1-12.5).  

Discussion

In this prospective general population study on the predictive validity of the DSM-IV AUD

criteria and craving, we found that nearly all dependence criteria and craving significant-

ly increased the risk for still having alcohol dependence at one and three years follow-up.

The abuse criteria showed much lower and often non-significant risks for having depend-

ence at follow-up. The risk for having abuse at T1 was not increased for any of the AUD cri-

teria and was increased for only a few criteria at T2. 

Craving, AD 3 (larger or longer) and AD 4 (quit or cut down) at T0 had relatively high RR’s

for predicting dependence at both one and three year follow-up. In contrast, the physio-

logical dependence criteria, tolerance (AD1) and withdrawal (AD2), had relatively low RR’s

for having dependence at follow-up in comparison with the other DSM-IV criteria.

However, requiring tremor for the presence of withdrawal considerably increased the risk

for dependence at follow-up.

Methodological issues

The present study included all subjects with a baseline DSM-IV AUD diagnosis from a large

representative general population sample and used a well-validated instrument (CIDI) to

assess DSM-III-R and DSM-IV AUD criteria (Compton, et al., 1996, Cottler et al., 1997, Pull et

al., , 1997, Üstun et al., 1997). 

Despite the large sample size, some criteria (AD 5, AD 6, AA 1 and AA 3) resulted in small
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numbers (30, 16, 26 and 20 respectively) because they occur infrequently in the general

population. Even with these small numbers we found significant RR’s for predicting

dependence at follow-up, but the confidence intervals for the RR’s were rather broad. 

Earlier findings

In general, our results converge with the findings by Schuckit et al. among treatment-

seeking subjects with either abuse or dependence at baseline, demonstrating that DSM-IV

dependence criteria are useful in predicting the course of AUD, while most abuse criteria

are not (Schuckit et al., 2001). There are, however, several differences in the designs of the

studies. First, the outcome in  the Schuckit et al. study was the occurrence of any AUD cri-

terion at follow-up, while we studied the presence of a full diagnosis of either abuse or

dependence at follow-up.  Furthermore, Schuckit et al. divided their  subjects according

to their baseline diagnosis (dependence, abuse or no AUD) and studied the associations

between the baseline AUD criteria and the outcome for each of these three groups sepa-

rately. They did the same analyses for the combined groups of subjects with either abuse

or dependence at baseline. The authors found less significant associations when dependence

subjects and abuse subjects  were considered separately, than when abuse and dependence

subjects were combined. 

Since we were interested whether the criteria could predict a chronic course of AUD in

the general population, we confined the present analyses to subjects with an AUD diagno-

sis at baseline. In an earlier report on NEMESIS, predictors of incidence of substance use

disorders were assessed. In these analyses, a much broader range of possible predictors

was investigated. The only AUD criterion that was assessed was AD 4 (quit or cut down),

which proved to be a strong predictor of the first incidence of substance use disorders (de

Graaf et al., 2002).

In order to avoid very small numbers and thus loose power, we did not consider subjects

with abuse and subjects with dependence at baseline separately. Furthermore, the clinical

relevance of this distinction is of limited value in our general population sample. Our goal

was to provide primary care physicians with indicators of a chronic course of AUD. Most of

the time, the DSM-IV diagnostic status is not extensively assessed in primary care settings.

Screening instruments for primary care settings

Several screening instruments have been recommended to screen for alcohol problems in

primary care settings. The two most commonly studied screening instruments are the

CAGE (acronym based on its four questions: Cut down drinking, Annoyed by criticism

about drinking, Guilty feelings about drinking, and Eye opener [drinking in the morn-

ing], Mayfield et al., 1974) and the alcohol use disorder identification test (AUDIT, Babor et

al., 1989). The AUDIT is more effective in identifying subjects with at-risk, hazardous drink-

ing, while the CAGE is superior for detecting alcohol abuse and dependence (e.g. Aert-

geerts et al. , 2004, Fiellin et al., 2000). The criteria that we found to have the highest abili-

ty to predict chronicity (‘craving’, ‘larger or longer’ and ‘quit or cut down’) match the

CAGE questions rather well. These findings might implicate that the CAGE is not only use-
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ful for the detection of alcohol use disorders in the general population and in primary

care, but  especially for the identification of subjects that are at risk for a chronic subtype

of alcohol dependence. This hypothesis calls for further examination, taking into account

all items of the CAGE and the AUDIT.

Tolerance and withdrawal

According to DSM-IV, a diagnosis of alcohol dependence should be accompanied by the

specification ‘with or without physiological dependence’. Physiological dependence is

specified when either withdrawal or tolerance is present. The severity and predictive validity

of these criteria have been studied quite extensively. Most studies find that tolerance is

not strongly associated with severity or worse prognosis, while the findings for withdrawal

depend on the way in which this symptom is defined (Caroll et al., 1994, Hasin et al., 2000,

Langenbucher et al., 2001, Lejoyeux et al., 2001, Schuckit et. al, 1998, Schuckit et. al, 2003).

