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■ Summary Background Estab-
lishing patterns of alcohol con-
sumption may be useful for investi-
gating the relationship between
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alcohol and diseases. Methods We
used a hierarchical agglomerative
clustering method to describe the
intake of eight types of alcoholic
beverages and to determine drink-
ing patterns in a cohort of 1797
men enrolled in a French 8-year in-
tervention study involving nutri-
tional doses of vitamins and min-
erals, the SU.VI.MAX study. Results
Cluster 1, referred to as ‘abstainers’,
was defined a priori and included
329 men who drank less than 5 g of
alcohol per day. Six drinking pat-
terns were defined in alcohol
drinkers, with increasing mean al-
cohol intake: cluster 2, ‘low
drinkers’, included 670 subjects,
who drank little of any type of al-
coholic beverage; cluster 3, ‘high
quality wines’, included 584 men
with a high intake of champagne,
high quality wines, and high-alco-
hol aperitifs; cluster 4, ‘beer and
cider’, included 190 subjects with a

high intake of beer and cider; clus-
ter 5, ‘digestives’, included 54 men
with a specifically high consump-
tion of digestive beverages; cluster
6, ‘local wines’, included 238 sub-
jects with a high intake of local
wines and low-alcohol aperitifs;
cluster 7, ‘table wines’, included 61
men with a high intake of table
wines and high-alcohol aperitifs.
These clusters were significantly
associated with socioeconomic and
lifestyle variables such as place of
residence, occupation, mean caloric
intake and distribution of energy
intake throughout the day, body
mass index, and smoking habits.
Conclusions They will be useful in
future studies of the relationship
between alcohol intake and med-
ical conditions or risk factors.
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Drinking patterns in French adult men
A cluster analysis of alcoholic beverages 
and relationship with lifestyle

Introduction

Although the relationship between alcohol intake and
several diseases, and especially cardiovascular risk, has
been extensively studied [1, 2], the influence of specific
types of alcohol has been less thoroughly investigated
[3]. Statistical techniques are increasingly being used to
summarise the relationship between various conditions
and diet by establishing dietary patterns [4]. However,
these techniques have rarely been used to establish pat-
terns of alcohol drinking in the general population [5],

whereas patterns of drinking have often been studied in
alcoholics [6, 7]. We attempted to determine drinking
patterns among men included in a cohort study, the
SU.VI.MAX dietary intervention study [8], taking ad-
vantage of the wide range of alcohol drinking and the
large variety of alcoholic beverages consumed in France;
we then related these patterns to socio-economic and
lifestyle characteristics. These patterns will later be used
in association with various medical conditions, and es-
pecially cardio-vascular disease. EJN
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Materials and methods

■ Subjects

Subjects were participants in the SU.VI.MAX Study, the
design of which has been described elsewhere [8].
Briefly, it is a randomised, double-blind, placebo-con-
trolled, primary-prevention trial designed to test the ef-
ficacy of daily supplementation with antioxidant vita-
mins (vitamin C, 120 mg; vitamin E, 30 mg; and
beta-carotene, 6 mg) and minerals (selenium, 100 µg;
and zinc, 20 mg) at nutrition-level doses (one to three
times the daily recommended dietary allowances) in re-
ducing several major health problems in industrialised
countries, especially the main causes of premature
death, cancers and cardiovascular diseases. A total of
12,735 eligible subjects (7,679 women aged 35–60 years
and 5,056 men aged 45–60 years) were enrolled in all re-
gions of France in 1994, and are being followed up for
eight years. Participants underwent a yearly visit con-
sisting, every other year, of either biological sampling or
clinical examination. They also regularly provided in-
formation on health events and dietary intake by filling
out computerised questionnaires using the Minitel
Telematic Network. Data on baseline characteristics of
the participants suggested that the present sample was
close to the national population in terms of geographic
density, socioeconomic status, and the distribution of
various major risk factors for the diseases under study.
The SU.VI.MAX study has been approved by the Ethical
Committee for Studies with Human Subjects of Paris-
Cochin (CCPPRB number 706),and by the “Commission
Nationale Informatique et Liberté”, CNIL number
334641.

