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Abstract

This study presents an overview of Dutch studies on prevalence of alcohol use and adds findings from our own study on prevalence of
drinking among adolescents and young adults aged 12–30 years in the Netherlands. Data were collected as part of a longitudinal study by
the Netherlands Twin Register in 1993 (n= 3885), 1995 (n= 4814), 1997 (n= 3772) and 2000 (n= 4090). Measures included lifetime alcohol
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se, frequency of drinking, quantity of drinking, lifetime drunkenness, frequency of drunkenness and problem drinking. The mai
re: (a) alcohol use increased with age until the age of 25, after which it decreased; (b) males exceeded females on all aspec
se, with exception of the youngest age group and lifetime alcohol use; (c) time trends indicated an increase in frequency and
rinking among 12–15-year-old adolescents during the 1990s; and moreover, (d) 21–25-year-old females drank more frequently
ore drinks a week, had more experience with lifetime drunkenness and were drunk more often in 2000 than in 1993. Among 21–2
ales, an increase of drunkenness and problem drinking was displayed during the 1990s.
2005 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

In most western societies, adolescents experiment with al-
ohol and alcohol use becomes a ‘normal’ phenomenon dur-
ng adolescence. The majority of the adolescents develop a
rinking pattern that is socially acceptable, but a small group
f adolescents use alcohol more frequently and is exposed to

he accompanying risks of heavy drinking (e.g.Bauman and
hongsavan, 1999; Van Laar et al., 2002). Alcohol is among

he most commonly used substances in many western soci-
ties including the Netherlands, but a complete overview in
nglish of prevalence and trends concerning various aspects
f drinking among young people in the Netherlands is not

� Supplementary information for this article can be found by accessing
he online version of this paper athttp://dx.doi.orgby enteringdoi:10.1016/
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available. Previous studies on drinking among young pe
are described in Dutch reports. The aim of the present s
was to give an overview of existing studies on alcohol us
Dutch adolescents and young adults and add findings
our study on adolescents and young adults to this overv

First, the Dutch situation regarding alcohol use in ado
cents is described briefly. In the Netherlands, it is illega
sell light alcoholic beverages (for example, beer and win
people under the age of 16. This limit is 18 years for str
alcoholic beverages (liquor). Despite these strict criter
is not difficult for under-aged adolescents to obtain alcoh
beverages.Bieleman et al. (2002)showed that among 13–1
year olds who ordered a light alcoholic beverage in cate
establishments, 98% obtained this drink. Of the 14 and
year olds, 73% successfully purchased strong alcoholic
erages in a liquor store. Among 16 and 17-year olds,
wanted to order or buy strong alcoholic beverages in cat
establishments and liquor stores, 98% and 85%, respec
actually obtained these beverages.
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During the 1990s, several changes have taken place
that may have altered adolescent and young adult alcohol
consumption. First, alcopops, consisting of soft drinks with a
small amount of alcohol, were introduced and bottled mixed
drinks became easily available. Alcopops and bottled mixed
drinks are easy to drink and have a sweet and pleasant taste
that tends to conceal the taste of alcohol. Recent studies in
the Netherlands show that alcopops and mixed drinks are
among the most popular alcoholic beverages among students
in secondary education (De Zwart et al., 2000; Ter Bogt et
al., 2002). Other European studies byRoberts et al. (1999)
andRomanus (2000)reported that alcopops account for the
increase of alcohol consumption among 13–16-year olds.
Furthermore, in the Netherlands, the 1990s was a period
of welfare. Figures of Centraal Bureau voor de Statistiek
Central Bureau of Statistics (2001) (CBS) and Nationaal
Instituut voor Budgetvoorlichting, National Institution for
Budget Information (2002) (NIBUD) show an increase in
income among adolescents and young adults during this
period, providing them with more opportunities to go to pubs
and discos, which is likely to have resulted in an increase in
alcohol consumption. Data of research performed between
1994 and 2002 show that adolescents between 12 and 18
years of age and particularly adolescents between 16 and
18 years of age increased their expenses on alcohol. In fact,
alcohol is the most important expense for Dutch adolescent
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ing show that about 80% of 12–13-year-old males and 90%
of females drank one to four drinks on the last occasion they
drank. At the age of 18, about 65% of males and about 35%
of females drank more than four drinks on the last occasion
they drank.

