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Adolescents and alcohol: an explorative audience
segmentation analysis
Jolanda Mathijssen1*, Meriam Janssen1,2, Marja van Bon-Martens1,2 and Ien van de Goor1
Abstract

Background: So far, audience segmentation of adolescents with respect to alcohol has been carried out mainly on
the basis of socio-demographic characteristics. In this study we examined whether it is possible to segment
adolescents according to their values and attitudes towards alcohol to use as guidance for prevention programmes.

Methods: A random sample of 7,000 adolescents aged 12 to 18 was drawn from the Municipal Basic
Administration (MBA) of 29 Local Authorities in the province North-Brabant in the Netherlands. By means of an
online questionnaire data were gathered on values and attitudes towards alcohol, alcohol consumption and
socio-demographic characteristics.

Results: We were able to distinguish a total of five segments on the basis of five attitude factors. Moreover, the five
segments also differed in drinking behavior independently of socio-demographic variables.

Conclusions: Our investigation was a first step in the search for possibilities of segmenting by factors other than
socio-demographic characteristics. Further research is necessary in order to understand these results for alcohol
prevention policy in concrete terms.

Keywords: Audience segmentation, Adolescents, Alcohol use
Background
Dutch adolescents often start drinking alcohol at an
early age. The life-time prevalence for drinking alcohol
is 56% for twelve year olds and 93% for sixteen year olds.
Also, 16% of twelve year olds and 78% of sixteen year
olds drink alcohol regularly. In comparison with other
young people in Europe, Dutch adolescents drink more
frequently and are more likely to be binge drinkers (epi-
sodic excessive alcohol consumption, defined as drinking
5 glasses or more on a single occasion in the last four
weeks) [1].
Despite a sharp decline in the excessive consumption

of alcohol (6 or more glasses at least once a week for the
last 6 months) among adolescents in the Netherlands,
the alcohol consumption is still high [2]. Data from the
Regional Health Services (RHS) in the province of North
Brabant [3] also show this. Although the number of
young people who regularly consume alcohol (at least
* Correspondence: j.j.p.mathijssen@uvt.nl
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once in the past 4 weeks) declined from 54% in 2003 to
44% in 2007, 28% of the 12 to 17 year olds in the area of
the RHS “Hart voor Brabant” can be identified as binge
drinkers. Moreover, 25% of the under 16s are regular
drinkers, and 13% are even binge drinkers.
Alcohol consumption by adolescents under 16 causes

severe health risks. Firstly, young people's brains are par-
ticularly vulnerable because the brain is still developing
during their teenage years. Alcohol can damage parts of
the brain, affecting behavior and the ability to learn and
remember [4]. Secondly, there is a link between alcohol
consumption and violent and aggressive behavior [5-7]
and violence-related injuries. Thirdly, young people run
a greater risk of alcohol poisoning when they drink a
large amount of alcohol in a short period of time [8].
Finally, the earlier the onset of drinking, the greater is
the chance of excessive consumption and addiction in
later life [9-11].
The policy of the Dutch Ministry of Health is aimed at

preventing alcohol consumption among adolescents
younger than 16, and at reducing harmful and excessive
drinking among 16–24 years old young adults [12].
tral Ltd. This is an Open Access article distributed under the terms of the
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Local Authorities are responsible for the implementation
of national alcohol policy at a local level. RHSs and re-
gional organizations for the care and treatment of
addicts carry out prevention activities at a regional and
local level, often commissioned by Local Authorities.
Current policies and interventions are mainly directed

at settings such as schools and sports clubs. However, it
is unlikely that this approach will have sufficient impact
on adolescents, because the groups in these settings are
heterogeneous. Adolescents differ in their drinking
habits and have different attitudes towards alcohol. This
means that one intervention reaches only a part of all
adolescents, and doesn’t reach other adolescents, with a
different drinking habit or a different attitude.
Market research has revealed the importance and ef-

fectiveness of tailoring messages and incentives to meet
the needs of different population segments. Not every
individual is a potential consumer of a given product,
idea, or service; so tailoring messages to specific groups
will be more effective than broadcasting the same mes-
sage to everyone [13,14].
Audience segmentation is a method for dividing a

large and heterogeneous population into separate, rela-
tively homogeneous segments on the basis of shared
characteristics known or presumed to be associated with
a given outcome of interest [15].
Audience segmentation is fairly common in the field