All subjects were encouraged to provide dietary data
in the form of 24-hour dietary recalls every two months.
For the present study, we included only the 2150 men
who had completed at least twelve 24-hour dietary re-
calls over the first two years of the study and had had no
major health event during the first twelve dietary recalls
(cancer or cardiovascular disease). We further excluded
8 subjects with reported dietary intakes of less than 800
kcal/day, and 16 men with a very high alcoholic intake of
over 100 grams per day, because they represented too
small a sample to be studied as a specific pattern. A to-
tal of 2126 men were included in the assessment of alco-
hol consumption.

■ Dietary assessment

The 24-hour dietary recalls were provided in a random
assessment of four weekdays and two weekend days per
year [9]. Subjects transmitted the corresponding data
via the Minitel Telematic Network or Internet, which
connected them to the main SU.VI.MAX computer

server. They were helped by conversational facilities of
the software and by an instruction manual for the codi-
fication of foods, which included photographs for esti-
mating portion sizes. Data on alcohol intake included 37
different alcoholic beverages.We used the first 12 recalls
in order to include potential seasonal and weekly varia-
tions.

■ Classification of drinking habits

For each type of alcoholic beverage, consumption was
expressed as grams of alcohol per day. In order to have
enough consumers in the studied categories of bever-
ages, some alcoholic beverages were aggregated accord-
ing to their type and degree of alcohol. For wine, we
tested both the quality of wine and the wine colour, red,
rosé or white, but the latter grouping provided less in-
terpretable results with too few subjects in some groups
of drinkers. Therefore, the following eight categories
were retained: beer and cider, table wines (red, rosé or
white), local wines (red, rosé or white), high quality
wines (red, rosé or white), champagne, low-alcohol
aperitifs (fruit punch, sweet wine, sangria, kir/royal kir,
amer picon/Americano, picon-beer, cocktails), high-al-
cohol aperitifs (aniseed aperitifs, Whisky – Bourbon,
vodka, gin, tequila, rum, Marie-Brisard), and digestives
(brandy, liquor).

■ Anthropometric data

Anthropometric data were obtained at the beginning of
the second study year, when about half of the dietary re-
calls were obtained. Height and weight were measured
using standardised procedures and with subjects in
their underwear. Body mass index (BMI) was calculated
by dividing weight by the square of the height (kg/m2).

■ Demographic, socioeconomic and lifestyle variables

These were assessed by means of a questionnaire com-
pleted at the beginning of the study. The following vari-
ables were studied: age at the twelfth dietary recall
(45–49 years, 50–54 years, 55–59 years, 60–64 years), ed-
ucation level (primary school, secondary school or
higher education), occupation (white collar workers,
farmers/workers, handworkers/shop keepers/self-em-
ployed workers, employees, inactive/unemployed, re-
tired), marital status (married/widowed/cohabitation,
single, divorced-remarried, divorced-non-remarried),
region of residence (Northwest, Southwest, Ile-de-
France, Northeast, Southeast), urban/rural living (city,
suburbs, rural area). Physical activity was obtained from
two questionnaires. A qualitative questionnaire at base-
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line inquired about overall physical activity. Subjects
were classified as active if they had more than the equiv-
alent of one hour of fast walking per day, mildly active if
less than one hour of walking per day, or inactive.A spe-
cific and detailed questionnaire inquired about leisure-
time physical activity, which was transformed into Met-
hour/week. Smoking habits were determined from a
detailed questionnaire on present and past habits. They
were summarised in the following variables: 1) smoking
habits (subjects who had never smoked, ex-smokers and
current smokers),2) life-time smoking in pack-years (p-
y) in smokers, in three groups, less than 10 p-y, 10–20 p-
y, 20 p-y or more, and 3) intensity in current and in ex-
smokers (more than 20 cigarettes per day or not).

■ Statistical analysis

Statistical analyses were carried out using the SAS (ver-
sion 8, 1999, SAS Institute Inc., Cary, NC) statistical soft-
ware package.

