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aBstract 

Background
Although it seems intuitive that alcohol use disorders (AUDs) include excessive alcohol 
consumption (EAC), this notion is not well-established. This study investigates to which 
degree EAC (defined as > 14/21 drinks weekly for women/men and at least three 5+ 
drinking days per week) and AUD overlap and whether problematic alcohol use groups 
(EAC-only, AUD-only, and EAC + AUD) differ from each other and from nonproblematic 
alcohol users regarding sociodemographics, mental health problems, functioning, and 
service utilization. 

Methods
Data were derived from the Netherlands Mental Health Survey and Incidence Study-2, 
a population-based study including 5,443 current drinkers (aged 18-64) interviewed 
with the Composite International Diagnostic Interview 3.0. Both DSM-IV AUDs and a 
proxy of DSM-5 AUD are considered.

Results
Of the current drinkers, 3.8% reported 12-month EAC. Twelve-month prevalence of 
DSM-IV and DSM-5 AUD were 5.4 and 4.4%, respectively. Regarding DSM-IV, only 
17.7% of subjects with AUD reported EAC and 25.3% of those with EAC had an AUD. 
Compared with nonproblematic alcohol users, the three groups of problematic alcohol 
use (EAC-only, AUD-only, and EAC + AUD) were more often associated with mental 
health problems, poorer functioning, and service utilization. There were few differences 
between EAC-only and AUD-only regarding these correlates. However, EAC + AUD 
had strongest associations with above-mentioned correlates compared with the other 
three groups. Compared with DSM-IV findings, DSM-5 AUDs had slightly larger overlap 
with EAC, but correlates were similarly associated with problematic alcohol use groups. 

Conclusions 
Findings indicate limited overlap between EAC and AUD. Yet, both dimensions were 
similarly associated with other problems suggesting that both should be included in 
future epidemiological research to detect the total group of problematic alcohol users. 

Marlous Tuithof, Margreet ten Have, Wim van den Brink, Wilma Vollebergh, 
Ron de Graaf
Published in Alcoholism: Clinical and Experimental Research (2014) 38: 249-256.
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introduction

Psychiatric classification systems, such as the Diagnostic and Statistical Manual of Mental 
Disorders (DSM) [1], describe alcohol use disorders (AUDs) as maladaptive patterns of 
alcohol use leading to significant impairment and distress. Excessive drinking, which can 
be distinguished into high average alcohol consumption and frequent heavy drinking 
days, is another dimension of problematic alcohol use. The two types of excessive 
drinking are each associated with serious health risks [2] and with alcohol-related 
problems [3;4]. Co-occurrence of both types of excessive drinking may point to a small 
but serious group of alcohol users with a severe problematic drinking pattern in itself 
[5]. In the remainder of this article, excessive alcohol consumption (EAC) will refer to 
this combination of excessive drinking types. 

Although excessive drinking is not part of the AUD diagnosis, it could be argued 
that it is necessary for development of alcohol-related problems and therefore is an 
implicit characteristic of people with AUDs. However, this notion was not supported 
by findings from the first Netherlands Mental Health Survey and Incidence Study 
(NEMESIS-1) [6]. Only one-third of the individuals with DSM-III-R alcohol abuse and 
half of those with alcohol dependence exceeded safe weekly drinking limits (> 14/21 
drinks weekly for women/men). Also the other way around, only one-third of the 
drinkers exceeding these safe weekly limits met DSM-III-R criteria for an AUD. Other 
studies also observed a limited overlap between excessive drinking types and alcohol-
related problems [3;4]. Moreover, the overlap between AUD and excessive drinking 
could become even smaller than the overlap reported in previous studies if excessive 
drinking is defined as a combination of high average alcohol consumption and frequent 
heavy drinking days (i.e., EAC).

Examining the two dimensions of problematic alcohol use (EAC and AUD) in relation 
to each other is not only useful to gain insight in the degree of their overlap, but also 
to increase understanding regarding correlates of groups of problematic users; that is, 
excessive drinkers without alcohol-related problems (EAC-only), people with alcohol-
related problems without excessive drinking (AUD-only), and people with both aspects 
of problematic alcohol use (EAC + AUD). Many studies only use one dimension, but 
this has two important limitations. First, not all problematic alcohol users will then be 
included. For example, if only AUD is measured, excessive drinkers who do not meet 
DSM AUD criteria are overlooked, even though they might have similar problems in 
other areas of their life, for example, regarding mental health or functioning. Second, 
differences between AUD with or without excessive drinking cannot be detected, while 
mental health, functioning, and service utilization may be more severely affected in 
those with the combination of AUD and excessive drinking. Moreover, knowledge 
regarding associated sociodemographic characteristics may help targeting prevention 
at those at risk of more severe pathology. 
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Previous research provides some information regarding characteristics of the 
subgroups of problematic alcohol use. Sacco et al. [7] observed that elderly people (60+) 
with the combination of at-risk drinking and alcohol abuse-dependence symptoms more 
often had 12-month depression and poorer functioning than people with only at-risk 
drinking. However, both excessive drinking and AUDs are associated with younger age 
[8;9], and therefore, the findings of Sacco et al. [7] cannot be generalized to the general 
population. Another study observed that rates of psychiatric disorders were higher 
among at-risk drinkers than among moderate drinkers or abstainers, but lower than 
among people with alcohol dependence [10]. This study did not distinguish between 
dependence with and without at-risk drinking, but previous research suggested that 
comorbid psychiatric disorders may be stronger related to EAC than to symptoms 
caused by excessive consumption [11]. Conceivably, a gradient can be expected with 
people with AUD-only being least affected in other areas of their life, people with EAC 
+ AUD being most affected and people with EAC-only being in between. 