of public health. However, such segmentation is usually
based on socioeconomic and demographic variables,
such as age, ethnicity, gender, education and income.
Unfortunately, demographic segmentation alone may be
of limited use for constructing meaningful messages
[16]. While psychographic and lifestyle analyses have
long been standard practice in business marketing, their
use in public health communication efforts is still much
less common [16]. Since health messages can be fine-
tuned to the differences in lifestyle such as attitudes and
values, segments based on aspects of lifestyle are
expected to be more useful for health communication
strategies [14,16]. We assume that attitudes, values, and
motives in relation to alcohol consumption among ado-
lescents will vary, and may therefore offer a better start-
ing point for segmentation than socio-demographic
characteristics alone. For example, previous research has
shown that motives for drinking give rise to a substantial
part of the variance in alcohol consumption [17,18].
Moreover, personality traits, such as sensation seeking,
are associated with quantity and frequency of alcohol
use [19].
Despite the promising characteristics of audience seg-

mentation based on lifestyle aspects, it has never been
used in the Netherlands in relation to the prevention of
alcohol consumption. That is why the RHS “Hart voor
Brabant”, in cooperation with market research office
MotivactionW, conducted a study to find out whether it
is possible to identify different segments on the basis of
the motives, attitudes, and values of adolescents towards
alcohol. The first results of this study were already pub-
lished in a Dutch article [20].

Methods
The sample
A random sample of 7,000 young people aged 12 to 18
was drawn from the Municipal Basic Administration
(MBA) of the 29 municipalities in the area of the RHS
“Hart voor Brabant”. The personal data of each member
of the Dutch population is held in the MBA. The survey
was approved by the board of directors of the RHS, and
exempted from ethical approval. According to the Dutch
Medical Research Involving Human Subjects Act (WMO)
these surveys were exempted from ethics approval be-
cause they did not meet the criterion that people are sub-
jected to (invasive or bothersome) procedures or are
required to follow rules of behavior. Adolescents aged 16
or over received a letter containing an internet link to a
questionnaire and a password. For adolescents under
16 years of age, this letter was sent to the parents with the
request to allow their son/daughter to fill in the question-
naire. In order to increase the response rate, two remin-
ders were sent to non-respondents, respectively two and
four weeks after the letter of invitation. As an incentive,
one in ten young people who filled in the questionnaire
received a € 10 cinema coupon.

Questionnaire
In composing the questionnaire we used questions from
the local and national youth health monitor. The ques-
tions concerned demographic characteristics, alcohol
consumption, smoking habits, and leisure activities [21].
Since there was no validated questionnaire available to
study the attitude of adolescents to alcohol, we devel-
oped in total 56 propositions concerning general values
and attitudes and specific values and attitudes relating to
alcohol. These propositions were based on a brief litera-
ture study, a workshop with experts, and focus groups
with adolescents from the region. Epidemiologists,
health policy officials, and addiction experts participated
in the workshop with experts. Two focus group inter-
views were held among young people with the aim of
obtaining greater insight into the attitudes and experi-
ences of young people in relation to alcohol. To ensure
that there was sufficient spread in alcohol consumption
levels, gender, age, and educational level within the focus
groups, the participants filled in a short questionnaire
prior to the interviews. One focus group consisted of
four girls and three boys, varying in age from 13 to 16,
attending a representative range of secondary school
types. The alcohol consumption varied from never to
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now-and-then. The other focus group consisted of three
girls and three boys. This group also varied in age and
educational level. However, the level of alcohol con-
sumption in this group was higher than in the other
focus group (varied from now-and-then to regularly).

Final workshop
After analyzing the data from the questionnaire a final
workshop was organized. Twelve representatives of
Local Authorities, of the Netherlands Youth Institute, of
the Netherlands Institute for Social Research, and of the
RHS “Hart voor Brabant” took part in this workshop. As
the first step during this meeting, the results of the ana-
lysis of the questionnaire answers were presented. Then,
using a range of working methods (including a plenary
discussion and assignments in subgroups), the results
were further explored with the aim of understanding the
significance of the segments and of working them out in
more detail.