Factor analysis

A principal components analysis was performed to de-
scribe the structure of the data on the eight types of al-
coholic beverages, considered in grams of alcohol per
day. We used the correlation matrix in order to stan-
dardise the consumed amounts. We decided to place the
329 subjects who consumed 5 grams or less of alcohol
per day in a separate group as abstainers, as they could
not be studied on the basis of the type of alcohol con-
sumed and represented a large group of subjects. Factor
analysis was performed on the remaining 1797 men. To
determine the number of factors to be retained, we fo-
cused on factors with eigenvalues greater than 1.0, as
usually recommended. In this analysis, three factors had
eigenvalues greater than 1.0. We then performed a plot
of the total variance associated with each component
(scree-plot) in order to ensure that this three-factor
model was sufficient for our data. Labelling of the fac-
tors was primarily descriptive and based on our inter-
pretation of the structure of the data.

Cluster analysis

Cluster analysis was used to divide the study population
into a limited number of clusters with maximally differ-
ing alcoholic patterns. The hierarchical agglomerative
clustering method was used, with Ward’s minimum
variance method and squared Euclidean distance. Clus-
ter analysis was performed on the eight synthetic vari-
ables of alcoholic beverages which were standardised
(mean zero and standard deviation one) to adjust for
unequal variances of the variables. The hierarchical ag-
glomerative clustering method consists of merging the

two closest individuals or clusters to form a new cluster
that replaces them and iterating the process with the
new group until complete regrouping [10]; it provides a
dendrogram (classification tree). The Ward’s minimum
variance method minimised the within-cluster sum of
squares at each step of the algorithm.We determined the
number of clusters by using the dendrogram. We then
calculated the squared multiple correlation R2, which is
the proportion of variance accounted for by the clusters.
The number of clusters was then decided based on two
criteria, i. e. a sufficient proportion of variance ac-
counted for by the clusters and large enough groups to
be further studied.

Analysis of sociodemographic characteristics

Lifestyle variables were compared between drinking
patterns resulting from the cluster analysis using chi-
square tests for categorical variables and analysis of
variance for continuous variables. All analyses were ad-
justed for age. For adjusted chi-square tests, age was
coded as a categorical variable and the Cochran-Mantel-
Haenszel statistics was used [11]. Two-sided tests and p-
value < 0.05 were used for statistical significance.

Results

■ Factor analysis

Factor analysis was used to select the best way of group-
ing alcoholic beverages. For example, we tested quality
of wines versus wine colour, the former providing a bet-
ter proportion of explained variability with three factors
than the latter. We retained the three factors with eigen-
values greater than 1.0. They explained 47.6 % of the to-
tal variability. The proportions of variance explained by
each factor were respectively 18.6 %, 16.2 %, and 12.8 %.
The first factor was negatively associated with most al-
coholic beverages, and especially high quality wines, di-
gestive beverages and champagne, whereas it was not
correlated with table wines and local wines. The second
factor was positively associated with high quality wines
and champagne, and inversely with table wines, local
wines, beer and cider and high-alcohol aperitifs. The
third factor was positively associated with beer and
cider and less so with high-alcohol aperitifs, and was in-
versely associated with low-alcohol aperitifs and less so
with local wines.

■ Cluster analysis

Cluster analysis identified 6 patterns among the men
who drank at least 5 g/day of alcohol. Subjects who
drank less than 5 g/day constituted a 7th cluster (termed
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‘abstainers’). These 6 groups accounted for 31.7 % of the
total variability. We classified them according to the
mean alcohol intake in each cluster. Mean alcohol in-
takes by type of alcoholic beverage are described for
each cluster in Table 1. Cluster 1, referred to as ‘abstain-
ers’, included 329 men whose mean ± SD alcohol intake
was 1.9 ± 1.6 g/day. Cluster 2, or ‘low drinkers’, included
670 subjects whose mean alcohol intake was
15.7 ± 8.9 g/day. Their intake of any type of alcoholic
beverage was lower than in the entire studied popula-
tion. Clusters 3 to 6 had mean daily alcohol intakes rang-
ing from 31.6 to 36.2 g. Cluster 3, that of ‘high quality
wines’, included 584 men, and was characterised by a
high intake of champagne, high quality wines, and high-
alcohol aperitifs. Cluster 4,‘beer and cider’, included 190
subjects and was characterised by a high intake of beer
and cider. Cluster 5, ‘digestives’, included 54 men whose
behaviour was close to that of cluster 3, except that they
had a specific high consumption of digestive beverages.
Cluster 6, referred to as ‘local wines’, included 238 sub-
jects, and was characterised by a high intake of local
wines and of low-alcohol aperitifs. Cluster 7, that of

‘table wines’, included 61 men, and was characterised by
a high intake of table wines as well as high-alcohol aper-
itifs. This group also had the highest mean total intake
of alcohol, 46.2 ± 14.7 g/day.