In our own study, we describe alcohol use during adoles-
cence and during the transition into young adulthood (age
12–30 years). The focus of this paper is on prevalence and
trends of young people’s alcohol use in the Netherlands. This
study adds to existing knowledge on alcohol use for several
reasons. First, the studies byDe Zwart et al. (2000)andTer
Bogt et al. (2002)focused on students in secondary educa-
tion. However, it may be useful to examine drinking after
secondary education because, in general, problems with al-
cohol consumption start during this period of life. Second, in
our study, a larger variety of alcohol measures than in exist-
ing Dutch studies were used: lifetime alcohol use, frequency
of drinking, quantity of drinking, lifetime drunkenness, fre-
quency of drunkenness and problem drinking. In addition,
we examined age and gender differences. Until the age of 17,
the prevalence of drinking increases, in particular between
12 and 15 years (De Zwart et al., 2000; Kuipers et al., 1997;
Sutherland and Sheperd, 2001; Ter Bogt et al., 2002; Van
Laar et al., 2002; Young et al., 2002). Prevalence rates of
alcohol consumption show significant higher rates for males
than for females in earlier Dutch studies (De Zwart et al.,
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dolescent females (CBS, 2001; NIBUD, 2002).

Two studies systematically collected data on adoles
lcohol use in the Netherlands between 1992 and 2001De
wart et al., 2000; Ter Bogt et al., 2002). The Europea
chool Survey Project on Alcohol and Other Drugs (ESP
ollects data on alcohol use in European Countries inclu
he Netherlands, in 15 and 16-year olds (Hibell et al., 2000).
ne other study on alcohol use among Dutch aged 12
lder (Abraham et al., 2002) did not differentiate betwee
ales and females. Findings of the last two studies hav
een included in the present paper because of the res
ge range and the pooling of data from males and fem
he study byDe Zwart et al. (2000)is a large prevalenc
tudy on smoking, drinking, drug use and gambling am
tudents from 12 to 20 years of age by the Trimbos Inst
ndTer Bogt et al. (2002)present data from the Dutch part

he Health Behaviour in School-aged Children (HBSC) s
n substance use. These studies show that prevalenc
f lifetime alcohol use, lifetime drunkenness and quan
f drinking increase with age and are higher among m

han among females.De Zwart et al. (2000)conclude tha
lcohol use among adolescents has not changed in the
992–1999. Figures show that about 60% of 12–13-yea
ales and about 50% of 12–13-year-old females have
lcohol at least once; by the age of 18, this percentage

o about 90% for males and females. About 20% of 12
ear-old males and 15% of females have been drunk at
nce; for 16–17-year olds, this was about 70% for males
bout 60% for females. Prevalence rates on quantity of d
s

000; Kuipers et al., 1997; Ter Bogt et al., 2002; Van Laa
l., 2002) and in studies conducted in other western coun
Gross, 1993; Sutherland and Sheperd, 2001; Wilsnack
000; Young et al., 2002). However, recent figures from t
nited Kingdom show an increase in binge drinking by a

escent and young adult females (Plant et al., 2004; Plant an
lant, 2001). We want to investigate whether we see an
rease in prevalences for different aspects of drinking be
or with age, whether the sex difference is becoming sm
nd whether we can find time trends in drinking among D
dolescents and young adults during the 1990s.

. Method

.1. Procedure and participants

Data reported in this study are part of an ongoing long
inal survey study by the Netherlands Twin Register. F
991 onwards, families with twins have been questio
bout lifestyle, personality and psychopathology roughly
ry 2 years. Twins were asked to participate in each w
1991, 1993, 1995, 1997 and 2000), parents only in 1
993 and 1995, and siblings only in 1995, 1997 and 2
ome individuals participated once, while others particip
everal times. General information about sample and dat
ection is described in detail inBoomsma et al. (2002).

For this study, we used the 1993, 1995, 1997 and
ata of twins and siblings, as in these waves, alcoho
as measured by identical instruments. Despite the lon
inal character of the data, we only focused on preval
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and trends of alcohol use. Developmental patterns in alco-
hol use will be examined in future studies. From these four
measurement waves, we selected participants between 12 and
30 years of age. Participants included in one wave and aged
over 30 in the following wave were excluded from further
analyses. Participants were grouped in four age categories,
the first category contained participants aged 12–15 years.
At this age, adolescents are experimenting with alcohol and
develop drinking patterns, however, they are not allowed to
drink alcohol legally. At age 12, most Dutch adolescents are
entering secondary education. In the second age category,
16–20-year olds were included. In the Netherlands, as of the
age of 16, adolescents legally are allowed to drink light alco-
holic beverages. Moreover, young people are still of school
age until the age of 17, only a 10% minority of our partic-
ipants do not attend any kind of education. The third age
category consists of 21–25-year olds. At this age, 49% of the
males and 45% of the females still go to school/college while
others have started a professional career. In the fourth age
category (26–30 years), most of our participants are working
(89% of the males and 95% of the females).