Statistical analysis
Data were analyzed using SPSS 17.0 for windows (factor
analysis, ANOVA, Χ2-analyses, and multiple logistic re-
gression analyses) and Latent Gold (latent class analysis).
Factor analysis using principal components with obli-

min rotation was conducted. The factors retained were
based on the following rules: eigenvalues greater than or
equal to 1 or factors above the break in the scree plot
and a minimum of 0.40 for factor loadings.
A latent class analysis was then carried out with

the factors found in the factor analysis, using the
software package Latent Gold [22]. In this analysis, a
cluster solution was sought according to the follow-
ing criteria. First, the statistical fit of the latent class
model with the data was considered (p > 0.05, the
null hypothesis is that there is no significant devi-
ation between the predicted data and the observed
data). Then the most economical model was chosen
from those that fitted. That is the model for which
the Bayesian Information Criterion (BIC value) is the
lowest. This value is higher for more complex, and
therefore less economical, models.
Analyses of variance (ANOVA) were used to exam-

ine differences between the found segments and fac-
tor scores and age. With chi-square analyses we
investigated whether the segments differed in cat-
egorical socio-demographic variables (sex, ethnic
background and urbanization) and alcohol consump-
tion (recent alcohol use and binge drinking).
Multiple logistic regression analyses were used to

examine whether the segments were significantly
associated with alcohol consumption, independent of
socio-demographic characteristics. The data were
entered in two blocks. The first block consisted of
socio-demographic variables (age, sex, urbanization,
and ethnicity). In the second block, the segment
variable was entered.

Results
A total of 3,230 12 to 18-year-olds completed the
questionnaire. This is a response of 46%. The mean
age of the respondents was 14;11 and 49% of them
was female. More than half of them lived in a
(highly) urbanized area (56%) and 16% was from eth-
nic minorities. These percentages are comparable to
the population of 12–18 years old living in the
working area of the RHS, respectively 15;0 years old,
49% girls, 56% (highly) urbanized area and 17% eth-
nic minorities.

Factor analysis
A first exploratory factor analysis, with oblimin rota-
tion, based on the 56 propositions concerning alco-
hol and other matters that young people value
important (such as parents, school, classmates, and
sports) produced 14 factors that satisfied the criter-
ion eigenvalue > 1. On studying the eigenvalues per
factor on a scree plot, specifically between the 10th
and 11th factor, a relatively large fall in the eigen-
value was to be seen. Beyond the 10th factor, the
eigenvalue gradually decreased further. For this rea-
son, a new analysis was carried out in which the
number of factors was fixed at 10. This analysis
eventually produced seven factors with sufficient re-
liability (Cronbach’s Alpha >0.60). Of the remaining
seven factors, two were excluded on content
grounds. One of these consisted of items that dealt
with being sufficiently well informed and warned
about alcohol. This factor is ambiguous, in the sense
that it is unclear whether respondents who agree
with this consider themselves sufficiently well-
informed because of the amount of information pro-
vided, or because they do not feel the need for infor-
mation. Therefore we found this factor unsuitable as
a basis for the segmentation. The other factor was
represented by a block of four items about rules that
ought to be imposed by parents. These items had
been placed together in the questionnaire. Because it
was not possible to establish whether the consistency of the
replies to these questions was a result of the composition of
the questionnaire, it was decided to exclude this factor as
well, as a basis for the segmentation. The five remaining
factors, which we found suitable for our segmentation ana-
lysis, together accounted for 53% of the variance.
These factors are ‘aversion to intoxication’

(α = 0.83), ‘alcohol is the norm’ (α = 0.61), ‘need for
approval’ (α = 0.67), ‘hedonistic associations’ (α = 0.75)
and ‘lack of interest in alcohol’ (α = 0.86). The items



Table 1 Model fit statistics for ten latent class models

BIC(LL) p-value

1-Cluster 37009,0 0,00

2-Cluster 35470,9 0,00

3-Cluster 35112,4 0,00

4-Cluster 35021,0 0,00

5-Cluster 34906,3 0,52

6-Cluster 34922,2 0,75

7-Cluster 34933,9 0,92

8-Cluster 34945,8 0,98

9-Cluster 34970,2 0,99

10-Cluster 34999,5 1,00

BIC = Bayesian Information Criteria.
LL = Log Likelihood.

Mathijssen et al. BMC Public Health 2012, 12:742 Page 4 of 10
http://www.biomedcentral.com/1471-2458/12/742
belonging to the factors are described below. For the
factor loadings see Additional file 1.