■ Lifestyle characteristics of the clusters

Characteristics of each cluster are described as mean ±
SD in Table 2 for quantitative lifestyle variables and as
proportions in Table 3 for qualitative variables.

Drinking patterns were significantly associated with
age,with the mean age ranging from 53.6 to 55.2,and ab-
stainers were the youngest while table wine drinkers
were the oldest.

The proportion of energy at each meal also signifi-
cantly differed according to drinking patterns. The pro-
portion of energy consumed at breakfast was lowest in
table wine drinkers, while the proportion of energy at
snacking was highest in beer and cider drinkers and in
abstainers. Body mass index was lowest in low drinkers
and abstainers, and highest in drinkers of table wines.

Table 1 Mean intake of alcohol, energy, and types of alcohol beverages in grams of alcohol per day (SD) by drinking pattern

General Abstainers Low High quality Beer and Digestives Local Table ANOVA
population drinkers wines cider wines wines
n = 2126 n = 329 n = 670 n = 584 n = 190 n = 54 n = 238 n = 61 p-value

Mean alcohol intake 23.1 (18.4) 1.9 (1.6) 15.7 (8.9) 31.6 (17.1) 33.2 (17.0) 33.5 (20.6) 36.2 (18.6) 46.2 (14.7) < 0.0001

Mean energy intake free 2161 (465) 2092 (487) 2142 (472) 2187 (434) 2212 (473) 2082 (400) 2193 (450) 2255 (560) 0.006
of alcohol

Champagne 0.6 (1.1) 0.1 (0.4) 0.2 (0.3) 1.4 (1.7) 0.5 (0.9) 1.2 (1.5) 0.3 (0.6) 0.2 (0.5) < 0.0001

High quality wines 10.2 (11.1) 0.8 (1.1) 7.6 (5.6) 18.7 (14.0) 12.0 (11.1) 15.4 (12.8) 8.2 (6.6) 6.1 (5.9) < 0.0001

Local wines 4.8 (8.2) 0.2 (0.6) 2.8 (3.7) 4.7 (6.5) 4.0 (5.3) 7.4 (10.6) 17.5 (14.3) 3.9 (4.4) < 0.0001

Table wines 3.4 (7.0) 0.1 (0.5) 2.9 (4.7) 2.2 (4.0) 4.0 (6.4) 3.0 (4.4) 4.2 (6.3) 31.5 (12.7) < 0.0001

Beer and cider 2.3 (4.1) 0.3 (0.7) 1.2 (1.6) 2.0 (2.8) 11.4 (6.1) 2.5 (3.2) 2.1 (3.3) 2.3 (3.0) < 0.0001

Digestives 0.1 (0.3) 0.01 (0.05) 0.03 (0.2) 0.1 (0.2) 0.07 (0.2) 1.6 (1.0) 0.1 (0.2) 0.1 (0.3) < 0.0001

High-alcohol aperitifs 0.6 (1.1) 0.1 (0.3) 0.3 (0.4) 1.2 (1.8) 0.5 (0.8) 0.8 (0.9) 0.5 (0.6) 1.0 (1.2) < 0.0001

Low-alcohol aperitifs 0.9 (1.6) 0.2 (0.5) 0.5 (0.6) 1.0 (1.3) 0.7 (0.9) 1.2 (1.9) 2.9 (3.2) 0.7 (1.2) < 0.0001

Table 2 Association between drinking patterns and lifestyle (quantitative variables, mean (sd), analysis of variance adjusted on age)

Abstainers Low High quality Beer and Digestives Local Table ANOVA
drinkers wines cider wines wines

n = 329 n = 670 n = 584 n = 190 n = 54 n = 238 n = 61 p-value

Age (years) 53.6 (4.8) 53.8 (4.7) 54.2 (4.8) 53.9 (4.5) 53.7 (4.4) 54.9 (4.8) 55.2 (4.9) 0.01