The sample consisted of 3885 adolescents and young
adults in 1993 (all twins), 4814 in 1995 (70.8% twins and
29.2% siblings), 3772 in 1997 (71.5% twins and 28.5% sib-
lings) and 4090 in 2000 (80.1% twins and 19.9% siblings).
In 1993, the mean age of the participants was 17.8 (S.D. 3.1)
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ing, quantity of drinking, lifetime drunkenness, frequency of
drunkenness and problem drinking (problem drinking was
not assessed in 1993) was selected from the questionnaires
from all four waves.Lifetime alcohol usewas measured by
the question: “Have you ever used alcohol?” The question had
three response categories: (1) “no”, (2) “a few times” and (3)
“yes”, which were summarized into two response categories:
(1) “no” (original category 1) and (2) “yes” (original category
2 and 3).

Participants were asked to report theirfrequency of drink-
ing by the question: “How often do you drink alcohol?” The
question had eight response categories: (1) “I do not drink
alcohol”, (2) “once a year or less”, (3) “a few times a year”,
(4) “about once a month”, (5) “a few times a month”, (6)
“once a week”, (7) “a few times a week” and (8) “daily”.
Because of low frequencies in some categories, this item
was summarized as a 4-point scale: (1) “seldom or never”
(original items 1 and 2), (2) “a few times a year” (original
items 3 and 4), (3) “a few times a month” (original items
5 and 6) and (4) “a few times a week” (original items 7
and 8).

In order to measurequantity of drinking, participants were
asked: “How many drinks do you drink on average per week
(including the weekend)?” This question had seven response
categories: (1) “less than 1 drink a week”, (2) “1–2 drinks a
week”, (3) “3–5 drinks a week”, (4) “6–10 drinks a week”,
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ith an age range from 12 to 27 years. The sample cont
5.4% females and 44.6% males. In 1995, the mean a

he participants was 20.3 (S.D. 3.7) with an age range fro
o 30 years. The sample contained 54.2% females and 4
ales. In 1997, the participants were on average 22.2
.1) years old with an age range from 12 to 30 years.
ample included 58.3% females and 41.7% males. In 2
he mean age of the participants was 24.3 (S.D. 3.9) r
ng from 12 to 30 years. The sample included 63.6% fem
nd 36.4% males. In the current study, 11.7% of the

icipants took part at all four measurements, 17.3% filled
hree questionnaires, 28.4% filled out two questionnaire
2.7% filled out one questionnaire. It should be noted tha
ll participants were invited to fill out a questionnaire at e
easurement wave and we excluded participants aged
0 in a subsequent wave from analyses. Still non-respon
ttrition may bias the findings of our study. However, res
y Vink et al. (2004)suggest that our data on alcohol use
elatively unbiased.

Educational levels of fathers of the twins and sibling
ur sample show that 18.3% completed primary educa
3.8% completed lower general education or vocationa
cation, 23.4% followed intermediate vocational educa
r intermediate and higher general education and 24.4%

shed higher vocational education or university.

.2. Measures

To analyze drinking among adolescents and young ad
nformation about lifetime alcohol use, frequency of dri
5) “11–20 drinks a week”, (6) “21–40 drinks a week” a
7) “over 40 drinks a week”, and was summarized as
oint scale: (1) “less than 1 drink a week” (original item
2) “1–5 drinks a week” (original items 2 and 3), (3) “6–
rinks a week” (original items 4 and 5) and (4) “over
rinks a week” (original items 6 and 7).

Participants were asked to reportlifetime drunkennessby
he question: “Have you ever been drunk?” The question
hree response categories: (1) “no”, (2) “once in my life”
3) “yes, more than once”, and was dichotomized into:
no” (original item 1) and (2) “yes” (original items 2 and 3
Frequency of drunkennesswas measured by the questi

How often do you get drunk?” Responses were on a 6-p
cale (1) “never”, (2) “once a year or less”, (3) “three or f
imes a year”, (4) “about once in 2 months”, (5) “about o
r twice a month” and (6) “once a week or more”. Becaus

he low frequencies in some categories, this item was t
ormed into a 4-point scale: (1) “never” (original item 1),
once a year or less” (original item 2), (3) “a few time
ear” (original items 3 and 4) and (4) “a few times a mon
original items 5 and 6).
Problem drinkingwas assessed by the CAGE scale

rinking problems (Ewing, 1984). The CAGE questionnai
erives its name from the acronym of four questions: “H
ou ever felt you ought tocut down on your drinking?”
Have peopleannoyedyou by criticizing your drinking?”
Have you ever felt bad orguilty about your drinking?” an
Have you ever had a drink first thing in the morning to ste
our nerves or to get rid of a hangover?” (eye opener). Re-
ponses were either: (1) “yes” and (2) “no”. Two or m
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positive answers suggest that the existence of alcohol-related
problems is likely (Ewing, 1984).