Items per factor

Aversion to intoxication

I would be embarrassed if one of my friends got drunk
My friends would be embarrassed if I got drunk
I would be embarrassed if I got drunk myself
I would find it amusing if one of my friends got drunk
(recoded)
My parents would be embarrassed if I got drunk
People are more fun when they've been drinking
(recoded)
Stronger action should be taken against alcohol misuse
People become annoying when they've been drinking

Alcohol as norm

I can imagine that you don't want to be seen with a
soft drink when everyone else is drinking alcohol
It’s weird if an adult never drinks alcohol
Drinking alcohol is more fun when it's not allowed
Since it's legal to buy alcohol once you are 16, it must
be less damaging from that age
I think it's exciting to be drunk
For me it's important not to be different from other
people
Alcohol is more for boys than for girls

Need for approval

The opinion of my parents is important to me
My parents take my opinion seriously
It's important to me that my friends have a good
opinion of me
It seems only natural to me to keep to my parents’
rules
I learn from my mistakes

Hedonistic associations

Alcohol makes me think of the weekend
Alcohol makes me think of relaxing
Alcohol makes me think of having fun
Alcohol makes me think of a drink with a meal
Alcohol makes me think of letting go
Alcohol makes me think of adulthood

Lack of interest in alcohol

Alcohol makes me think: Don't like the taste
Alcohol makes me think: Not for me
Latent class analysis
In Table 1, we compare models with one to ten latent
classes; we present the BIC and p-value for each model.
The BIC statistic for the five class model was slightly lower
than for the other models. Moreover, the five-class solution
was the first model with p> 0.05. These findings indicated
that the five-class solution was the best fit (BIC=34906,
p=0.51). These five clusters were distinguished from each
other by differences in the scores on the five attitude fac-
tors. In a workshop with experts we assigned (Dutch)
names to them. In this English article we refer to the clus-
ters as: ‘ordinaries’ (42%), ‘high spirits’ (22%), ‘consciously
sobers’ (17%), ‘ordinary sobers’ (11%), and ‘socials’ (8%) (see
Figure 1). The scores in Figure 1 have been standardised
(μ=0 and SD =1). Table 2 shows the average scores on the
five attitude factors for each of the clusters (the segments).
The figure and the table show clearly that the segments dif-
fer from each other in factor scores. For example, ‘high spir-
its’ have much less aversion to intoxication, greater interest
in alcohol, and more hedonistic associations with alcohol
than the other segments. The ‘ordinaries’ have less aversion
to intoxication than the ‘consciously sobers’, the ‘ordinary
sobers’, and the ‘socials’. The ‘ordinaries’ have the highest
score on ‘alcohol is the norm’ and the lowest on ‘need for
approval’. By contrast, ‘socials’ have the lowest score on ‘al-
cohol is the norm’ and the highest on ‘need for approval’.
Finally, the ‘consciously sobers’ and the ‘ordinary sobers’ dif-
fer from each other on ‘hedonistic associations’ and ‘alcohol
is the norm’. On both factors, the ‘ordinary sobers’ score
higher than the ‘consciously sobers’.

Background variables
A significant difference was found for sex (Χ2 = 13.9,
df = 4, p≤ .01). Girls were slightly overrepresented in the
segments ‘ordinary sobers’ (55%), ‘socials’ (56%) and
underrepresented in the segment 'high spirits’ (45%).
Moreover, a difference relating to age was found



Figure 1 Standardized factor scores for the five segments.
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Table 2 Mean scores (SD) on the 5 factors for the 5 segments

Aversion to intoxication Lack of interest in alcohol Hedonistic associations Alcohol is the norm Need for approval

Ordinaries 2.4 (0.6) h c os s 1.7 (0.7) h c os s 2.6 (0.6) h c 2.2 (0.6) h c os s 3.3 (0.6) h c os s

High spirits 1.7 (0.6) o c os s 1.0 (0.0) o c os s 3.2 (0.5) o c os s 1.8 (0.7) o c os s 3.5 (0.6) o s

Consciously sobers 3.5 (0.6) o h s 3.5 (0.8) o h s 1.6 (0.6) o h os s 1.8 (0.5) o h os 3.6 (0.5) o s