Our results converge with these findings; tolerance demonstrated relatively low risk for

dependence at T1 and was the only dependence criteria that did not significantly increase

the risk for dependence at T2. Withdrawal as defined in DSM-IV performed relatively weak

among the dependence criteria. However, requiring the presence of tremor or withdrawal

substantially increased the RR for having dependence at follow-up.

Abuse

Alcohol abuse according to DSM-IV requires the presence of just one criterion. This results

in a heterogeneous group of subjects. The validity of alcohol abuse, especially of the

hazardous use criterion, is often criticised (e.g. de Bruijn et al., 2004, Hasin et al., 1999,

Hasin et al., 2003, Rounsaville, 2002).

Our results show that the abuse criteria, with the exception of ‘legal problems’ (AA 3)

demonstrated no or just slightly increased risks for having either abuse or dependence at

one and three years follow-up. The finding that AA 3 had a stronger prognostic meaning

links up with earlier findings, demonstrating that this criterion is relatively rare and

associated with more severe forms of alcoholism (Chung, Martin et al., 1996, Muthen et al.

1993, Muthen, 1995). A remarkable finding is the fact that the criterion ‘hazardous use’

(AA 2) significantly lowered the risk of having dependence at T1. AA 2 was the most preva-

lent of all AUD criteria. For nearly half of  the subjects who displayed AA2, this was the

only criterion they met. It might well be that hazardous use represents some kind of

time-limited risky behaviour (especially prevalent in young adults), but that it does not

belong to the prototype characteristics of an AUD per se. 

Craving

Craving is not considered among the dependence criteria in DSM-IV. As stated in the intro-

duction, we decided to include this symptom in the study, since it is increasingly considered

to be the core symptom of alcoholism. We found that craving was associated with the

highest risk for dependence at follow-up among the dependence criteria. Our findings

therefore support its usefulness as a dependence criterion.
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Conclusion

In the general population, DSM-IV dependence criteria and craving are able to predict the

three year course of AUD. The abuse criteria are less useful in predicting the AUD course.

The criteria ‘craving’, larger or longer’ (AD 3) and ‘persistent desire to quit or cut down

alcohol use’ (AD 4) are relatively strongly associated with a chronic course of dependence.

Primary care physicians should be alert on the existence or development of a chronic

alcohol problem among subjects who endorse these criteria. 
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Table 1. Sample characteristics of the cohort of 382 subjects with a DSM-IV AUD diagnosis

at baseline 
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Table 2. Diagnosis at one and three years follow-up for criteria of DSM-IV alcohol use

disorders (AUD) and the ICD-10 criterion craving in the cohort of 382 subjects with a

baseline DSM-IV AUD diagnosis.
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Chapter 7

GENERAL DISCUSSION

According to Sextus Empiricus (150-220), people who engage in scientific research will

eventually find themselves in either one of the following three positions: a. they have

found what they are looking for, b. they deny their discovery and conclude that it is

inapprehensible, or c. they keep on searching (Ferwerda, 1996).

Within this thesis I have been searching for a classification system for alcohol use disor-

ders that overcomes the shortcomings of DSM-IV. Another question concerned the course

of alcohol use disorders in the general population, as opposed to treatment-seeking popu-

lations. As pointed out in the introduction, these issues were investigated using the fol-

lowing four research topics:

1. The discriminant validity of DSM-IV alcohol use disorders in well functioning heavy drinkers (chapter 2)

2. Validation of the Craving Withdrawal Model (chapter 3,4 and 5)

3. The course of alcohol use disorders in the general population (chapter 5)

4. The ability of the abuse and dependence criteria to predict a chronic course of DSM-IV alcohol use

disorders (chapter 6)

In this chapter I will summarise our findings and point out to what extent they have con-

tributed to our knowledge on these topics and to what extent answers have been obtained

to our research questions. Subsequently, the implications of our findings on CWM and on

the course of alcohol use disorders in the general population are discussed and sugges-

tions for future research are given. Finally, our findings are discussed in view of the con-

cept "harmful dysfunction" (Wakefield and Smith, 2003).

Main findings

Ad 1. The discriminant validity in well functioning heavy drinkers (chapter 2)

In the introduction, an overview of the extensive amount of literature on the validity of

the DSM-IV classification of alcohol use disorders is given. We contributed to this topic by

studying the discriminant validity of alcohol use disorders in a group of non-treatment

seeking heavy wine drinkers (chapter 2). Within this group, a comparison was made

between those individuals who met the criteria of either alcohol abuse or dependence

according to DSM-IV (n=30) and those who did not (n=27). We compared these subjects

using the following discriminant validators: alcohol intake and patterns of alcohol use,

smoking behaviour, abnormalities in physical examination and biochemical markers and

functional status. To our surprise, we found almost no significant differences between the

subjects with an alcohol use disorder and those without, neither on psychosocial nor on

biomedical parameters. The only difference we found was that subjects with an alcohol
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use disorder more often displayed binge drinking (defined as days on which the subjects

drank ≥ 10 alcoholic units). Even this finding has to be put in the perspective of the average

drinking behaviour of this group (> 7 alcohol units/ day). 