2.3. Data analyses

Prevalence rates for lifetime alcohol use, frequency of
drinking, quantity of drinking, lifetime drunkenness, fre-
quency of drunkenness and problem drinking were computed
using SPSS 11.5.1 for Windows. Chi-square analyses were
used to test these rates for age and gender differences and
time trends. In addition, standardized residuals were used to
examine data patterns that contribute to the significant Chi-
square test. We examined time trends by testing age groups in
1993 and 2000 for changes in drinking behavior. Since prob-
lem drinking was measured as of 1995, we tested age groups
in 1995 and 2000 for changes in problem drinking. Given the
multiple tests performed, we set our level of significance at
p< 0.01.

The inclusion of multiple individuals from the same fam-
ily in this study could cause problems because scores of par-
ticipants are not statistically independent. To deal with this
problem, we repeated our analyses with a sample in which
only one sibling (the firstborn twin) from each family was
included. Results of these analyses showed same patterns,
although Chi-squares values were lower.
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Due to the range of the age categories, participants could be
in the same age category at two waves. To examine effects
of this overlap of participants, analyses were repeated on the
age categories: 12–13, 14–15, 16–17, 18–19, 20–21, 22–23,
24–26, 27–28 and 29–30. These analyses showed similar re-
sults as those performed on the broader age ranges.

Table 2shows prevalence rates of frequency of drinking
for each age group and gender. With increasing age, partic-
ipants drank alcohol more frequently, as indicated by sig-
nificant differences between all age groups for both males
and females within all four waves. Except for 12–15-year
olds in 1995 and 1997, males drank significantly more fre-
quently than females. Moreover, between waves, significant
changes in frequency of drinking were found for 12–15-year-
old males and females, for 16–20-year-old males and for
21–25-year-old females. These analyses showed that ado-
lescents and young adults in these age categories drank more
frequently in 2000 than in 1993.

Prevalence rates of quantity of drinking for each age group
and gender are displayed inTable 3. Within each wave, ado-
lescents and young adults drank significantly more when they
grew older, but quantity of drinking showed a decrease after
the age of 25. Gender differences revealed that, except for
12–15-year olds in 1993, 1997 and 2000, males drank signifi-
cantly more than females. Furthermore, over time, significant
changes in quantity of drinking were found for 12–15-year-
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o oung
a
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. Results

Table 1presents prevalence rates of lifetime alcohol
or each age group and gender. The majority of the ad
ents and young adults had used alcohol at least once. W
ach wave, lifetime alcohol use sharply increased with
howing significant differences between all age group
oth males and females. In 1993, significantly more 12
ear-old males than females had used alcohol at least
o significant differences for gender were found for other
ategories and at other waves. Regarding time trends, lif
lcohol use did not significantly change from 1993 to 20

able 1
revalence of lifetime alcohol use by age and gender in Dutch adoles

Male

12–15 16–20 21–25

993,n 557 855 308
68.6* 94.7 97.7

995,n 293 976 763
67.6 93.9 96.9

997,n 91 553 618
70.3 96.9 97.6

000,n 43 282 627
88.4 96.1 96.8

ote:Symbol (*) indicates significant gender differences (Chi-square tp
or age differences ranged fromχ2(3, n= 1482) = 13.61,p= 0.00 toχ2(3, n
= 2137) = 415.97,p= 0.00 for females.
.

nd young adults (%)

Female

0 12–15 16–20 21–25 2

673 1037 424 3
60.3* 94.3 96.7 100.0

343 1127 963 163
68.2 92.3 95.0 95.1

93 763 899 434
60.2 96.6 98.1 98.2

69 475 1094 953
85.5 95.4 97.9 98.1

). Chi-square for this difference is (1,n= 1230) = 9.02,p= 0.00. Chi-square
) = 267.30,p= 0.00 for males andχ2(3, n= 2591) = 45.11,p= 0.00 toχ2(3,

ld males, for 16–20-year-old females and for 21–25-y
ld females. Time trends showed that adolescents and y
dults drank more in 2000 than in 1993.