Ordinary sobers 3.5 (0.5)o h s 3.4 (0.7) o h s 2.6 (0.7) h c 2.0 (0.7) o h c s 3.6 (0.6) o s

Socials 3.3 (0.5) o h c os 1.2 (0.4) o h c os 2.6 (0.8) h c 1.4 (0.5) o h c os 3.9 (0.2) o h c os

o =Ordinaries, h = High spirits , c = Consciously sobers, os =Ordinary sobers, s = Socials (p≤ 0.01).
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Table 3 Age distribution (percentage) by segment

12 13 14 15 16 17 18 Total

Ordinaries 8 17 22 20 13 11 9 100

High spirits 2 3 10 22 25 24 14 100

Consciously sobers 18 25 21 14 10 9 3 100

Ordinary sobers 20 28 21 15 6 5 5 100

Socials 4 10 14 16 18 23 15 100
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(F = 146.1, df = 4, p≤ .01). On average, the ‘high spirits’
were older (15 years; 11 months) than the ‘ordinaries’
(14;10), ‘consciously sobers’ (14;01) and ‘ordinary sobers’
(13;11). On average, the ‘socials’ (15;07) were older than
the ‘ordinaries’, ‘consciously sobers’, and ‘ordinary sobers’.
On average, the ‘ordinaries’ were older than the ‘con-
sciously sobers’ and the ‘ordinary sobers’. Table 3 shows
the distribution of ages within the different segments.
Moreover, we found a statistically significant difference

for ethnic background (Χ2 = 258.3, df = 4, p≤ .01). In total,
16% of the youngsters was from an ethnic minority. The
segments ‘consciously sobers’ (36%) and ‘ordinary sobers’
(26%) showed an overrepresentation of ethnic minorities,
while ethnic minorities were under-represented in the seg-
ments 'ordinaries' (12%), ‘high spirits’ (6%) and ‘socials' (9%).
Finally, the ‘ordinaries’ lived less often and the ‘con-

sciously sobers’ lived more often in an (highly) urbanized
area (Χ2 = 18.7, df = 4, p ≤ .01), respectively 53% and 62%.

Alcohol consumption
We then investigated, with a chi-square test, whether the
five segments differed in terms of recent alcohol consump-
tion (alcohol consumed in the four weeks prior to the com-
pletion of the questionnaire) and binge drinking (the
consumption of five or more glasses of alcohol on a single
occasion in the preceding four weeks). Both differences
were statistically significant (Χ2 =1154.2, df = 4, p≤ .01 for
alcohol consumption and Χ2 =1009.8, df = 4, p≤ .01 for
binge drinking).
Figure 2 Recent alcohol consumption (%) per segment.
Figure 2 shows that, on average, 48% of the young
people had recently drunk alcohol. This percentage was
significantly higher for the ‘high spirits’ (89%) and the
‘socials’ (65%), and significantly lower for the ‘con-
sciously sobers’ (7%) and ‘ordinary sobers’ (4%).
Of the adolescents, 35% can be classified as ‘binge

drinkers’ (see Figure 3). This percentage is significantly
higher for the ‘high spirits’ (78%), and significantly lower
for the ‘consciously sobers’ (3%) and the ‘ordinary sobers’
(2%).
To examine whether the segments were significantly

associated with alcohol consumption, independent of
socio-demographic characteristics, we conducted mul-
tiple logistic regression analyses. For both recent alcohol
consumption and binge drinking we ran two models; the
first with only socio-demographic variables (age, sex,
ethnicity, and urbanization) and the second one with the
addition of the segment variable. As can be seen in
Table 4 the segmentation variable was significantly asso-
ciated with both recent alcohol consumption and binge
drinking independent of socio-demographic variables.
The Nagelkerke’s R2gives an approximation of the level
of explained variance. In both cases the Nagelkerke’s R2

was higher for the second model with the segmentation
variable.