A major aim of diagnosis is to identify subjects who are in need of treatment. Based on

these results, there is no reason why, in this population, subjects with an alcohol use dis-

order should be treated and subjects without an alcohol use disorder should not. But

then what? Should they all be treated? We found that approximately half of our sample

(either with or without an alcohol use disorder) had an elevated carbohydrate-deficient

transferrin (CDT)-value and approximately a quarter of them (either with or without an

alcohol use disorder) had an elevated gamma-glutamyltransferase (GGT)-value. Abnormal

biochemical markers are indicators of  current alcohol related organ malfunctioning and

predictors of future alcohol related harm (Coningrave et al., 1993). This finding might call

for a preventive intervention. On the other hand, the functional status of the whole

group was very high compared to the general Dutch population, indicating a good subjec-

tive physical and mental health. In our interviews, most of the wine drinkers told us that

they were aware of the possible hazards of their drinking behaviour, but that it greatly

enhanced their quality of life and played an important role in their social and occupa-

tional lives. This attitude can either be seen as a rational choice or as a manifestation of

denial. Though interesting, these problems are beyond the scope of our study.

Our intention with this study was to examine the discriminant validity of DSM-IV alcohol

use disorder diagnoses in male heavy wine drinkers. In addition to the extensive litera-

ture on the validity of DSM-IV alcohol use disorders in clinical as well as in general popu-

lation settings, our results show that DSM-IV alcohol use disorder diagnoses have a low

discriminant validity in well-functioning heavy wine drinking men. 

In a study comparing three diagnostic test for alcoholism (CDT, GGT and a Bayesian

Alcoholism Test that incorporates several clinical and biochemical signs of alcoholism) we

found that, especially in denying subjects,  a classification based on drinking amount can

be diagnosed more accurately than the DSM-IV alcohol use disorders classification

(Korzec, 2004). Perhaps the diagnostic classification for well-functioning heavy drinkers

would have a better discriminant validity if items on the drinking amount would be

incorporated.

Ad 2. Validation of the Craving Withdrawal Model (chapter 3,4 and 5)

In chapter 3, 4 and 5 we compared the DSM-IV classification of alcohol use disorders to

two alternative classifications: the ICD-10 classification and the Craving Withdrawal Model

(CWM) (see table 1 in the introduction). The theoretical rationale for developing CWM is

explained in the introduction. Summarising, CWM dependence is diagnosed when both

craving and withdrawal are present in an attempt to link the classification more closely

to current research regarding the neurobiology and modern treatments of alcoholism. In

addition, the CWM abuse threshold is increased to two alcohol use disorder criteria, thus

trying to improve the discriminant validity of this heterogeneous category.

In chapter 3, we compared the discriminant validity of DSM-IV alcohol use disorders to
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CWM in three different populations: patients seeking treatment for alcohol problems,

non-treatment seeking wine drinkers and psychiatric outpatients. Discriminant validators

were alcohol intake and patterns of alcohol use, the CAGE-score, biochemical markers and

functional status. We found that CWM resulted in a smaller dependence category and a

larger abuse category, while the total prevalence of alcohol use disorders did not differ

between the classification systems. Furthermore we found that CWM resulted in a better

distinction of syndromes, especially between abuse and no alcohol use disorder.

We replicated most of these findings using data from the Netherlands Mental Health and

Incidence Study (NEMESIS). In this general population study we used the following dis-

criminant variables: alcohol intake, psychiatric co-morbidity, functional status and seeking

treatment. In contrast to our earlier findings, in this study the prevalence of any alcohol

use disorder (either abuse or dependence) was lower for CWM (5.0%) than for DSM-IV

(6.3%), while ICD-10 resulted in the lowest prevalence for any alcohol use disorder (3.1%).

DSM-IV resulted in a poor distinction between normality and abuse and ICD-10 resulted in

a poor distinction between harmful use and dependence, whereas the CWM distinctions

between normality and abuse and between abuse and dependence were significant for

most of the discriminant variables.

In chapter 5, we used the follow-up data from NEMESIS in order to study the course of

alcohol use disorders in the general population. These results are more extensively

described in the next paragraph. In this study, we compared the diagnostic stability and

course of DSM-IV, ICD-10 and CWM. CWM dependence and abuse resulted in lower remis-

sion rates and higher odds ratios for predicting chronicity than DSM-IV and ICD-10, but

the confidence intervals overlapped in most cases. This may be due to the small numbers

of subjects with CWM dependence in the general population. On the basis of the findings

of this study, we cannot state that CWM has better predictive validity than DSM-IV or ICD-

10. 