Table 4presents the prevalence rates for lifetime dru
nness for each age group and gender. A considerabl
f the adolescents and young adults did not have an
erience with drunkenness. However, within each wave
ercentage of participants who had been drunk at least
ignificantly increased with age. Except for 12–15-year o
ignificantly more males than females had been drunk at
nce. In addition, between waves, significant changes in
uency of lifetime drunkenness were found for 21–25-y
ld females. This time trend showed that more female



E.A.P. Poelen et al. / Drug and Alcohol Dependence 79 (2005) 413–421 417

Table 2
Prevalence of frequency of drinking by age and gender in Dutch adolescents and young adults (%)

Male Female

12–15 16–20 21–25 26–30 12–15 16–20 21–25 26–30

1993,n 550 854 308 – 676 1038 422 3
Seldom or never 50.5* 11.8* 7.5* – 61.7* 16.1* 13.7* 0.0
A few times a year 33.1* 17.4* 12.3* – 27.5* 31.5* 32.0* 66.7
A few times a month 14.2* 37.4* 30.2* – 9.8* 38.9* 38.6* 0.0
A few times a week 2.2* 33.4* 50.0* – 1.0* 13.5* 15.6* 33.3

1995,n 292 975 767 155 342 1127 960 163
Seldom or never 42.1 10.9* 7.7* 3.9* 44.4 15.0* 13.5* 12.9*

A few times a year 31.5 14.7* 11.9* 11.6* 35.1 29.3* 28.9* 35.0*

A few times a month 20.2 35.0* 28.2* 29.7* 17.3 43.2* 37.7* 30.7*

A few times a week 6.2 39.5* 52.3* 54.8* 3.2 12.5* 19.9* 21.5*

1997,n 84 555 618 298 89 763 898 433
Seldom or never 51.2 6.5* 6.1* 7.0* 53.9 9.0* 10.2* 13.9*

A few times a year 32.1 12.1* 7.8* 11.1* 24.7 27.9* 27.7* 28.4*

A few times a month 14.3 41.3* 27.5* 32.9* 20.2 48.1* 42.2* 37.6*

A few times a week 2.4 40.2* 58.6* 49.0* 1.1 14.9* 19.6* 20.1*

2000,n 43 282 627 529 69 475 1093 953
Seldom or never 16.3* 6.4* 7.2* 4.5* 27.5* 10.7* 9.9* 14.4*

A few times a year 27.9* 7.1* 8.3* 9.1* 40.6* 22.3* 24.7* 27.6*

A few times a month 41.9* 35.1* 24.1* 27.4* 31.9* 42.7* 39.3* 32.4*

A few times a week 14.0* 51.4* 60.4* 59.0* 0.0* 24.2* 26.1* 25.6*

Note:Symbol (*) indicates significant gender differences (Chi-square testsp< 0.01). Chi-squares for gender differences ranged fromχ2(3, n= 112) = 13.00,
p= 0.01 toχ2(3,n= 1516) = 260.75,p= 0.00. Chi-squares for age differences ranged fromχ2(9,n= 1481) = 57.64,p= 0.00 toχ2(6,n= 1712) = 573.80,p= 0.00
for males and fromχ2(9,n= 2590) = 63.23,p= 0.00 toχ2(9,n= 2139) = 549.87,p= 0.00 for females. Between 1993 and 2000, significant differences were found
for 12–15-year-old males (χ2[3, n= 597] = 17.59,p= 0.00) and females (χ2[3, n= 749] = 17.29,p= 0.00), for 16–20-year-old males (χ2[3, n= 1137] = 12.39,
p= 0.01) and 21–25-year-old females (χ2[3, n= 1520] = 17.22,p= 0.00) = 17.29,p= 0.00).

Table 3
Prevalence of quantity of drinking by age and gender in Dutch adolescents and young adults (%)

Male Female

12–15 16–20 21–25 26–30 12–15 16–20 21–25 26–30

1993,n 544 847 305 – 677 1027 415 3
<1 drink a week 90.3 32.7* 22.3* – 94.2 55.7* 54.2* 66.7
1–5 drinks a week 8.5 28.5* 25.2* – 5.3 30.7* 31.8* 0.0
6–20 drinks a week 1.3 32.0* 41.3* – 0.4 12.6* 13.5* 33.3
>20 drinks a week 0.0 6.8* 11.1* – 0.0 1.1* 0.5* 0.0

1995,n 291 973 765 154 341 1125 958 162
<1 drink a week 79.0* 29.5* 22.0* 20.1* 86.2* 53.2* 51.5* 54.9*

1–5 drinks a week 15.8* 27.7* 25.8* 38.3* 12.9* 32.8* 31.9* 35.2*

6–20 drinks a week 5.2* 35.0* 39.5* 35.7* 0.9* 13.2* 15.8* 8.6*

>20 drinks a week 0.0* 7.7* 12.8* 5.8* 0.0* 0.8* 0.8* 1.2*

1997,n 74 551 606 292 70 739 870 414
<1 drink a week 86.5 23.8* 14.7* 21.2* 77.1 41.9* 42.5* 51.0*