Final workshop
In the concluding workshop, the meaning of the seg-
ments was interpreted, the segments were described in
more detail, and possible policy measures per segment
were defined. This interpretation took place on the basis
of a description of the segments with the help of ques-
tionnaire items, mood boards, and discussions among
the participants. The ‘high spirits’ were typified as very
direct, extrovert, sensation seekers, and focused on sta-
tus. The ‘socials’ were described as sensible and purpose-
ful. They also like to think things through, like to give
their opinion, and have a good relationship with their



Figure 3 Binge drinking (%) per segment.
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parents. ‘Ordinaries’ were described as concerned about
status, tractable, and focused on the familiar. ‘Con-
sciously sobers’ were characterized as cautious, unadven-
turous, family-oriented, socially involved, and not
particularly concerned about status. The ‘ordinary
sobers’ were very similar to the ‘consciously sobers’ in
terms of their value attitudes; cautious, unadventurous,
family-oriented, and socially involved.
Finally, for each segment, possible approaches for pol-

icy and interventions were suggested. According to the
Table 4 Association of the segments with recent alcohol cons
demographic characteristics

Recent alcohol consumpti

Model 1

Age 2.23**

Sex

Male Ref

Female 1.19*

Urbaniza

(Highly) urbanized area Ref

Non or little urbanized area 1.18

Etnici

Native Ref

Ethnic minority 0.21**

Segme

Ordinaries

High Spirits

Consciously sobers

Ordinary sobers

Socials

Nagelkerk R2 0.42
participants of the workshop ‘high spirits’ must not be
approached too didactically. However it is important to
work on raising their awareness and the consequences
of excessive alcohol consumption should be demon-
strated. Finally, for this segment, possibly strict rules
should be applied (e.g. alcohol-free school parties).
‘Socials’ seem to set their own limits, and have a sense of
responsibility. Because the results suggest that ‘socials’
have a good relationship with their parents, the parents
can play an important role in setting rules and reaching
umption and binge drinking, adjusting for socio-

on Binge drinking

Model 2 Model 1 Model 2

2.07** 1.98** 1.80**

Ref Ref Ref

1.45** 0.85 0.95

tion

Ref Ref Ref

1.12 1.37** 1.38**

ty

Ref Ref Ref

0.38** 0.35** 0.70*

nt

Ref Ref

5.28** 5.24**

0.08** 0.08**

0.04** 0.05**

1.10 0.81

0.61 0.33 0.53
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agreements with their children. The ‘ordinaries’ will see
the ‘high spirits’ and ‘socials’ as strong role models. So,
to make ‘ordinaries’ realize that not every young person
drinks, it is important to increase the visibility of ‘con-
sciously sobers’ and ‘ordinary sobers’. The ‘consciously
sobers’ are non-drinkers on principle. It is therefore im-
portant for them that they should not feel isolated. For
the ‘ordinary sobers’ it seems to be important that they
should be stimulated to continue to say ‘no’.

Discussion
In spite of the need within the field of health promotion
for methods for dividing heterogeneous groups into
more homogeneous subject-specific segments, there has
generally been little progress beyond a division on socio-
demographic characteristics. This investigation was a
first step in the search for possibilities of segmenting by
other than socio-demographic characteristics. The
results of this investigation demonstrate that it is pos-
sible to group adolescents into five different and more
homogeneous segments concerning values, attitudes,
and motives in relation to alcohol. It is important to
recognize that the names we gave to the segments are
just labels, used to give a feeling for the characteristics
of the five clusters. They are not descriptive names, and
are not intended to represent the alcohol consumption
of individual members of the clusters.
Besides the differences in values, attitudes, and motives,

the segments also differed in drinking behavior. As an ex-
tension to the results presented in our Dutch article [20]
we now studied whether alcohol specific segmentation was
significantly associated with alcohol consumption inde-
pendent of socio-demographic characteristics. These found
differences for the segments remained even after control-
ling for age, sex, ethnicity and degree of urbanization.
Nevertheless, it is important to recognize that attitudes

might change over time. A large proportion of the 12
and 13 year olds belong to the segments ‘ordinary
sobers’ and ‘consciously sobers’. There is a possibility
that, in one or two years, some members of the group
‘ordinary sobers’, and perhaps even of the ‘consciously
sobers’, will move to one of the groups ‘high spirits’, ‘or-
dinaries’, or ‘socials’. Probably, the segments that have
been defined are not static groups. It would be interest-
ing to investigate how these groups develop in the
course of time, which determinants influence this devel-
opment, and whether it is possible to predict which
young people will end up in which segment. With such
knowledge, it would be possible to tune interventions to
the target group even better.
In spite of the promising results, there are, of course,