% Energy intake at breakfast 21.7 (8.2) 20.2 (6.8) 17.7 (6.7) 18.6 (7.4) 17.4 (6.9) 17.5 (6.9) 16.0 (9.9) < 0.0001

% Energy intake at lunch 38.0 (7.1) 40.2 (7.2) 39.6 (7.6) 38.8 (7.3) 40.6 (7.6) 40.7 (7.7) 42.9 (7.8) < 0.0001

% Energy intake at dinner 33.0 (7.6) 33.6 (7.0) 36.9 (8.0) 35.1 (7.5) 36.3 (8.5) 36.1 (7.6) 36.0 (7.8) < 0.0001

% Energy intake at snacking 7.3 (6.3) 6.0 (5.0) 5.8 (5.2) 7.5 (5.4) 5.7 (4.3) 5.7 (4.6) 5.1 (5.7) < 0.0001

BMI (kg/m2) 24.9 (3.2) 24.9 (3.0) 25.5 (3.0) 25.2 (3.1) 25.7 (3.1) 25.2 (2.8) 25.9 (2.8) 0.03

Leisure time physical activity (MET-h/week) 29.3 (39.4) 23.1 (23.7) 22.4 (23.4) 23.9 (23.6) 22.1 (21.0) 24.3 (25.6) 20.9 (25.0) 0.006

TV time (mn) 123.8 (75.3) 117.7 (61.7) 118.6 (59.0) 126.0 (68.1) 113.9 (55.4) 121.0 (64.2) 141.8 (77.7) 0.14
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Leisure time physical activity was highest in abstainers,
and lowest in drinkers of table wines.

Regarding qualitative variables (Table 3), education
and occupation were significantly associated with
drinking patterns. The proportion of subjects with only
primary education was highest in drinkers of table
wines and of local wines (39.3 and 30.3 respectively).

The proportion of farmers or workers was highest in
table wine drinkers. Area of residence was strongly as-
sociated with drinking patterns. The highest propor-
tions of abstainers, and of drinkers of high quality wine,
of beer and cider and of digestives were observed in the
Ile-de-France. The highest proportions of low drinkers,
and of drinkers of local wines or of table wine were ob-

Table 3 Association between drinking patterns and lifestyle (qualitative variables, chi-square adjusted on age)

% Abstainers Low High quality Beer and Digestives Local Table Chi2

drinkers wines cider wines wines p-value
n = 329 n = 670 n = 584 n = 190 n = 54 n = 238 n = 61

Education level 0.01
Primary school 23.8 25.3 22.1 21.0 17.3 30.3 39.3
Secondary school 38.3 33.5 38.3 37.6 42.3 35.0 44.3
Higher education 38.0 41.2 39.5 41.4 40.4 34.6 16.4

Occupation < 0.001
White collar 33.1 40.4 44.4 46.2 45.1 35.1 21.3
Employee 38.4 32.4 29.6 24.2 27.4 33.3 37.7
Handworkers/shop keepers/self-employed 6.5 3.8 5.6 4.8 9.8 2.6 1.6
Farmers/workers 4.6 4.6 3.5 4.3 3.9 4.8 11.5
Inactive/unemployed 6.5 4.1 5.1 5.9 9.8 3.7 11.5
Retired 10.8 14.7 11.8 14.5 3.9 20.8 16.4

Marital status 0.02
Married/widowed/cohabitation 83.9 88.7 85.6 85.4 84.0 88.4 86.4
Single 5.7 2.6 2.0 6.2 4.0 3.4 1.7
Divorced-remarried 3.8 4.3 7.0 4.5 10.0 5.2 1.7
Divorced-non-remarried 6.6 4.3 5.4 3.9 2.0 3.0 10.2

Region of residence < 0.001
Ile-de-France 27.8 23.6 32.2 30.2 29.4 24.7 13.3
Northwest 17.8 17.1 17.3 25.1 13.7 14.0 11.7
Southwest 20.0 24.8 22.5 15.6 23.5 33.2 40.0
Northeast 10.3 11.6 10.8 16.2 9.8 7.2 5.0
Southeast 24.1 22.9 17.2 12.8 23.5 20.9 30.0