1–5 drinks a week 10.8 28.7* 24.8* 34.9* 20.0 40.3* 37.7* 36.2*

6–20 drinks a week 2.7 38.7* 43.7* 36.6* 1.4 16.5* 18.5* 12.1*

>20 drinks a week 0.0 8.9* 16.8* 7.2* 1.4 1.2* 1.3* 0.7*

2000,n 41 280 620 523 63 455 1067 920
<1 drink a week 53.7 17.5* 17.1* 15.5* 68.3 34.3* 42.0* 48.3*

1–5 drinks a week 39.0 25.4* 23.4* 27.9* 22.2 38.0* 33.1* 34.9*

6–20 drinks a week 7.3 47.1* 43.9* 45.5* 9.5 25.9* 23.9* 16.2*

>20 drinks a week 0.0 10.0* 15.6* 11.1* 0.0 1.8* 1.0* 0.7*

Note:Symbol (*) indicates significant gender differences (Chi-square testsp< 0.01). With Chi-squares betweenχ2(2, n= 632) = 11.98,p= 0.00 andχ2(3,
n= 1476) = 299.34,p= 0.00. Chi-square tests for age differences ranged fromχ2(9, n= 1464) = 62.45,p= 0.00 toχ2(6, n= 1696) = 571.78,p= 0.00 for males
and fromχ2(9, n= 2093) = 47.04,p= 0.00 toχ2(9, n= 2122) = 327.21,p= 0.00 for females. Between 1993 and 2000, significant differences were found for
12–15-year-old males (χ2[3, n= 592] = 23.56,p= 0.00), for 16–20-year-old females (χ2[3, n= 1492] = 25.66,p= 0.00) and for 21–25-year-old females (χ2[3,
n= 1499] = 25.57,p= 0.00).
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Table 4
Prevalence of lifetime drunkenness by age and gender in Dutch adolescents and young adults (%)

Male Female

12–15 16–20 21–25 26–30 12–15 16–20 21–25 26–30

1993,n 535 842 304 – 644 1030 420 3
9.9 61.8* 80.3* – 8.7 40.8* 50.2* 66.7

1995,n 290 976 764 155 340 1125 962 163
18.3 62.4* 77.7* 83.2* 12.1 42.1* 52.4* 58.3*

1997,n 83 557 617 298 87 760 897 433
16.9 68.8* 84.9* 81.5* 11.5 53.6* 63.4* 65.8*

2000,n 41 282 620 525 64 465 1082 942
22.0 75.2* 86.6* 87.6* 28.1 60.0* 69.9* 67.9*

Note:Symbol (*) indicates significant gender differences (Chi-square testsp < 0.01). With Chi-squares betweenχ2(1, n= 747) = 17.95,p= 0.00 andχ2(1,
n= 1726) = 118.30,p= 0.00. Chi-squares for age differences ranged fromχ2(3, n= 1468) = 134.06,p= 0.00 toχ2(2, n= 1681) = 501.01,p= 0.00 for males
and fromχ2(3, n= 2553) = 57.33,p= 0.00 toχ2(3, n= 2097) = 258.77,p= 0.00 for females. Between 1993 and 2000, significant differences were found for
21–25-year-old females (χ2[1, n= 1507] = 18.71,p= 0.00).

this age category had been drunk at least once in 2000 than
in 1993.

The prevalence rates for frequency of drunkenness for
each age group and gender are shown inTable 5. Within each
wave, frequency of drunkenness significantly increased with
age until participants were 25; after the age of 25, frequency
of drunkenness decreased. Except for 12–15-year olds, males
had been drunk significantly more often than females. In
addition, between waves, significant changes in frequency
of drunkenness were found for 16–20-year-old males and

21–25-year-old males and females. Time trends showed that
adolescents and young adults had been drunk more often in
2000 than in 1993.

Finally, problem drinking was examined.Table 6reveals
that irrespective of age and gender, a vast majority of the ado-
lescents and young adults were not problem drinkers, based
on their CAGE scores. Within each wave, the frequency of
problem drinkers increased significantly with age for males
in 1995 and in 1997, this frequency decreased after the age
of 25. Except for 12–15-year olds, significantly more males

Table 5
Prevalence of frequency of drunkenness by age and gender in Dutch adolescents and young adults (%)

Male Female

12–15 16–20 21–25 26–30 12–15 16–20 21–25 26–30

1993,n 533 827 301 – 646 1013 409 3
Never 90.4 38.9* 19.9* – 91.0 60.2* 51.1* 33.3
Once a year or less 6.8 34.0* 47.2* – 7.7 30.5* 40.6* 33.3
A few times a year 2.4 21.2* 23.6* – 1.1 8.4* 7.8* 33.3
A few times a month 0.4 5.9* 9.3* – 0.2 0.9* 0.5* 0.0