In conclusion, the results on the predictive validity of CWM are inconclusive; this issue

remains to be studied among clinical samples, resulting in larger numbers for the

dependence group. However, our studies do indicate that CWM, by focussing on craving

and withdrawal in the dependence diagnosis and by increasing the threshold for abuse,

improves the discriminant validity of alcohol use disorder diagnoses in a broad spectrum

of clinical samples (treatment-seeking alcoholics and psychiatric patients), well-functioning

heavy wine drinkers and in the general population. In addition, it can be concluded that

CWM did not result in dramatically lower alcohol use disorder rates compared to DSM-IV

and to even higher rates of alcohol use disorders compared to ICD-10 and that the applica-

tion of CWM will not automatically lead to lower rates of treatment requiring and reim-

bursement justifying conditions. 

Ad 3. The course of alcohol use disorders in the general population (chapter 5)

In the study described in chapter 5 we examined the one- and three-year course of alcohol

abuse and dependence according to DSM-IV, ICD-10 and CWM in the general population,

using the follow-up data from NEMESIS. All classification systems (DSM-IV, ICD-10 and
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CWM) resulted in very high remission rates for abuse/harmful use at one and three years

follow-up (varying from 71% to 92%). Dependence according to DSM-IV, ICD-10 and CWM

also showed a relatively mild course, although somewhat less favourable than abuse

(remission rates varying from 57% to 74%). Furthermore, relapse rates between one and

three year follow-up were low for both abuse and dependence. These findings are in con-

trast to the chronic course that is usually seen in treatment-seeking populations (e.g.

Finney and Moos, 1991) and the chronic relapsing nature that is often attached to alco-

holism (e.g. McLellan, 2002; McLellan et al., 2000; O’Brien en McLellan, 1996).  The propor-

tion of subjects in our sample that had sought treatment was low. Therefore, our results

show that in the general population the majority of subjects with an alcohol use disorder

can overcome their disease without specialised treatment. The clinical implications of

these findings are discussed later in this chapter.

Ad 4. The ability of the abuse and dependence criteria to predict a chronic course of alcohol use disorder

(chapter 6)

In the study described in chapter 6, we followed a cohort of general population subjects

from NEMESIS with a baseline DSM-IV alcohol use disorder diagnosis. We investigated

whether the presence at baseline of certain DSM-IV alcohol use disorder criteria, or the

ICD-10 criterion for craving, differentially increased the risk for still having an alcohol use

disorder at one and three year follow-up. We found that all dependence criteria, except

tolerance, were associated with a significantly increased risk of still having dependence at

follow-up. The abuse criteria displayed much lower and often non-significant risks for

dependence at follow-up, with the exception of the criterion ‘legal problems’.  Craving

was associated with the strongest risk of chronicity of alcohol use disorders.

Implications and future research

The Craving Withdrawal Model

Our results showed that CWM is a promising alternative classification for diagnosing alco-

hol use disorders, with several theoretical and empirical advantages above the DSM-IV

classification. However, several topics deserve further attention.

Craving

We found that emphasising craving in the dependence diagnosis increases the discrimi-

nant validity of this category. Furthermore, among the DSM-IV dependence criteria, craving

proved to be a strong predictor of chronicity of alcohol use disorders in the general popu-

lation. 

As stated in the introduction, the concept of craving is not free of controversies. Craving

is a broad concept with psychological, cognitive, behavioural and physiological aspects

(e.g. Flannery et al., 2001, Verheul et al., 1999). These aspects do not unanimously correlate

with each other (e.g. Monti  et al., 2000, Sinha et al.,  1999, Weinstein et al., 1998). These

issues call for further research and refinement of what is meant by this concept. However,
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these controversies cannot justify the lacking of this core symptom in the definition of

alcohol dependence. A possible solution would be to take the same position as the DSM-IV

workgroup did regarding tolerance and withdrawal. Thus, the recommended option

would be to include craving in the diagnostic criteria of alcohol dependence and to

declare the definition and significance of this criterion a topic of special investigation.

For tolerance, and especially for withdrawal, this approach has led to more data on the

significance and on the proper definition of these symptoms (Hasin et al., 2000, Lejoyeux

et al., 2001, Langenbucher et al., 1997, O’Neill and Sher, 2000, Schuckit et al., 1998,

Schuckit et al., 2003). For the time being, the ICD-10 criterion (a strong desire or sense of

compulsion to take alcohol) seems to be a good enough option, since both the desire to

consume alcohol and the obsessive-compulsive aspect are usually considered important

aspects of craving (Anton, 1998, Drummond, 2002, Potgieter et al., 1999, Verheul et al.,

1999).