Urban/rural living 0.09
City 67.8 68.0 65.0 68.2 66.7 62.6 50.0
Suburbs 17.5 16.1 19.3 19.6 13.7 17.0 21.7
Rural area 14.7 15.8 15.8 12.3 19.6 20.4 28.3

Smoking habits < 0.001
Never smokers 50.3 40.9 28.3 31.7 37.3 30.8 25.4
Ex-smokers 40.3 49.0 58.4 53.8 51.0 55.7 50.8
Current smokers 9.4 10.0 13.3 14.5 11.8 13.5 23.7

Life-time smoking in smokers 0.13
< 10 pack-years 45.6 54.9 44.2 43.3 46.9 46.9 43.2
(10–20) pack-years 25.3 57.6 31.0 33.1 28.1 30.5 31.8
≥ 20 pack-years 29.1 17.5 24.8 23.6 25.0 22.6 25.0

Intensity of smoking in ex- or current smokers 0.02
≤ 20 cigarettes/day 77.7 86.9 77.5 81.5 81.3 85.4 77.3
> 20 cigarettes/day 22.3 13.1 22.5 18.5 18.7 14.6 22.7

Body mass index 0.05
< 25 kg/m2 55.9 54.5 46.4 48.8 41.3 52.0 42.9
≥ 25 kg/m2 44.1 45.5 53.6 51.2 58.7 48.0 57.1

Overall physical activity 0.49
High 53.5 53.5 51.3 54.8 47.2 57.6 63.9
Moderate 23.2 23.6 24.8 25.5 17.0 23.5 18.0
Low 23.2 22.9 23.9 19.7 35.8 18.9 18.0
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served in the Southwest area. Smoking habits differed
significantly according to drinking patterns. The pro-
portion of non-smokers was highest among abstainers
while high-quality wine drinkers had the highest pro-
portion of ex-smokers, and table wine drinkers the
highest proportion of current smokers. The proportion
of subjects with overall high physical activity was high-
est in table wine drinkers and lowest in drinkers of di-
gestives.

In summary, low drinkers and abstainers had rather
similar characteristics. However, compared to low
drinkers, abstainers were more often employees or
handworkers, less often married, and spent more time at
leisure physical activity. They ate more snacks and were
more often non-smokers, but when smoking, tended to
smoke more heavily than low drinkers. Drinkers of high
quality wine were characterised by a high proportion of
energy at dinner and a low leisure time physical activity;
they included a high proportion of white collar workers
and often lived in the Ile-de-France area around Paris.
Drinkers of beer and cider had a rather high level of ed-
ucation, included a high proportion of white collar
workers, and often lived in the Northeast or Northwest
regions; they were often single, often ate snacks, and of-
ten watched TV. Drinkers of digestives spent little time
watching TV, or having leisure physical activity; they
had a high level of education. They were mostly either
white collar workers, inactive or unemployed, and they
had the highest proportion of overweight subjects.
Drinkers of local wines included a high proportion of
retired men and a low proportion of inactive or unem-
ployed men and handworkers. They had often stopped
smoking, and had rarely been heavy smokers. They of-
ten lived in the Southwest, had a rather high level of
physical activity and a rather low proportion of over-
weight. Table wine drinkers were the highest alcohol
consumers, had the lowest level of education, spent the
most time watching TV, and had the lowest level of
leisure physical activity, but the highest level of overall
physical activity. Only one fourth of them had never
smoked, and they tended to smoke heavily. They also of-
ten tended to be overweight. They included the lowest
proportion of white collar workers and the highest pro-
portion of farmers/workers and inactive/unemployed
subjects. They also included the highest proportion of
non-remarried divorced subjects. They lived more often
in the southern regions and less often in the northern re-
gions and the Ile-de-France.

Discussion

This study enabled us to determine seven well-defined
drinking patterns in a cohort of 2126 adult men. These
patterns were established on the basis of mean alcohol
intake and of preferential intake of specific beverages.To

our knowledge, this is the first study based on cluster
analysis of drinking habits and not on an a priori defi-
nition of the groups according to their preferential in-
take of wine, beer or spirits, as is usually performed [12,
13]. In France, all drinkers of alcoholic beverages drink
wine, so that a group of wine drinkers, as opposed to
non-wine drinkers, cannot be identified as is the case in
countries with different habits. Our study also enabled
us to determine the importance of quality of wines in
France. Foods or alcoholic drinks tend to be highly cor-
related, so that it may be difficult to attribute an effect to
a specific drink or food. Therefore, the major advantage
of establishing clusters of drinking or eating habits is
that they summarise preferences in foods or drinks
within a group of subjects of similar behaviour. This
thus proves to be very useful for focusing on preventive
or curative measures.