1995,n 290 960 752 152 340 1103 948 160
Never 81.7 38.2* 22.6* 17.1* 87.9 59.0* 48.3* 42.5*

Once a year or less 12.4 33.4* 42.2* 53.3* 9.1 30.6* 42.1* 50.0*

A few times a year 5.5 22.5* 27.0* 25.0* 2.6 9.1* 8.9* 6.3*

A few times a month 0.3 5.8* 8.2* 4.6* 0.3 1.3* 0.7* 1.3*

1

2

N e testsp< 0.
n fromχ2(9, n s
a
1
p

997,n 79 486 546
Never 87.3 35.8* 17.0*

Once a year or less 7.6 15.2* 24.7*

A few times a year 5.1 35.0* 42.9*

A few times a month 0.0 14.0* 15.4*

000,n 41 279 620
Never 82.9 49.1* 38.7*

Once a year or less 12.2 18.6* 18.9*

A few times a year 4.9 24.0* 31.3*

A few times a month 0.0 8.2* 11.1*

ote:Symbol (*) indicates significant gender differences (Chi-squar
= 1700) = 214.91,p= 0.00. Chi-squares for age differences ranged

nd fromχ2(9, n= 2551) = 53.48,p= 0.00 toχ2(9, n= 2071) = 249.21,p= 0.00 fo
6–20-year-old males (χ2[3, n= 1123] = 11.28,p= 0.01) and for 21–25-year-old
= 0.00).
266 81 617 726 309
20.7* 95.1 57.2* 45.2* 47.9*

32.3* 0.0 16.0* 22.9* 33.3*

39.8* 3.7 23.7* 27.5* 17.5*

7.1* 1.2 3.1* 4.4* 1.3*

525 64 465 1082 940
44.6* 81.3 62.6* 64.0* 75.3*

20.6* 14.1 19.4* 17.2* 14.0*

26.1* 4.7 16.8* 16.2* 9.7*

8.8* 0.0 1.3* 2.7* 1.0*

01). With Chi-squares betweenχ2(3, n= 744) = 31.87,p= 0.00 andχ2(3,
= 1465) = 40.36,p= 0.00 toχ2(6, n= 1661) = 500.60,p= 0.00 for male
r females. Between 1993 and 2000, significant differences were found for
males (χ2[3, n= 925] = 39.76,p= 0.00) and females (χ2[3, n= 1501] = 40.38,
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Table 6
Prevalence of problem drinking age and gender in Dutch adolescents and young adults (%)

Male Female

12–15 16–20 21–25 26–30 12–15 16–20 21–25 26–30

1995,n 283 958 754 154 327 1114 946 158
Problem drinker 1.1a 7.0*,a 10.1*,a 12.3*,a 1.8 2.2* 3.8* 3.8*

1997,n 79 552 615 295 81 759 890 428
Problem drinker 0.0* 7.8*,a 14.0*,a 10.2*,a 0.0 3.0* 4.5* 4.9*

2000,n 40 280 619 526 59 461 1072 930
Problem drinker 2.5 15.7* 16.0* 14.6* 1.7 4.8* 5.3* 4.8*

Note: Symbol (*) indicates significant gender differences (Chi-square testsp< 0.01). With Chi-squares betweenχ2(1, n= 723) = 7.38,p= 0.01 andχ2(1,
n= 1691) = 54.41,p= 0.00; a indicates significant age differences (Chi-square testsp< 0.01). Chi-square in 1995χ2[3, n= 2149] = 28.97,p= 0.00) and in 1997
(χ2[3, n= 1541] = 21.84,p= 0.00). Between 1995 and 2000, significant differences were found for 21–25-year-old males (χ2[1, n= 859] = 10.10,p= 0.00).

than females were problem drinkers. Furthermore, in 2000,
the prevalence of problem drinking among 21–25-year-old
males increased compared to 1995.

Additional Chi-square analyses were carried out to ex-
amine whether students and working participants differed in
their drinking in 1993 and 1995. For males, these analyses
showed only significant differences for lifetime alcohol use in
1995; students had higher lifetime alcohol use than working
participants. However, for females, we showed that compared
to working participants, students had higher lifetime alcohol
use in 1995, higher frequency of drinking and higher quan-
tity of drinking in both waves, higher lifetime drunkenness,
frequency of drunkenness and problem drinking in 1995.