Risks of the Craving Withdrawal Model

The main problem with validating an alternative classification system for alcohol use dis-

orders is the lack of a gold standard. Tien and Gallo (1997) suggested a subtle shift of para-

digm, in which current psychiatric diagnoses are no longer thought of as a definition of a

disease, but rather as a marker of a disease. The underlying neurobiological pathological

process of alcoholism should be the gold standard (Tien and Gallo, 1997). However, at this

moment, the neurobiological findings are far too aspecific to serve as the gold standard.

One of our intentions with CWM was to define dependence in a way that at least links up

more closely with models from neurobiological research. CWM has however some possi-

ble drawbacks.

First, in our general population study, CWM resulted in a lower overall prevalence of alco-

hol use disorders compared to DSM-IV (but not to ICD-10). As described in chapter three,

this finding carries the risk that CWM leaves subjects with an alcohol problem without a

diagnosis, thereby withholding them adequate treatment or reimbursement of treatment

related expenses. Our findings on the ‘CWM orphans’ with just one symptom, who scored

lower on the discriminant validators than the group with CWM abuse, are somewhat reas-

suring. The lower prevalence of CWM alcohol use disorders than DSM-IV supports the

hypothesis that DSM-IV abuse is overly inclusive and includes subjects that do not have an

alcoholic disease, but rather display time-limited irresponsible or rule-breaking behaviour

(Rounsaville, 2002, Hasin et al., 1997). 

A second problem to consider is that not all addictive substances have a clearly described

physiological withdrawal syndrome (e.g. cocaine, cannabis). CWM might not be applicable

to all addictions and should be studied in other substances, taking into account both

physiological and psychological withdrawal symptoms. If these results would indicate

that CWM is valid for some, but not for all addictive substances, another choice has to be

made for some of the other substances. The approach of defining all addictions the same

way has pragmatic advantages. However, since different substances act on different recep-

tor systems, one could hypothesise that this pragmatic approach is not scientifically
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valid. These are issues that deserve further attention.

Finally, CWM is quite a drastic change from DSM-IV. The problem of the absence of craving

could be solved by requiring craving for the diagnosis of alcohol dependence, without fur-

ther changing the criteria. Thus, the diagnosis of alcohol dependence would be diagnosed

if at least three criteria, one of which was craving, were present. Perhaps this approach, or

other less drastic changes, will suffice to increase the validity of the alcohol use disorders

classification.

Future research

So, given the statement by Sextus Empiricus, in what position has our research left us

regarding the CWM? The answer seems obvious: we have found some, but not all the

answers and, therefore, we have to keep on searching.  

As already stated, the concept and definition of craving is and should continue to be an

important research topic in all fields of addiction research. 

The predictive validity of CWM remains to be studied in clinical samples, resulting in larg-

er numbers for the dependence group. Given the emphasis of CWM dependence on crav-

ing and withdrawal, it would be interesting to find out whether CWM abuse and depend-

ence result in different findings in neurobiological and treatment studies. The usefulness

and validity of CWM should be expanded to other addictive substances as well. As stated

above, these studies should consider both physiological and psychological aspects of with-

drawal. 

Addiction versus dependence

The statement that addiction is a chronic relapsing disorder seems to represent a classic

case of "the clinician’s illusion", described in the introduction (Cohen and Cohen, 1984).

Our findings show that alcohol dependence in the general population shows a relatively

mild course with high remission rates and relatively low relapse rates. We therefore pro-

pose that the term alcohol addiction (and its connotation of a chronic relapsing disorder)

should be restricted to the subgroup of alcohol dependent people with chronic alcohol

related problems and probably in need of or seeking some kind of specialised treatment

for these problems.

Primary care physicians

These findings are important for primary care physicians. While the notion that alco-

holism is a chronic relapsing disorder might induce pessimism and lack of treatment

motivation in primary care physicians, our results show that this is not necessary.

Instead, the proper clinical view is a more differentiated one, realising the difference

between the chronic, severely ill alcoholics who need long-term or even life-long spe-

cialised treatment, and the patients that are much more common in the general popula-

tion and who can often overcome this disease with a brief intervention or even without

formal treatment (e.g. Whitlock et al., 2004). 

The analyses described in chapter 6 were an attempt to provide means for primary care
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physicians to identify those alcoholics that are at risk for developing chronic alcohol

problems. In the cohort of subjects with a baseline alcohol use disorder diagnosis, we

found that the presence of the criteria ‘craving’, ‘larger or longer’ and ‘persistent desire to

quit or cut down alcohol use’ were associated with a strong risk of chronicity.

Interestingly, these criteria are quite consistent with the questions of the CAGE (Cut down

drinking, Annoyed by criticism about drinking, Guilty feelings about drinking, and Eye

opener [drinking in the morning], Mayfield et al., 1974). The CAGE and the alcohol use dis-

order identification test (AUDIT, Saunders et al., 1993) are two frequently recommended

screening tests for alcohol problems in primary care settings. The AUDIT is assumed to be

more effective in identifying subjects with at-risk, hazardous drinking, while the CAGE is

supposed to be superior for detecting alcohol abuse and dependence (e.g. Aertgeerts et al.