still some reservations concerning the investigation.
Firstly, our study had a relatively low response. Despite
two reminders and the incentive (the prospect of a €10
cinema ticket), somewhat fewer than half of the adoles-
cents approached completed the questionnaire. How-
ever, the percentage of adolescents in this study who had
recently consumed alcohol (48%) did not diverge from
the data in the Brabant Youth Monitor (49% for the 12
to 18 age group). Within the Brabant Youth Monitor a
larger number of young people had completed a ques-
tionnaire (N= 11,000). What is more, the response per-
centage in the Brabant Youth Monitor was also higher
(57%). It therefore appears that in this investigation, at
least in relation to alcohol consumption, we did not
reach a very different group.
Secondly, this was a first explorative analysis. Validated

questionnaires about values and attitude against alcohol
for adolescents were at the time of our study not avail-
able. We therefore constructed our own questions, based
on a literature study, expert opinions and focus groups
of adolescents. With a factors analysis we found five dif-
ferent factors. However, it is recommended to confirm
these factors in another sample of 12 to 18 years old. Al-
though the segments were significantly associated with
alcohol consumption variables independently of socio-
demographic variables and the experts in the final work-
shop seemed to recognize these segments more research
is needed to examine the usefulness of these different
subgroups. Therefore, we were pleased that our 28 ques-
tions were added to the Brabant Youth Monitor 2011, a
large questionnaire sent to more than 70,000 adolescents
living in het province North-Brabant in order to
strengthen the validation of our instrument.
Thirdly, it is not yet clear how we can identify and reach

the different segments in everyday life. Furthermore, the
results are still not conclusive about the segment that
should be the target of policy. The size of the group sug-
gests that we should concentrate primarily on the ‘ordin-
aries’, but if we consider the group where the most alcohol
is consumed we should target the ‘high spirits’.
Because of these questions two new investigations

have now been started in the Academic Collaborative
Centre for Public Health Brabant. Grants for these
investigations have been obtained from ZonMw, the
Netherlands Organization for Health Research and De-
velopment. In a Ph.D. project the questions whether and
how this audience segmentation (related to alcohol) and
social marketing can improve the reach of both preven-
tion and policy measures among adolescents aged 12 to
18 years will be studied. Moreover in this project we will
examine whether existing effective interventions can be
adapted, or whether new interventions can be developed
that more closely match the specific characteristics,
requirements, and needs of the different segments.
In addition, in another study we will investigate

whether we can also distinguish different segments in
the 16 to 24 age group.
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Conclusions
The results of this investigation demonstrate that it is pos-
sible to group adolescents into five different and more
homogeneous segments on the basis of five attitude fac-
tors. Moreover, the five different segments also varied in
drinking behavior independently of socio-demographic
variables suggesting that they are meaningful alcohol
related subgroups.
Our investigation was a first step in the search for pos-

sibilities of segmenting by other than socio-demographic
characteristics. Further research is necessary in order to
understand these results for alcohol prevention policy in
concrete terms.
Additional file

Additional file 1: Appendix Factor Loadings.
Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
JM, was responsible for the data collection, the data analysis, and reporting
the study results. All authors participated in the interpretation of the
findings, reviewed the manuscript, and approved the final manuscript.

Acknowledgements
This study is funded by a grant from ZonMw, the Netherlands Organization
for Health Research and Development (121020013). We also want to
acknowledge market research office MotivactionW. Their methodologist
helped us with the factor analysis and the latent class analysis.

Author details
1Tranzo Department, Academic Collaborative Centre for Public Health
Brabant, Tilburg University, Post Office Box 90153 5000, Tilburg, LE, The
Netherlands. 2Department of Health Promotion, Regional Health Service, Hart
voor Brabant, 's-Hertogenbosch, The Netherlands.

Received: 7 February 2012 Accepted: 27 August 2012
Published: 5 September 2012

References
1. Monshouwer K, Verdurmen J, van Dorsselaer S, Smit E, Gorter A, Vollebergh

W: Peilstationsonderzoek Jeug en Riskant Gedrag 2007. Utrecht: Trimbos
Instituut; 2008.

2. Garretsen HF, Rodenburg G, van de Goor LA, van den Eijnden RJ: Alcohol
consumption in The Netherlands in the last decade: sharp decreases in
binge drinking, especially among youngsters. Alcohol Alcohol 2008, 43
(4):477–480.