To examine differences in alcohol use between twins and
singletons, univariate analyses of variance were conducted.
These analyses did not show consistent differences between
twins and singletons.

4. Discussion

The current study aimed at describing alcohol use among
adolescents and young adults in the Netherlands. Our study
showed that a substantial part of Dutch adolescents and young
adults were exposed to alcohol use at early age, but rates of
regular drinking and drunkenness were considerably lower
i and
y king
w ures
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s )

15-
y con-
s sible
e e in-
c oung
p efer
t er or
w
e r-
o rinks

a week, had more experience with lifetime drunkenness and
were drunk more often in 2000 than in 1993. Because this
age category consists, for a large part, of students and stu-
dents in general consume more alcohol than other adoles-
cents and young adults (Van Laar et al., 2002), the increase
in alcohol use during the 1990s might be explained by the
increase in female students in this time period (CBS, 2004).
In 2000, 21–25-year-old males were drunk more often than
in 1993 and were more often a problem drinker, according
to the CAGE scale, than in 1995. An explanation for this in-
crease in alcohol use over time is still unclear. Time trends
in drinking were only found for 12–15-year-old males and
females and 21–25-year-old males and females; overall al-
cohol consumption did not change substantially during the
1990s. This was in line with findings fromDe Zwart et al.
(2000)andTer Bogt et al. (2002).

The present study revealed that prevalence rates for life-
time alcohol use, frequency of drinking, quantity of drinking,
lifetime drunkenness, frequency of drunkenness and problem
drinking increased with age until the age of 25, after which the
prevalence of these behaviors decreased. As our additional
analyses indicated this decrease could, at least for females
and partly for males, be explained by the fact that the major-
ity of participants over 25 years of age finished their studies
and started working. The decrease of alcohol use after the age
of 25 might be caused by changes in social roles, particularly
b
a ole
a king.

oung
a ohol
u ry of
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S ation
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n the Netherlands. A minority of the Dutch adolescents
oung adults were excessive drinkers but excessive drin
as virtually absent among 12–15-year olds. These fig
re consistent with findings for similar age categories f
tudies byDe Zwart et al. (2000)andTer Bogt et al. (2002.

Regarding time trends, it was striking to find that 12–
ear-old males and females drank more frequently and
umed more drinks a week in 2000 than in 1993. A pos
xplanation for this increase in alcohol use might be th
reased popularity of alcopops among this age group. Y
eople who are not used to drinking alcohol probably pr

he sweet taste of these mixed drinks too, for example, be
ine. This was in line with other studies in Europe byRoberts
t al. (1999)andRomanus (2000). In addition, 21–25-yea
ld females drank more frequently, consumed more d
y women. For example, findings from a study byHajema
nd Knibbe (1998)showed that acquisition of a partner r
nd a parental role was associated with a decrease in drin

This study showed that male adolescents and y
dults reported a higher alcohol use (except lifetime alc
se) than females at all ages except in the age catego
2–15 years. These findings are in line with reports o
ubstance Abuse and Mental Health Services Administr

SAMHSA, 2001, 2002) andYoung et al. (2002)who found
o gender differences for alcohol use for 12–15-year old

s possible that girls, who are usually ahead of boys in
erty, experiment with drinking at an earlier age, which m
ounteract the fact that boys drink more. A possible ex
ation for gender differences in alcohol use after the ag
5 could be the biological difference in sensitivity to alco
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effects (Ely et al., 1999; Frezza et al., 1990; Wilsnack et al.,
2000). Compared to males, females are generally more
sensitive to alcohol effects and hence they can drink less to
obtain the same effects. In addition, gender differences in
alcohol consumption might be explained by socio-cultural
factors. In western societies, a greater tolerance exists to-
wards male drinking than towards female drinking (Carman
and Holmgren, 1986; Wilsnack et al., 2000). Males may
drink more than females because drinking can be seen as
a demonstration of masculinity. In contrast, females may
drink less because drinking does not fit with expectations of
females’ traditional domestic roles and public behavior.

In the current study, we used the CAGE questionnaire
to assess problem drinking. Previous studies on the validity
of the CAGE questionnaire among adolescents pointed out
that the CAGE items are not sensitive to problem drinking
among adolescents (Chung et al., 2000; Knight et al., 2003;
O’Hare and Tran, 1997). A low sensitivity indicates a risk for
false negatives. Accordingly, our figures on problem drinking
might underestimate the actual number of participants who
experience alcohol-related problems.

It should be noted that in the current study, we presented
data from a special sample of adolescents and young adults,
namely twins and their siblings. Nevertheless, the findings
seem to be generalizable to singletons. When comparing
twins and singletons in the present study, no consistent dif-
f
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