, 2004, Fiellin et al., 2000). Our findings might implicate that the CAGE is also useful for

identifying subjects that are at risk for chronicity in the general population. 

Future research

The findings regarding the course of alcohol use disorders in the general population

evoke more questions as well. 

First of all, the follow-up of our sample was only three years. In order to evaluate the

long-term course and the relapse rates of alcohol use disorders in the general population,

longer follow-up studies are desirable. 

Second, it would be interesting to find out whether the "clinician’s illusion" also applies

for other substance use disorders. 

Another issue that deserves further attention are the predictors of a chronic course in the

general population. In our analyses on the ability of the alcohol use disorder criteria to

predict chronicity we analysed all subjects with a baseline diagnosis, irrespective of the

duration of their disorder. In order to predict the course of alcohol use disorders with a

recent onset, incident cases should be examined separately. However, in order to do so

among general population subjects, even larger samples are necessary in order to main-

tain power. 

In treatment-seeking populations, several factor have been identified that are associated

with the course of alcohol use disorders, such as gender, marital status, social stability

and religiosity, use of other substances, psychiatric co-morbidity and several personality

traits (e.g. Ciraulo et al., 2003, Schuckit et al., 2001, Taylor, 1994, Vaillant et al., 1983). The

association of these factors with chronicity of alcohol use disorders should be studied in

a general population cohort of subjects with an alcohol use disorder. For some of these

factors, such as gender, marital status and use of other substances, the association with

chronicity of alcohol use disorders has already been demonstrated in general population

samples (Booth et al., 2004, Grant et. al, 2001). Our results suggest that the CAGE might be

useful for identifying subjects that are at risk for developing chronic alcohol use disor-

ders. This assumption requires further investigation, taking into account all items of the

CAGE and the AUDIT.
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"Harmful dysfunction"

Alcohol abuse represents a typical case of an important problem of DSM-IV: false positive

diagnoses. Wakefield and First have defined this problem as "non-disorder conditions that

nevertheless are contained within the DSM criteria for a disorder" (Wakefield and First,

2003). Examples of this problem are intense emotional reactions, social deviance and per-

sonal unhappiness. The authors describe that this problem has several negative conse-

quences for medical practice, such as excessive medical costs, reduction of personal

responsibility of these false-positive subjects and non-optimal treatment selection. Further-

more, this problem has also implications for research. In both etiological studies and treat-

ment trials, including false positives may lead to heterogeneous samples and thus obscure

the real effects (e.g. normal reactions are often self-limiting). Another problem is that epide-

miological research results in implausibly high prevalence estimates, thereby reducing the

long term credibility of mental health professionals (Wakefield and First, 2003).

In order to overcome this problem, the authors suggest that a mental disorder should be

conceptualised as a "harmful dysfunction", implying  an unfulfilled function of a mental

mechanism (such as cognitive, motivational, behavioural or emotional mechanisms) and

a value component ("harm"). They discuss several, effective and not so effective, strategies

for addressing this problem. The first strategy they mention is increasing the threshold in

diagnostic criteria. We used this strategy with CWM abuse, increasing the threshold to

two alcohol use disorder criteria. Wakefield and Smith describe that the danger of this

strategy is that it can inadvertently increase the number of false negatives. We discussed

this problem above (risks of CWM). A second, related strategy is to require a level of symp-

toms that is statistically unexpectable.  The main criticism on this approach is that being

statistically unexpected does not imply functional failure. A third strategy is to add specific

exclusion clauses. However, this might result in many ad hoc rules, bypassing the root of

the problem. Subsequently the authors propose a more promising approach: clearly iden-

tifying the essence of the dysfunction (Wakefield and First, 2003). This is what we have

tried to accomplish with CWM dependence. We selected two of the most prominent symp-

toms in most neurobiological models, craving and withdrawal, and based the dependence

diagnosis on the presence of these criteria. This approach resulted in a smaller depend-

ence category with more serious outcomes in a broad range of indicators of alcohol use

disorders (e.g. drinking behaviour, biochemical markers,  functional status, psychiatric co-

morbidity and seeking treatment). We expected this disorder to have a far worse outcome

at follow-up than DSM-IV. Although the remission rates for CWM dependence were some-

what lower than those for DSM-IV and ICD-10 dependence, the course was still moderately

good (remission rates of 57% and 73% at 1 and 3 year follow-up respectively). As described

above, this more favourable course in non-treatment seeking populations, as opposed to

clinical samples, is a common phenomenon (Cohen and Cohen, 1984). Within the sub-

jects with a baseline alcohol use disorder diagnosis, craving and withdrawal (as defined in

CWM, requiring tremor) were strong predictors of a chronicity in the general population.