3. GGD Hart voor Brabant: Gezondheidsmonitor, Brabantse Jeugdmonitor 12–18.
's–Hertogenbosch 2007.

4. Squeglia L, Jacobus J, Tapert S: The influence of substance use on
adolescent brain development. Clin EEG Neurosci 2009, 40:31–38.

5. Ellickson P, Saner H, McGuigan KA: Profiles of violent youth: substance use
and other concurrent problems. Am J Public Health 1997, 87(6):985–991.

6. Orpinas PK, Basen-Engquist K, Grunbaum JA, Parcel GS: The co-morbidity of
violence-related behaviors with health-risk behaviors in a population of
high school students. J Adolesc Health 1995, 16(3):216–225.

7. White HR, Loeber R, Stouthamer-Loeber M, Farrington DP: Developmental
associations between substance use and violence. Dev Psychopathol 1999,
11(4):785–803.

8. Postma R, Koeten F: Feiten over alcohol. Woerden: Nederlands Instituut voor
Gezondheidsbevordering en Ziektepreventie; 1998.
9. Ellickson PL, Tucker JS, Klein DJ: Ten-year prospective study of public
health problems associated with early drinking. Pediatrics 2003, 111(5 Pt
1):949–955.

10. Grant BF, Dawson DA: Age at onset of alcohol use and its association
with DSM-IV alcohol abuse and dependence: results from the National
Longitudinal Alcohol Epidemiologic Survey. J Subst Abuse 1997,
9:103–110.

11. Stolle M, Sack PM, Thomasius R: Binge drinking in childhood and
adolescence: epidemiology, consequences, and interventions. Dtsch
Arztebl Int 2009, 106(19):323–328.

12. Klink A, Rouvoet A, Horstter G: Hoofdlijnenbrief alcoholbeleid, Den Haag.
Ministerie van: VWS; 2007.

13. Grier SA, Kumanyika S: Targeted marketing and public health. Annu Rev
Publ Health 2010, 31:349–369.

14. Moss HB, Kirby SD, Donodeo F: Characterizing and reaching high-risk
drinkers using audience segmentation. Alcohol Clin Exp Res 2009,
33(8):1336–1345.

15. Slater MD: Theory and method in health audience segmentation. J Health
Commun 1996, 1(3):267–283.

16. Boslaugh SE, Kreuter MW, Nicholson RA, Naleid K: Comparing
demographic, health status and psychosocial strategies of audience
segmentation to promote physical activity. Health Educ Res 2005,
20(4):430–438.

17. Carpenter KM, Hasin DS: Reasons for drinking alcohol: relationships with
DSM-IV alcohol diagnoses and alcohol consumption in a community
sample. Psychol Addict Behav 1998, 12(3):168–184.

18. Cox WM, Klinger E: A motivational model of alcohol-use. J Abnorm Psychol
1988, 97(2):168–180.

19. Hittner JB, Swickert R: Sensation seeking and alcohol use: a meta-analytic
review. Addict Behav 2006, 31(8):1383–1401.

20. Mathijssen JJP, Bon-Martens MJH, Goor LAM: Jongeren en alcohol:
doelgroepsegmentatie op waarden en attituden. Tijdschrift voor
Gezondheidswetenschappen 2011, 89(5):282–288.

21. Youth health monitor indicators: http://www.monitorgezondheid.nl/
jeugdindicatoren.aspx.

22. Vermunt J, Magidson J: Latent gold 4.0. User's Guide. Belmont, Massachusetts:
Statistical Innovations Inc; 2005.

doi:10.1186/1471-2458-12-742
Cite this article as: Mathijssen et al.: Adolescents and alcohol: an
explorative audience segmentation analysis. BMC Public Health 2012
12:742.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.biomedcentral.com/content/supplementary/1471-2458-12-742-S1.doc
http://www.monitorgezondheid.nl/jeugdindicatoren.aspx
http://www.monitorgezondheid.nl/jeugdindicatoren.aspx

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	The sample
	Questionnaire
	Final workshop
	Statistical analysis

	Results
	Factor analysis
	Latent class analysis
	Background variables
	Alcohol consumption
	Final workshop

	Discussion
	Conclusions
	Additional file
	Competing interests
	Authors' contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