Using data from the second NEMESIS study (NEMESIS-2), we aim to examine (i) 
to which degree EAC and AUD overlap; and if this overlap is limited, (ii) whether 
problematic alcohol use groups (EAC-only, AUD-only, EAC + AUD) differ from each 
other and from nonproblematic alcohol users regarding various correlates, such as 
demographics, mental health, functioning, and service utilization. We expect that the 
three groups of problematic alcohol users are stronger associated with unfavorable 
outcomes than nonproblematic alcohol users [7;10], that EAC-only is stronger associated 
with unfavorable outcomes than AUD-only [11], and that EAC + AUD has the strongest 
associations with negative outcomes [7]. To increase the power of our analyses, we 
combined DSM-IV abuse and dependence. In this paper, EAC is present if two types of 
excessive drinking co-occur, high average alcohol consumption (> 14/21 drinks weekly 
for women/men) and frequent heavy drinking days (at least three 5+ drinking days per 
week). However, to increase our understanding of the overlap between EAC and AUD, 
we also looked at the overlap between separate excessive drinking types (high average 
alcohol consumption vs. frequent heavy drinking days) and separate AUDs (alcohol 
abuse vs. alcohol dependence). Because we are additionally interested in whether the 
relationship between EAC and AUD varies according to different DSM editions, we 
investigate our research questions separately for DSM-IV and for a proxy of proposed 
DSM-5 AUD. 

Materials and Methods

Sample and assessment procedures
NEMESIS-2 is a psychiatric epidemiologic survey in the Dutch general population. It is 
based on a multistage, stratified, random sampling of households, with one respondent 
randomly selected in each household. Data were collected between November 2007 and 
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July 2009 [12]. This resulted in a total sample of 6,646 adults aged 18 to 64 (response: 
65.1%). For the present analyses, those respondents who consumed at least one drink in 
the year preceding the interview were included (n = 5,443). The Composite International 
Diagnostic Interview (CIDI) 3.0 was used to determine the presence of EAC and of 
mental disorders. The CIDI is a fully structured, lay administered interview developed by 
the World Health Organization, which is used worldwide. Clinical reappraisal interviews 
showed that it has generally good validity [13].

Alcohol use disorder. All respondents entered the alcohol section of the CIDI that 
assessed lifetime presence of symptoms of alcohol abuse, alcohol dependence, and 
craving. Moreover, respondents were asked whether symptoms of abuse or symptoms 
of dependence were still present in the past year and to rate impairment due to these 
symptoms. Computerized CIDI algorithms were used to generate 12-month DSM-IV 
abuse and dependence diagnoses. DSM-5 AUD symptoms include 3 of the 4 DSM-IV 
alcohol abuse (without legal problems) and all 7 DSM-IV alcohol dependence criteria 
complemented with a new criterion covering craving. With 2 or more of 11 symptoms 
subjects meet criteria for AUD [14]. All DSM-5 AUD symptoms were assessed using the 
CIDI 3.0 even though CIDI 3.0 was designed to yield DSM-IV diagnoses. Like DSM-IV, 
DSM-5 requires time clustering of symptoms, that is, the minimally required number 
of DSM-5 AUD symptoms must have occurred within the same 12-month period. In 
most cases, information regarding clustering of DSM-5 symptoms was not available as 
only clustering of 3 out of 7 DSM-IV dependence symptoms was assessed in the CIDI 
3.0. This means that clustering of ≥ 2 alcohol abuse symptoms was not measured. 
Therefore, we could only construct a proxy of proposed DSM-5 AUD, using a symptom 
count without including a clustering criterion.

Excessive alcohol consumption. Twelve-month EAC was present when 
respondents reported both high average alcohol consumption and frequent heavy 
drinking days. High average alcohol consumption was defined as drinking more than 
the international acknowledged safe drinking guidelines. Specifically, > 14 drinks 
(standard drinks consisting of about 10 g of pure alcohol) weekly for women and > 
21 drinks weekly for men [15;16; 6;]. This was based on two questions: “In the past 
12 months, how often did you usually have at least one drink – every day, nearly 
every day, 3 to 4 days a week, 1 to 2 days a week, 1 to 3 days a month, or less than 
once a month?” and “On the days you drank in the past 12 months, about how 
many drinks did you usually have per day?”. Frequent heavy drinking days, defined as 
heavy volume drinking several times a week [17;18], was present if people consumed 
5+ drinks on at least three days a week. This was based on the question “How 
often in the past 12 months, did you have 5 or more drinks on a single day?”. By 
this question, it was not possible to define different thresholds of a heavy drinking 
day for women and men. 

43



Rela
tio

n
sh

ip betw
een

 ex
c

essiv
e d

Rin
k

in
g

 a
n

d
 a

lc
o

h
o

l u
se d

iso
Rd

eR

3

Demographics. These included gender, age, educational level (4 categories: primary, 
basic vocational/lower secondary/higher secondary/higher professional, university), 
cohabitation status (living with a partner or not), employment status (in paid employment 
or not), and individual income (3 categories: low/middle/high).

Mental health. The construction of DSM-IV mental disorder diagnoses with the 
CIDI 3.0 has been described in detail elsewhere [12]. The following mental disorders 
were included in this study: mood (major depression, dysthymia, bipolar disorder), 
anxiety (panic disorder, agoraphobia, social phobia, specific phobia, generalized anxiety 
disorder), drug use (drug abuse and dependence), childhood disorder (attention-deficit/
hyperactivity disorder, conduct disorder, oppositional-defiant disorder) and antisocial 
personality disorder. To increase accuracy of retrospective recall, childhood disorders 
were only assessed among respondents aged 18-44 [19]. Also, suicidal thoughts were 
included. 