This finding is in agreement with the hypothesis that these criteria are core symptoms of

alcohol dependence.
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That which distinguishes man from the beast is drinking without being thirsty and mak-

ing love without desire (Pierre de Beaucharmais, 1732-1799). Alcoholism is a disease that

replaces the desire for sex by craving for alcohol (Goldstein and Volkow, 2002). Everyone,

either doctor, scientist or preacher, must agree that this is a harmful dysfunction indeed.
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SUMMARY

The DSM-IV classification of alcohol use disorders has several drawbacks, concerning the

validity of the abuse diagnosis and the absence of craving in the diagnostic criteria. In

this thesis an alternative classification is introduced, the Craving Withdrawal Model

(CWM). CWM requires craving and withdrawal for the diagnosis of alcohol dependence

and raises the alcohol abuse threshold to two DSM-IV alcohol use disorder criteria. The

discriminant validity of this model is compared to DSM-IV and ICD-10 in two different

samples. Furthermore the course of alcohol use disorders according to the different clas-

sification systems is studied in the general population.

In the study described in chapter 2, we studied the discriminant validity of DSM-IV alco-

hol use disorders in a group of male non-treatment seeking heavy drinkers. We compared

subjects with an alcohol use disorder according to DSM-IV to subjects without an alcohol

use disorder using the following discriminant variables: drinking patterns, clinical and

biochemical signs of alcoholism and functional status. We found almost no differences

between the subjects with an alcohol use disorder and those without. We concluded that

DSM-IV alcohol use disorders have low discriminant validity in well-functioning heavy

wine drinkers.

Chapter 3, 4 and 5 the validity of DSM-IV is compared to CWM and ICD-10 in two samples.

The first study compares the discriminant validity of DSM-IV to CWM in a male sample of

treatment seeking alcoholics,  non-treatment seeking heavy drinkers and psychiatric out-

patients, using the following discriminant variables: alcohol intake, biochemical markers

and functional status. In the study described in chapter 4, the discriminant validity of

DSM-IV is compared to  ICD-10 and CWM, using data from the Netherlands Mental Health

Survey and Incidence Study (NEMESIS). This is a  large representative sample of the general

Dutch population. Discriminant validators are: alcohol intake, psychiatric co-morbidity,

functional status, familial alcohol problems and treatment seeking. Both studies found

that DSM-IV resulted in a poor distinction between normality and abuse and ICD-10 resulted

in a poor distinction between harmful use and dependence in the epidemiological study,

whereas the CWM distinctions between normality and abuse and between abuse and

dependence were significant for most of the discriminant variables in both studies. These

results indicate that CWM improves the discriminant validity of AUD diagnoses.

In the study described in chapter 5, the one- and three year course of alcohol use disor-

ders according to DSM-IV, ICD-10 and CWM is examined, using the follow-up data from

NEMESIS. All classification systems resulted in high remission rates for abuse/ harmful use

at one and three years follow-up (varying from 71-92%). Dependence according to DSM-IV,

ICD-10 and CWM also showed a relatively mild course, although somewhat less favourable

than abuse (remission rates varying from 57% to 74%). Furthermore, relapse rates

between one and three year follow-up were low for both abuse and dependence. These

findings are in contrast to the chronic relapsing nature that is often attached to alco-

holism. 
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Finally, in chapter 6, we investigated whether DSM-IV abuse and dependence criteria and

the ICD-10 criterion for craving were able to differentially predict a chronic course of alco-

hol use disorders (AUD) in the general population. For these analyses, we used the cohort

of subjects with a DSM-IV alcohol use diagnosis at baseline from the NEMESIS data. We

found that the presence of all dependence criteria, except tolerance, significantly

increased the risk for dependence at one and three year follow-up. Abuse criteria dis-

played much lower and often non-significant risks for dependence at follow-up. Craving

was associated with the strongest risk of chronicity of alcohol use disorders. 

On the basis of our results, we conclude that the CWM classification improves the dis-

criminant validity of alcohol use disorders. Other aspects of the validity of CWM remain

to be further investigated. Furthermore, alcohol use disorders may show a chronic course

in clinical populations, but in the general population the majority of subjects with either

alcohol abuse or dependence can overcome this disease without specialised treatment.
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NEDERLANDSE SAMENVATTING

De DSM-IV classificatie voor stoornissen in het gebruik van alcohol vertoont een aantal

zwakheden, die vooral betrekking hebben op de validiteit van de misbruik diagnose en de

afwezigheid van craving in de diagnostische criteria. In dit proefschrift wordt een alter-

natieve classificatie geïntroduceerd: het Craving Withdrawal Model (CWM). Volgens CWM

moet er sprake zijn van craving èn onthoudingsverschijnselen voor de diagnose alcohol

afhankelijkheid. De drempel voor misbruik volgens CWM is verhoogd naar 2 criteria van

de DSM-IV alcoholgerelateerde stoornissen. De discriminante validiteit van dit model is

vergeleken met DSM-IV en ICD-10 in twee verschillende onderzoekspopulaties. Verder is

het beloop van de alcoholgerelateerde stoornissen volgens de verschillende classificatie-

systemen in de algehele bevolking onderzocht.