One strength of our study is that we considered the
whole range of alcohol intake, whereas most studies of
drinking patterns are performed solely on alcoholics,
i. e. very high alcohol consumers [14, 15]. Such studies
have their own purpose: they are aimed at identifying
sub-groups of alcoholics who need specific medical and
social care [16–18]. Some studies also include lifestyle
variables together with drinking habits when establish-
ing clusters [19–22]. In our study, only alcoholic intake
was considered to establish clusters, and lifestyle vari-
ables were used only in a second step in order to charac-
terise our clusters.

Our a priori definition of abstainers as drinkers of
less than 5 grams of alcohol per day may be questioned.
Their mean alcohol intake was negligible, below 2 grams
of alcohol per day, and might have been the result of al-
cohol from some food preparations. Therefore, we con-
sidered them as abstainers. They shared several charac-
teristics with low-drinkers, but also had specific
characteristics such as occupation, physical activity, and
eating and smoking habits which justified a posteriori
the fact that we had placed them in a separate group.
Some of them may be teetotalers who had previously
been alcoholics, and it may prove important to study
them separately in relation to diseases [23].

Cluster analysis was performed with the hierarchical
agglomerative clustering method. In epidemiological
studies, dietary or drinking patterns are usually derived
from scores obtained after factor analysis or from an it-
erative k-means clustering method [24–26]. The latter
method is usually preferred in case of a very large data
set and limited statistical facilities. However, it provides
no dendrogram, and therefore is based on an a priori
choice of a number of clusters.Comparison between dif-
ferent methods has already been realised [27]. The fac-
tor scores method involves subjective decision-making
in the course of the analysis, especially regarding the
variables retained for establishing the scores. In addi-
tion, this method does not enable defining of clusters,
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but rather attributes a score for each of the defined fac-
tors. Therefore, small groups may not be identified. In
clustering methods, each subject belongs to a cluster,
which makes interpretation simpler. A limitation of
these methods is that there is no gold standard for de-
termining the number of clusters. With the k-means
method, this number has to be chosen a priori, whereas
with the hierarchical agglomerative clustering method
that we used, the dendrogram or classification tree helps
to determine the number of clusters, and to choose a
more or less refined description of the data [10]. The
limits of our study are the limits inherent in a cohort of
volunteers. Although it has been determined by previ-
ous analyses of the data that our cohort is quite repre-
sentative of the French population in terms of geo-
graphical and age distribution [28], some population
groups are always under-represented in studies using
volunteers, especially the very low social classes. This
would have an impact on the definition of drinking pat-
terns. For example, we had to exclude very high alcohol
drinkers, above 100 g per day, because they represented
a subgroup of 16 people who could not be studied as
such. However, such subjects are of great interest when
studying the general population. This may also explain
our two small groups of, respectively, 54 aperitif

drinkers and 61 table wine drinkers, who nonetheless
had very specific profiles in terms of lifestyle character-
istics, and who are probably quantitatively important in
the general population. Identifying patterns is not a
pure exercise in itself. It may prove important to identify
high-risk groups and to set up specific prevention mea-
sures. This study was performed in order to identify
whether drinking patterns influence the relationship be-
tween alcohol and cardiovascular diseases [29].

Our study of drinking patterns identified strong re-
lationships between these patterns and sociodemo-
graphic and lifestyle variables such as area of residence,
physical activity, but also body mass index and distri-
bution of energy across meals. Some of these variables,
although not all of them [30], have also been found to be
related to drinking patterns,especially in heavy drinkers
[12]. One of the reasons for these discrepancies might be
the original approach that we used, which may discrim-
inate more accurately between groups with different
lifestyles and high-risk habits. We will further investi-
gate our above-defined clusters in relation to clusters of
dietary habits in order to better understand the rela-
tionship between drinking and food habits and in rela-
tion to risk factors or diseases, in order to help public
health professionals set up preventive measures.
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