Functioning and service use. Functioning in the past month was based on the SF-36 
[20;21]. The eight SF-36 scales were combined in two scales: physical functioning 
(general health, physical health, physical functioning, and bodily pain; α = 0.78) and 
mental functioning (psychological health, psychological functioning, social functioning, 
and vitality; α = 0.78), which ranged from 0 (poor) to 100 (good). Service use refers 
to 12-month utilization of primary care, specialized mental health care, and addiction 
care for emotional or addiction problems. 

Data Analysis
Analyses were performed using Stata, version 11.1 [22], which enabled us to control for 
the complex sampling and recruitment procedure of the study. The data were weighted 
to ensure they were representative of the national population. First, the overlap 
between EAC and AUD and the prevalence of problematic alcohol use groups were 
established (Tables 3.1 - 3.3). Multinomial logistic regression models were conducted 
to test group differences regarding demographics, mental health, functioning, and 
service use, adjusted for gender and age (Table 3.4). Stata produces relative risk ratios 
in multinomial regression analyses. According to Stata, these relative risk ratios should 
be interpreted as the risk of the particular group relative to the base group [23], and 
they are thus very similar to odds ratios (ORs). To examine whether our definition of EAC 
influenced the results, sensitivity analyses were carried out with less stringent definitions 
of EAC; that is frequent heavy drinking days or high average alcohol consumption; 
or one heavy drinking day per week and high average alcohol consumption. Level of 
significance was set at 0.05.
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results

Prevalence of EAC and AUD and their overlap 
Table 3.1 shows prevalence of excessive drinking patterns and AUDs. Of the total 
population, 7.7% reported high average alcohol consumption, 6.4% frequent heavy 
drinking days, and 3.8% both types of excessive drinking, that is, EAC in the past 
year. Twelve-month DSM-IV alcohol abuse was present in 4.5% of the respondents 
and alcohol dependence in 0.9% (in total 5.4% reported a DSM-IV AUD). Twelve-
month DSM-5 AUD was about 20% less prevalent than DSM-IV AUD: 4.4% reported 
a DSM-5 AUD. 

Table 3.1. Twelve-month prevalence of excessive drinking patterns and alcohol use disorders among 5,443 
current drinkers in unweighted counts and weighted percentages.

n %

Excessive drinking patterns

High average alcohol consumption 426 7.7

Frequent heavy drinking days 328 6.4

Excessive alcohol consumption a 210 3.8

Alcohol use disorders

DSM-IV

Alcohol abuse 190 4.5

Alcohol dependence 35 0.9

Any alcohol use disorder 225 5.4

DSM-5 alcohol use disorder 197 4.4

a Excessive alcohol consumption consists of high average alcohol consumption (> 14/21 drinks weekly for women/
men) and frequent heavy drinking days (at least three 5+ drinking days per week).

As shown in Table 3.2, only 17.7% of those with DSM-IV AUD reported EAC and 
25.1% of subjects with EAC met criteria of DSM-IV AUD (Cohen’s Kappa = 0.17). 
Notably, the proportion of EAC was considerably smaller for those with alcohol abuse 
(10.4%) than for those with alcohol dependence (54.7%). Compared with DSM-IV 
AUD, the overlap between EAC and DSM-5 AUD was slightly higher: 25.3% of those 
with DSM-5 AUD reported EAC and 29.2% of subjects with EAC had a DSM-5 AUD 
(Cohen’s Kappa = 0.24). 
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Four groups were created by combining EAC and AUD, separately for DSM-IV and 
DSM-5 (Table 3.3). The majority of the population belonged to the first group, including 
nonproblematic alcohol users with no EAC and no AUD (DSM-IV: 91.7%; DSM-5: 
92.9%). Less than 3% belonged to the second group (EAC-only). The third group 
(AUD-only) was larger for DSM-IV (4.5%) than for DSM-5 (3.3%). The fourth group, 
consisting of people with both dimensions of problematic alcohol use (EAC + AUD) 
was remarkably small (DSM-IV: 1.0%; DSM-5: 1.1%).

Table 3.2. The overlap between excessive drinking patterns and AUD among 5,443 current drinkers in 
unweighted counts and weighted percentages. 

DSM-IV AUD DSM-5 AUD

AA AD AUD

HAAC

% of HAAC with reported disorder 12.1 7.0 19.1 23.7

Unweighted n 40 23 63 83

% of reported disorder with HAAC 20.6 60.9 27.3 41.8

FHDD

% of FHDD with reported disorder 13.2 7.7 20.9 20.5

Unweighted n 33 20 53 61

% of reported disorder with FHDD 18.7 55.0 24.7 29.9

EAC a

% of EAC with reported disorder 12.3 12.8 25.1 29.2

Unweighted n 22 19 41 54

% of reported disorder with EAC 10.4 54.7 17.7 25.3

Note. AUD: alcohol use disorder; AA: alcohol abuse; AD: alcohol dependence; HAAC: high average alcohol 
consumption; FHDD: frequent heavy drinking days; EAC: excessive alcohol consumption.
a EAC consists of HAAC (> 14/21 drinks weekly for women/men) and FHDD (at least three 5+ drinking days per week).

Table 3.3. Groups of problematic alcohol use among 5,443 current drinkers in unweighted counts and 
weighted percentages, separately for DSM-IV and DSM-5 alcohol use disorders (AUDs).