In het onderzoek dat in hoofdstuk 2 wordt beschreven, onderzochten we de discriminante

validiteit van de alcoholgerelateerde stoornissen volgens DSM-IV in een groep mannelijke,

goed functionerende zware wijndrinkers die geen behandeling zochten. We vergeleken de

personen met een alcoholgerelateerde stoornis volgens DSM-IV met de personen zonder

alcoholgerelateerde stoornis en maakten daarbij gebruik van de volgende discriminante

validatoren: alcoholgebruik, klinische en biochemische verschijnselen van alcoholisme en

functionele status. We vonden vrijwel geen verschil tussen personen met en personen

zonder een alcoholgerelateerde stoornis. We concludeerden dat DSM-IV alcoholgerela-

teerde stoornissen een lage discriminante validiteit hebben voor goed functionerende

zware wijndrinkers.

Hoofdstuk 3, 4 en 5 vergelijken de validiteit van DSM-IV met CWM en ICD-10 in twee onder-

zoekspopulaties.  De eerste studie vergelijkt de discriminante validiteit van DSM-IV met

CWM in een mannelijke populatie van alcoholisten die behandeling zoeken, zware

drinkers die geen behandeling zoeken en psychiatrische patiënten, met de volgende dis-

criminante validatoren: alcoholgebruik, biochemische markers en functionele status. In

de studie beschreven in hoofdstuk 4 wordt de discriminante validiteit van DSM-IV

vergeleken met ICD-10 en CWM. Hiervoor wordt gebruik gemaakt van de gegevens van de

Netherlands Mental Health Survey and Incidence Study (NEMESIS). Dit is een grote, repre-

sentatieve steekproef uit de algehele Nederlandse bevolking. Discriminante validatoren

zijn: alcoholgebruik, psychiatrische co-morbiditeit, functionele status, familiaire alcohol-

problemen en het zoeken van behandeling. Beide studies vonden dat DSM-IV resulteerde

in een slecht onderscheid tussen geen diagnose en misbruik en dat ICD-10 resulteerde in

een slecht onderscheid tussen schadelijk gebruik en afhankelijkheid, terwijl voor CWM de

verschillen tussen geen diagnose en misbruik, en tussen misbruik en afhankelijkheid

voor de meeste discriminante variabelen significant waren in beide studies. Deze resultaten

geven aan dat CWM de discriminante validiteit van de alcoholgerelateerde stoornissen ver-

hoogt.

In de studie, beschreven in hoofdstuk 5, wordt het 1- en 3-jaars beloop van de alcoholgere-

lateerde stoornissen volgens DSM-IV, ICD-10 en CWM onderzocht. Hiervoor wordt gebruik
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gemaakt van de follow-up gegevens van NEMESIS. Alledrie de classificatiesystemen resul-

teerden in hoge remissiepercentages voor misbruik/schadelijk gebruik bij 1 en 3 jaar fol-

low-up (variërend van 71-92%). Afhankelijkheid volgens DSM-IV, ICD-10 en CWM vertoonde

ook een relatief mild beloop, hoewel iets minder gunstig dan misbruik (remissiepercentages

variërend van 57% tot 74%). Terugvalpercentages tussen een en drie jaar follow-up waren

laag voor misbruik en afhankelijkheid. Deze bevindingen staan in contrast met het chro-

nisch recidiverende beloop dat vaak met alcoholisme wordt geassocieerd.

Ten slotte hebben we in het onderzoek, beschreven in hoofdstuk 6, gekeken of de DSM-IV

misbruik- en afhankelijkheidscriteria en het ICD-10 criterium voor craving in staat waren

om een chronisch beloop van alcoholgerelateerde stoornissen te voorspellen. Hiervoor

hebben we gebruik gemaakt van het cohort van personen met een alcoholgerelateerde

stoornis op baseline van de NEMESIS gegevens. We vonden dat de aanwezigheid van alle

afhankelijkheidscriteria, behalve tolerantie, het risico voor afhankelijkheid bij 1 en 3 jaar

follow-up significant verhoogden. De misbruik criteria vertoonden een veel lager en vaak

niet-significant risico voor afhankelijkheid bij follow-up. Craving was geassocieerd met het

sterkste risico op chroniciteit van de alcoholgerelateerde stoornissen.

Op basis van onze resultaten kunnen we concluderen dat de CWM classificatie de discri-

minante validiteit van de alcoholgerelateerde stoornissen verbetert. Andere aspecten van

de validiteit van CWM moeten nog verder onderzocht worden. Alcoholgerelateerde stoor-

nissen vertonen een chronisch beloop in klinische populaties, maar in de algehele bevolking

herstelt de meerderheid van de personen met alcoholmisbruik of alcoholafhankelijkheid

van deze ziekte zonder gespecialiseerde behandeling.
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