Group EAC AUD DSM-IV DSM-5

n % n %

Group 1 No No 5,049 91.7 5,090 92.9

Group 2 Yes No 169 2.9 156 2.7

Group 3 No Yes 184 4.5 143 3.3

Group 4 Yes Yes 41 1.0 54 1.1

Note. Presence of excessive alcohol consumption (EAC) refers to high average alcohol consumption (> 14/21 drinks 
weekly for women/men) and frequent heavy drinking days (at least three 5+ drinking days per week). Presence of 
DSM-IV AUD refers to alcohol abuse or dependence.
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Comparing DSM-IV problematic alcohol use groups
Table 3.4 portrays frequencies, means, and results of multinomial regression analyses, 
adjusted for age and gender. First, the three problematic alcohol use groups were 
each compared with nonproblematic alcohol users; thus, no EAC and no DSM-IV AUD 
(group 1) was the reference group. The three problematic alcohol use groups were 
more often male and living without a partner. On average, people with EAC-only were 
older than nonproblematic alcohol users, whereas people with AUD-only and EAC + 
AUD were younger. Additionally, in comparison with nonproblematic alcohol users, 
EAC-only was more strongly associated with lower and higher secondary educational 
level than with the highest educational level (acting as the reference group), with being 
unemployed and with a lower income, whereas EAC + AUD was associated with low 
educational level and low income.

Compared with nonproblematic alcohol users, the three problematic alcohol use 
groups were each more often associated with clinical correlates. Specifically, EAC-only 
was associated with mood (lifetime and 12-month), drug use (12-month) and childhood 
disorder, suicidal thoughts (lifetime), poorer physical and mental functioning, utilization 
of specialized mental health care and of addiction care. AUD-only was associated with 
12-month anxiety, drug use (lifetime and 12 month), childhood disorder, poorer mental 
functioning, utilization of any health care, primary care and specialized mental health 
care. EAC + AUD was associated with all 12-month mental disorders, childhood and 
antisocial personality disorder, poorer physical and mental functioning, and all types 
of service utilization. 

Next, comparison of AUD-only and EAC-only (sixth column of Table 3.4) showed very 
few differences between these 2 groups. Particularly, people with EAC-only were older 
and had a lower income than people with AUD-only, whereas primary care utilization 
was higher in people with AUD-only. No further significant differences were observed. 

Lastly, comparison of the groups with (EAC + AUD) and without (EAC-only, AUD-only) 
overlap (the last 2 columns of Table 3.4) showed that the associations with correlates 
were often strongest for the EAC + AUD group. Specifically, compared with EAC-only or 
AUD-only, EAC + AUD was more often associated with lower education, living without 
a partner, 12-month anxiety disorder, 12-month suicidal thoughts, antisocial personality 
disorder, poorer physical functioning, and utilization of any health care. Also, EAC + 
AUD more often had a low income, childhood disorder, and poorer mental functioning 
than AUD-only. Compared with EAC-only, EAC + AUD was more often associated with 
younger age and 12-month utilization of primary care.

Comparing DSM-5 problematic alcohol use groups
Results regarding DSM-5 groups differed slightly from DSM-IV findings, but the same 
picture emerged and the same conclusions can be drawn (Table available on request). 
Specifically, problematic alcohol users were more often male, without a partner, more 
often had mental health problems, poorer physical and mental functioning, and service 
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Table 3.4. Correlates of 12-month DSM-IV problematic alcohol use groups in weighted percentages or 
weighted means among 5,443 current drinkers.

Group 1 a

(ref)
n = 5,049

Group 2 a

EAC-only
n = 169

Group 3 a

AUD-only
n = 184

Group 4 a

EAC+AUD
n = 41

Group 3 
vs.

Group 2

Group 4 
vs.

Group 2

Group 4 
vs.

Group 3

% /  
mean

% / 
mean adj. OR (95% CI)

% / 
mean adj. OR (95% CI)

% / 
mean adj. OR (95% CI) p p p

Demographics

Male gender (%) 53.1 77.8 3.07** (2.01; 4.69) 74.7 2.66** (1.59; 4.45) 71.5 2.25 (1.03; 4.89) 0.66 0.44 0.70

Mean age (18-64) 42.0 46.7 1.03** (1.01; 1.05) 32.0 0.94** (0.92; 0.96) 32.8 0.94* (0.90; 0.99) < 0.001 < 0.001 0.79

Educational level (%)

     Primary, basic vocational 5.6 6.9 1.62 (0.81; 3.25) 6.3 1.56 (0.70; 3.49) 15.4 5.77* (1.97; 16.89) 0.95 0.04 0.04

     Lower secondary 20.9 21.9 1.59 (1.04; 2.46) 20.5 0.92 (0.52; 1.63) 38.7 2.84 (1.11; 7.28) 0.14 0.27 0.07

     Higher secondary 42.3 49.4 1.76 (1.10; 2.80) 48.2 1.23 (0.79; 1.90) 29.3 1.17 (0.48; 2.83) 0.26 0.44 0.93

     Higher professional, university (ref) 31.3 21.8 1.00 - 25.0 1.00 - 16.6 1.00 - - - -

Living without partner (%) 30.5 35.8 1.74* (1.16; 2.59) 63.5 2.26** (1.69; 3.02) 80.5 7.04** (3.39; 14.60) 0.31 < 0.001 0.004

Unemployed (%) 20.1 31.9 1.88* (1.24; 2.86) 21.2 1.24 (0.72; 2.13) 23.9 1.46 (0.53; 3.97) 0.23 0.63 0.80

Individual income (%)

     Low 54.0 51.8 4.92* (1.85; 13.08) 58.1 0.64 (0.28; 1.48) 82.4 10.02 (1.22; 82.11) 0.01 0.53 0.02

     Middle 39.0 45.1 3.28 (1.22; 8.80) 33.9 0.57 (0.27; 1.20) 16.5 2.41 (0.30; 19.52) 0.01 0.79 0.21

     High (ref) 7.0 3.2 1.00 - 8.0 1.00 - 1.1 1.00 - - - -

Mental health

Mood disorder (%)

     Never (ref) 80.3 73.2 1.00 - 77.7 1.00 - 68.9 1.00 - - - -

     Lifetime, not 12-month 14.1 18.7 1.77 (1.12; 2.80) 12.5 1.46 (0.89; 2.41) 14.6 1.83 (0.72; 4.61) 0.56 0.95 0.68

     12-Month 5.6 8.1 2.00 (1.08; 3.68) 9.8 1.87 (0.93; 3.76) 16.5 3.52 (1.06; 11.72) 0.87 0.43 0.30

Anxiety disorder (%)

     Never (ref) 80.9 76.9 1.00 - 72.0 1.00 - 52.5 1.00 - - - -

     Lifetime, not 12-month 10.1 10.8 1.26 (0.78; 2.05) 10.0 1.35 (0.69; 2.63) 10.5 1.92 (0.56; 6.58) 0.87 0.55 0.64

     12-Month 9.0 12.3 1.73 (0.84; 3.54) 18.0 2.64** (1.65; 4.22) 37.0 7.40** (3.62; 15.13) 0.34 0.01 0.01

Drug use disorder (%)

     Never (ref) 94.8 90.4 1.00 - 75.3 1.00 - 72.6 1.00 - - - -

     Lifetime, not 12-month 4.0 6.2 1.84 (0.55; 6.14) 13.1 2.51* (1.33; 4.72) 17.1 3.60 (0.94; 13.75) 0.64 0.46 0.59

     12-Month 1.2 3.5 4.20 (1.07; 16.54) 11.5 6.97** (2.89; 16.78) 10.3 6.84* (1.75; 26.72) 0.49 0.62 0.98

Suicidal thoughts (%)

     Never (ref) 92.5 82.5 1.00 - 90.3 1.00 - 75.0 1.00 - - - -

     Lifetime, not 12-month 6.7 15.9 2.85** (1.59; 5.08) 8.5 1.42 (0.74; 2.72) 9.2 1.83 (0.59; 5.65) 0.10 0.47 0.63

     12-Month 0.7 1.6 2.70 (0.86; 8.47) 1.1 2.06 (0.53; 7.96) 15.8 34.24** (10.28; 114.00) 0.73 0.002 0.002

Childhood disorder b (%) 8.3 23.0 3.29 (1.22; 8.84) 21.7 2.31 (1.17; 4.58) 48.6 7.35** (3.46; 15.62) 0.57 0.18 0.02

Antisocial personality disorder (%) 2.5 2.5 1.03 (0.32; 3.37) 10.2 2.58 (0.98; 6.82) 32.1 12.63** (5.35; 29.85) 0.22 0.001 0.01

Table 3.4 continues on the next page

48



Rela
tio

n
sh

ip betw
een

 ex
c

essiv
e d

Rin
k

in
g

 a
n

d
 a

lc
o

h
o

l u
se d

iso
Rd

eR

3

Table 3.4. Correlates of 12-month DSM-IV problematic alcohol use groups in weighted percentages or 
weighted means among 5,443 current drinkers.

Group 1 a

(ref)
n = 5,049

Group 2 a

EAC-only
n = 169

Group 3 a

AUD-only
n = 184

Group 4 a

EAC+AUD
n = 41

Group 3 
vs.

Group 2

Group 4 
vs.

Group 2

Group 4 
vs.

Group 3

% /  
mean

% / 
mean adj. OR (95% CI)

% / 
mean adj. OR (95% CI)

% / 
mean adj. OR (95% CI) p p p

Demographics

Male gender (%) 53.1 77.8 3.07** (2.01; 4.69) 74.7 2.66** (1.59; 4.45) 71.5 2.25 (1.03; 4.89) 0.66 0.44 0.70

Mean age (18-64) 42.0 46.7 1.03** (1.01; 1.05) 32.0 0.94** (0.92; 0.96) 32.8 0.94* (0.90; 0.99) < 0.001 < 0.001 0.79

Educational level (%)

     Primary, basic vocational 5.6 6.9 1.62 (0.81; 3.25) 6.3 1.56 (0.70; 3.49) 15.4 5.77* (1.97; 16.89) 0.95 0.04 0.04

     Lower secondary 20.9 21.9 1.59 (1.04; 2.46) 20.5 0.92 (0.52; 1.63) 38.7 2.84 (1.11; 7.28) 0.14 0.27 0.07

     Higher secondary 42.3 49.4 1.76 (1.10; 2.80) 48.2 1.23 (0.79; 1.90) 29.3 1.17 (0.48; 2.83) 0.26 0.44 0.93

     Higher professional, university (ref) 31.3 21.8 1.00 - 25.0 1.00 - 16.6 1.00 - - - -

Living without partner (%) 30.5 35.8 1.74* (1.16; 2.59) 63.5 2.26** (1.69; 3.02) 80.5 7.04** (3.39; 14.60) 0.31 < 0.001 0.004

Unemployed (%) 20.1 31.9 1.88* (1.24; 2.86) 21.2 1.24 (0.72; 2.13) 23.9 1.46 (0.53; 3.97) 0.23 0.63 0.80

Individual income (%)

     Low 54.0 51.8 4.92* (1.85; 13.08) 58.1 0.64 (0.28; 1.48) 82.4 10.02 (1.22; 82.11) 0.01 0.53 0.02

     Middle 39.0 45.1 3.28 (1.22; 8.80) 33.9 0.57 (0.27; 1.20) 16.5 2.41 (0.30; 19.52) 0.01 0.79 0.21

     High (ref) 7.0 3.2 1.00 - 8.0 1.00 - 1.1 1.00 - - - -

Mental health

Mood disorder (%)

     Never (ref) 80.3 73.2 1.00 - 77.7 1.00 - 68.9 1.00 - - - -

     Lifetime, not 12-month 14.1 18.7 1.77 (1.12; 2.80) 12.5 1.46 (0.89; 2.41) 14.6 1.83 (0.72; 4.61) 0.56 0.95 0.68

     12-Month 5.6 8.1 2.00 (1.08; 3.68) 9.8 1.87 (0.93; 3.76) 16.5 3.52 (1.06; 11.72) 0.87 0.43 0.30

Anxiety disorder (%)

     Never (ref) 80.9 76.9 1.00 - 72.0 1.00 - 52.5 1.00 - - - -

     Lifetime, not 12-month 10.1 10.8 1.26 (0.78; 2.05) 10.0 1.35 (0.69; 2.63) 10.5 1.92 (0.56; 6.58) 0.87 0.55 0.64

     12-Month 9.0 12.3 1.73 (0.84; 3.54) 18.0 2.64** (1.65; 4.22) 37.0 7.40** (3.62; 15.13) 0.34 0.01 0.01

Drug use disorder (%)

     Never (ref) 94.8 90.4 1.00 - 75.3 1.00 - 72.6 1.00 - - - -

     Lifetime, not 12-month 4.0 6.2 1.84 (0.55; 6.14) 13.1 2.51* (1.33; 4.72) 17.1 3.60 (0.94; 13.75) 0.64 0.46 0.59

     12-Month 1.2 3.5 4.20 (1.07; 16.54) 11.5 6.97** (2.89; 16.78) 10.3 6.84* (1.75; 26.72) 0.49 0.62 0.98

Suicidal thoughts (%)

     Never (ref) 92.5 82.5 1.00 - 90.3 1.00 - 75.0 1.00 - - - -

     Lifetime, not 12-month 6.7 15.9 2.85** (1.59; 5.08) 8.5 1.42 (0.74; 2.72) 9.2 1.83 (0.59; 5.65) 0.10 0.47 0.63

     12-Month 0.7 1.6 2.70 (0.86; 8.47) 1.1 2.06 (0.53; 7.96) 15.8 34.24** (10.28; 114.00) 0.73 0.002 0.002

Childhood disorder b (%) 8.3 23.0 3.29 (1.22; 8.84) 21.7 2.31 (1.17; 4.58) 48.6 7.35** (3.46; 15.62) 0.57 0.18 0.02

Antisocial personality disorder (%) 2.5 2.5 1.03 (0.32; 3.37) 10.2 2.58 (0.98; 6.82) 32.1 12.63** (5.35; 29.85) 0.22 0.001 0.01
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Table 3.4. Correlates of 12-month DSM-IV problematic alcohol use groups in weighted percentages or 
weighted means among 5,443 current drinkers.

Group 1 a

(ref)
n = 5,049

Group 2 a

EAC-only
n = 169

Group 3 a

AUD-only
n = 184

Group 4 a

EAC+AUD
n = 41

Group 3 
vs.

Group 2

Group 4 
vs.

Group 2

Group 4 
vs.

Group 3

% /  
mean

% / 
mean adj. OR (95% CI)

% / 
mean adj. OR (95% CI)

% / 
mean adj. OR (95% CI) p p p

Functioning (past-month)

Mean physical functioning (0-100) 85.6 83.4 0.99 (0.98; 1.00) 86.3 0.99 (0.98; 1.00) 75.3 0.96* (0.94; 0.99) 0.99 0.03 0.02

Mean mental functioning (0-100) 85.8 83.1 0.98* (0.97; 0.99) 84.6 0.99 (0.98; 1.00) 75.8 0.96* (0.93; 0.99) 0.34 0.13 0.04

Service use (12-month)

Any health care (%) 9.8 11.5 1.36 (0.82; 2.26) 16.6 2.07 (1.19; 3.62) 31.7 4.71** (2.54; 8.74) 0.25 0.004 0.05

Primary care (%) 8.4 6.6 0.87 (0.43; 1.75) 15.3 2.30* (1.28; 4.14) 27.6 4.69** (2.49; 8.83) 0.03 0.001 0.11

Specialized mental health care (%) 5.5 9.9 2.13* (1.24; 3.67) 11.1 2.39 (1.23; 4.67) 16.2 3.59* (1.50; 8.58) 0.78 0.32 0.40

Addiction care (%) 0.3 3.0 9.07* (2.01; (40.90) 1.4 3.08 (0.49; 19.52) 5.5 13.11* (2.06; 83.54) 0.25 0.69 0.09

Note. - Not calculated. In bold means significant at p < 0.05; * p < 0.01; ** p < 0.001. Excessive alcohol 
consumption (EAC) defined as high average alcohol consumption (> 14/21 drinks weekly for women/men) and 
frequent heavy drinking days (at least three 5+ drinking days per week); AUD: DSM-IV alcohol use disorder. Results 
of multinomial logistic regression analyses with odds ratios, adjusted for gender and age (adj. OR), with 95% 
confidence intervals (CI) and with group comparisons using p-values. 
a Group 1 (no EAC and no AUD) is the reference group.
b Childhood disorders were only assessed in respondents aged 18 to 44 (n = 2,694).

utilization than nonproblematic alcohol users. Like DSM-IV, comparison of DSM-5 
AUD-only and EAC-only showed that the groups were quite similar regarding associations 
with correlates. However, contrasting DSM-IV findings, EAC + AUD no longer differed 
from EAC-only and AUD-only with regard to partner status and educational level. More 
importantly, the contrast between groups with overlap (EAC + AUD) and without overlap 
(EAC-only and AUD-only) was less outspoken in terms of mental health and functioning.

Sensitivity analyses
Relaxing the EAC definition into frequent heavy drinking days or high average alcohol 
consumption; or into one heavy drinking day per week and high average alcohol 
consumption resulted in increase of the EAC + AUD group, but this group was still 
smaller than the AUD-only group. Moreover, the contrast between EAC + AUD and 
EAC-only or AUD-only became smaller and the three groups of problematic alcohol 
use became rather homogeneous. These results were the same for DSM-IV and DSM-5 
AUDs (results are available on request).

discussion

Only a minority of the people with AUD also reported EAC in this population-based study, 
even though it seems intuitive that excessive drinking is needed for an AUD diagnosis. 

Table 3.4. Continued.
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Table 3.4. Correlates of 12-month DSM-IV problematic alcohol use groups in weighted percentages or 
weighted means among 5,443 current drinkers.

Group 1 a

(ref)
n = 5,049

Group 2 a

EAC-only
n = 169

Group 3 a

AUD-only
n = 184

Group 4 a

EAC+AUD
n = 41

Group 3 
vs.

Group 2

Group 4 
vs.

Group 2

Group 4 
vs.

Group 3

% /  
mean

% / 
mean adj. OR (95% CI)

% / 
mean adj. OR (95% CI)

% / 
mean adj. OR (95% CI) p p p

Functioning (past-month)

Mean physical functioning (0-100) 85.6 83.4 0.99 (0.98; 1.00) 86.3 0.99 (0.98; 1.00) 75.3 0.96* (0.94; 0.99) 0.99 0.03 0.02

Mean mental functioning (0-100) 85.8 83.1 0.98* (0.97; 0.99) 84.6 0.99 (0.98; 1.00) 75.8 0.96* (0.93; 0.99) 0.34 0.13 0.04

Service use (12-month)

Any health care (%) 9.8 11.5 1.36 (0.82; 2.26) 16.6 2.07 (1.19; 3.62) 31.7 4.71** (2.54; 8.74) 0.25 0.004 0.05

Primary care (%) 8.4 6.6 0.87 (0.43; 1.75) 15.3 2.30* (1.28; 4.14) 27.6 4.69** (2.49; 8.83) 0.03 0.001 0.11

Specialized mental health care (%) 5.5 9.9 2.13* (1.24; 3.67) 11.1 2.39 (1.23; 4.67) 16.2 3.59* (1.50; 8.58) 0.78 0.32 0.40

Addiction care (%) 0.3 3.0 9.07* (2.01; (40.90) 1.4 3.08 (0.49; 19.52) 5.5 13.11* (2.06; 83.54) 0.25 0.69 0.09

Note. - Not calculated. In bold means significant at p < 0.05; * p < 0.01; ** p < 0.001. Excessive alcohol 
consumption (EAC) defined as high average alcohol consumption (> 14/21 drinks weekly for women/men) and 
frequent heavy drinking days (at least three 5+ drinking days per week); AUD: DSM-IV alcohol use disorder. Results 
of multinomial logistic regression analyses with odds ratios, adjusted for gender and age (adj. OR), with 95% 
confidence intervals (CI) and with group comparisons using p-values. 
a Group 1 (no EAC and no AUD) is the reference group.
b Childhood disorders were only assessed in respondents aged 18 to 44 (n = 2,694).

The problematic alcohol use groups (EAC-only, AUD-only, EAC + AUD) were each 
associated with adverse outcomes in mental health, functioning, and service utilization. 
This suggests that a large problematic group of alcohol users with serious negative 
outcomes is overlooked if only one dimension is taken into account. Furthermore, co-
occurrence of EAC and AUD was uncommon but was associated with most vulnerability. 
Targeted interventions should thus focus on this group. Characteristics that may help to 
identify people with EAC + AUD are lower educational level, living without a partner 
and low income. 

Limitations
EAC was based on self-report, recall bias might be an issue then. Specifically, difficulties 
remembering the amounts and frequencies in an average week may have resulted in 
an underestimation of EAC. Thus, the groups with EAC-only and EAC + AUD could 
be somewhat larger in reality. Recall of lifetime mental disorders can also be a source 
of bias [24], resulting in underestimation of their prevalence rates, but possibly also in 
stronger associations with the problematic alcohol use groups.

It should be noted that prevalence rates of DSM-IV alcohol abuse and dependence 
in NEMESIS-2 were in accordance with other European observations, but were lower 
than prevalence rates observed in the United States and New Zealand [25;26]. Also, 
the low prevalence of alcohol dependence (0.9%) relative to abuse (4.5%) differs 
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from findings from the United States [26], where similar prevalence rates of alcohol 
abuse and dependence were observed. It is uncertain how these observations affect 
the generalizability of the present findings. If AUD diagnoses, and especially alcohol 
dependence, were somewhat more restricted in the present study, their overlap with 
alcohol consumption could even be smaller in countries or studies with higher AUD 
prevalence rates. 

Due to the small number of cases with alcohol dependence, we had to combine 
DSM-IV alcohol abuse and dependence to study correlates of problematic alcohol use. 
When interpreting the results, it is important to keep in mind that the overlap between 
EAC and AUD was considerably smaller for abuse than for dependence and that abuse 
cases represent the majority of the AUD-only group, whereas abuse and dependence 
cases are more equally represented in the EAC + AUD group.

In our study, we focused on problematic alcohol use as portrayed by severe excessive 
drinking, not exceeding safe drinking guidelines. Therefore, our definition of EAC was 
stricter than those used in other studies [7] or general drinking guidelines [27]. This 
means that only general comparisons are possible with other studies that focus on the 
relationship between exceeding safe drinking guidelines and alcohol-related problems 
[3;4;6;7]. 

DSM-5 requires that the necessary number of DSM-5 AUD symptoms must have 
occurred within the same 12-month period. However, as the CIDI 3.0 was designed 
to yield DSM-IV AUD diagnoses, information regarding clustering of symptoms 
was only available for 3 out of the 7 DSM-IV dependence symptoms, not for 2 
out of the 11 DSM-5 AUD symptoms. Consequently, it was not possible to apply 
this clustering criterion in the DSM-5 diagnoses, and only a proxy of DSM-5 AUD 
using a symptom count could be constructed. Additional analyses showed that 
eliminating the clustering criterion in DSM-IV AUD increased the prevalence of 
alcohol dependence, but decreased the prevalence of alcohol abuse, resulting in 
unchanged overall AUD prevalence rates. We were not able to apply the clustering 
criterion for DSM-5, but we assume that this would have had a similar limited effect 
on DSM-5 prevalence rates. 

Findings
A major finding of this study is that, even though it seems conceivable that considerable 
drinking is needed for an AUD diagnosis, only one-fifth of the subjects with DSM-IV 
AUD reported EAC. A limited overlap was also observed with less stringent definitions 
of EAC [3;4;6] and for the proportion of EAC in both alcohol abuse and dependence 
cases. Yet, compared to DSM-IV AUD, a somewhat higher proportion of people with 
DSM-5 AUD reported EAC. This was not surprising as mild abuse cases with only one 
symptom are no longer diagnosed in DSM-5 [28]. Conceivably, these mild cases were 
an important part of the DSM-IV AUD cases without co-occurring EAC. Nevertheless, 
although clinical research suggests that a persistent pattern of heavy drinking is needed 
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to develop AUD [29], current results indicate that AUD diagnoses in population-based 
studies are more inclusive, that is, non-heavy drinkers also become diagnosed with AUD.

Partly, the limited overlap between EAC and AUD may be the result of an 
underestimation of alcohol consumption in the present study. Also, errors in the 
identification of AUD symptoms in population-based research could play a role. For 
example, Caetano et al. [30] observed that especially symptoms regarding impairment of 
control and tolerance are prone to misinterpretation and may lead to overestimation of 
AUD prevalence rates. Yet, the limited overlap between EAC and AUD may also reflect 
that they represent two separate dimensions of problematic alcohol use. Apparently, 
due to the difference in main focus, one dimension can present itself without the 
presence of the other.

Notably, comparison of the three problematic alcohol use groups (EAC-only, 
AUD-only, EAC + AUD) with nonproblematic alcohol users showed that all problematic 
alcohol users more often reported mental health problems, poorer functioning, and 
service utilization than nonproblematic alcohol users. Thus, as expected, also the groups 
with only one aspect of problematic alcohol use reported serious problems in other areas 
of their life. This is in agreement with the literature about at-risk drinking and AUDs 
[8;10;31], and it implies that both dimensions should be taken into account to detect the 
total group of problematic alcohol users. This notion is further supported by comparison 
of EAC-only and AUD-only as these groups were very similar in their associations with 
mental health aspects. Yet, these findings also indicate that the association between 
psychiatric comorbidity and AUDs is not only due to alcohol consumption but also to 
the AUD symptoms itself, thereby contradicting our hypothesis that EAC-only would 
be stronger associated with unfavorable outcomes than AUD-only [11]. 

As expected, co-occurrence of EAC and AUD seemed to be associated with most 
vulnerability as it was more strongly associated with clinical correlates than EAC-only 
[7] or AUD-only. An especially strong association was found with 12-month suicidal 
thoughts. Previous research observed a relation between suicide attempts and alcohol 
consumption [32] and AUDs [33]. Current findings additionally suggest that in people 
with both AUD and an excessive drinking pattern awareness for 12-month suicidal 
thoughts could be worthwhile. Moreover, the strong association between EAC + AUD 
and 12-month mental disorders indicates that people with EAC + AUD should also be 
monitored for symptoms of other mental disorders [34;35]. 

Our results help to describe the problematic alcohol use groups with regard to 
sociodemographic aspects. Specifically, compared to nonproblematic alcohol users, 
AUD with and without EAC was more often associated with younger age [8;26;31], 
whereas EAC-only was more often associated with older age [10]. This suggests that 
older people are better capable of maintaining an excessive drinking pattern without 
experiencing alcohol-related DSM problems, possibly because they created a living 
situation in which (excessive) alcohol consumption less often triggers alcohol-related 
problems. The finding that EAC-only and especially EAC + AUD were related to lower 
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educational level, and lower income is in line with a prospective study that suggested 
that lower educational level predicts excessive drinking [36]. This indicates that these 
factors may help to identify people at risk of severe problematic alcohol use.

Implications
The observed limited overlap between EAC and AUD indicates that excessive drinking 
and AUD diagnoses may measure two different aspects of problematic alcohol use in 
population-based research. Yet, as all problematic alcohol use groups had problems 
in other areas, combining the two dimensions can be worthwhile in public health 
research to detect the total group of problematic alcohol users. Moreover, people with 
the combination of EAC + AUD had the most severe problems in terms of psychiatric 
comorbidity and social functioning. It may be worthwhile to investigate whether 
escalation of problems can be prevented by special attention to people with one aspect 
of problematic alcohol use and existing correlates of EAC + AUD, for example, low 
socioeconomic status and living without a partner.

The current study used cross-sectional data and it was therefore not possible to 
examine differences in the course of problematic alcohol use between the groups. It 
seems desirable to include both dimensions in future studies examining this course. 
Specifically, longitudinal epidemiological studies generally observe high remission rates 
of AUDs [37], whereas clinical studies describe AUD as a chronic relapsing disorder 
[29]. Perhaps, the higher rate of excessive drinking among those with AUD in clinical 
research compared to those in epidemiological research could play a role in this 
discrepancy [29;38]. Specifically, AUDs with excessive drinking may be associated with 
more persistency than AUDs without excessive drinking. Also, a substantial part of 
those who recover from AUD may still have EAC. This would imply that remission of 
AUD does not necessarily indicate remission of problematic alcohol use and its related 
health consequences. This should be examined in future longitudinal research. 
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