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Abstract — In general, a lower socioeconomic status (SES) is related to a lower health status, more
health problems, and a shorter life expectancy. Although causal relations between SES and health are
unclear, lifestyle factors play an intermediate role. The purpose of the present study was to obtain more
insight into the relation between SES, alcohol consumption, alcohol-related problems, and problem
drinking, through a general population survey among 8000 people in Rotterdam. Odds ratios were
calculated using educational level as independent, and alcohol consumption, alcohol-related problems,
and problem drinking as dependent variables. Abstinence decreased significantly by increasing
educational level for both sexes. For men, excessive drinking, and notably very excessive drinking, was
more prevalent in the lowest educational group. For women, no significant relation between educational
level and prevalence of excessive drinking was found. After controlling for differences in drinking
behaviour, among men the prevalence of ‘psychological dependence’ and ‘social problems’ was higher
in intermediate educational groups, whereas prevalence of ‘drunkenness’ was lower in intermediate
educational groups. For women, a negative relation was found between educational level and
‘psychological dependence’; prevalence of ‘symptomatic drinking’ was higher in the lowest educational
group. Prevalence of problem drinking was not related to educational level in either sex. It is concluded
that differences exist between educational levels with respect to abstinence, but only limited differences
were found with respect to excessive drinking. Furthermore, there is evidence for higher prevalences of
alcohol-related problems in lower educational levels, after controlling for differences in drinking
behaviour, in both sexes.

INTRODUCTION

During the last decade, much research has been
done on the relation between socioeconomic status
(SES) and health. Available evidence shows
important differences in health between people
in relation to their SES. These differences are
mostly to the disadvantage of people in lower
socioeconomic groups, and find expression in a
wide range of health indicators, including sub-
jective health, health complaints, chronic diseases,
and mortality (Townsend, 1988a,b; Mackenbach,
1992). The reduction of existing socioeconomic
health differences is an important target of the
WHO programme ‘Health For All By The Year
2000’ (World Health Organization, 1985). Causal
relations between SES and health are still largely

unclear, but lifestyle factors, such as smoking,
dietary habits, and alcohol consumption, are likely
to play an important intermediate role. Therefore,
information on prevalence of ‘at risk’ lifestyles by
SES in the general population is of great
importance. In this way, the identification of
high-risk subpopulations in terms of SES can
provide indications for further development of
prevention programmes and health promotion
activities.

To achieve a reduction in socioeconomic health
differences, in which excessive alcohol consump-
tion might play a role, knowledge of prevalences
of excessive alcohol use and alcohol-related
(health) problems in relation to SES is of
particular interest. In the literature, different
interpretations of the role of alcohol in the
relationship between SES and health are given.
One line of research suggests that individuals from
different socioeconomic groups have a different
attitude towards risk behaviour and self-efficacy.
It is suggested that individuals with a higher SES
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are more aware of the consequences of their
behaviour, and therefore more prone to make
healthier choices(Kenkel,1991).Otherfindingsin
the literature suggest the possibility that (exces-
sive) alcohol consumption might lead to a lower
income and educationallevel (Cook and Moore,
1993; Ruhm,1995;Mullahy andSindelar, 1996).

The relation between alcohol consumption,
drinking patterns,alcohol-related problems, and
SESseemsto be complex. In generalpopulation
studies,a higherprevalenceof abstinencein lower
socioeconomic groupsis found, for both menand
women (Cummins et al., 1981; Knupfer, 1989;
Romelsjö, 1989;Hulshofet al., 1991;Knibbeand
Swinkels, 1992; Bennett et al., 1996; Marmot,
1997). In mostgeneralpopulationstudies,ahigher
prevalenceof li ght or moderatedrinking is found
in higher socioeconomic groups, for both sexes
(Cummins et al., 1981;Jacobsen,1989;Knupfer,
1989; Hulshof et al., 1991;Knibbe andSwinkels,
1992; Bennett et al., 1996; Marmot, 1997). A
study among a representative sample of the
general youth population also showeda higher
prevalenceof abstinence in lower socioeconomic
groups, but, contrary to findingsin otherstudies,it
was found that lower socioeconomic groups
reported more frequent drinking (Crowley,
1991). In a number of studies, no relation at all
was shown betweensocial class and moderate
alcohol consumption in either sex (Romelsjö,
1989; Clarke et al., 1990).In a studyby Braddon
et al. (1988), no relation between moderate
alcohol consumption and social class for men
anda negative relation for women,wasfound.

As regards the relation between excessive
alcohol consumption and socioeconomic class,
less is known thanaboutsocioeconomic classand
abstinence.Studiessofar haveshown inconsistent
results. In severalgeneral population studies, it
was found that education was negatively asso-
ciated with heavy alcohol consumption in both
sexes(Cummins,1981;Knupfer, 1989; Hulshofet
al., 1991;Tejera et al., 1991).Results from other
studies showeda negative relation between heavy
alcohol consumption and SES for men, and
a positive relation for women (Knibbe and
Swinkels,1992),a negative relation for men and
no relationfor women(Tenconi et al., 1992)or no
relation for menanda positiverelationfor women
(Marmot, 1997).

Lit tle is known aboutthe relationbetweenSES

andproblem drinking, althoughit is statedin the
literature that more information is needed about
the kinds of alcohol-relatedproblems associated
with SES (Knupfer, 1989). The reasons for this
lack of information are that alcohol-related
problems are not measured, and the absence of
sufficient numbersof respondentsin most studies.
In the Whitehall II Study (Marmot, 1997),
psychological problems associated with alcohol
consumption were measured using the CAGE
questionnaire. For men, no relation was found
between SESandprevalenceof positivecaseson
the CAGE. For women, a positive relation
between SES and prevalence of positive cases
wasfound.However, prevalenceof heavyalcohol
consumption amongwomenvaried from 3.2% in
thelowest,to 29.8%in thehighest, socioeconomic
group,andprevalenceof alcohol-relatedproblems
only varied from 4.2 to 14.3% among those
groups.

Possible explanations for the inconsistencies
found in the literaturemay be that heavyalcohol
consumption wasnot definedin the sameway in
all studies, and that different indicators for SES
wereused.Furthermore, inconsistenciesmight be
due to the fact that results were basedon studies
from differentcountriesor differentregionswithin
a country, with different drinking cultures and
attitudestowards alcohol-relatedproblems.How-
ever, differentiating between ‘wet’ countriesand
‘dry’ countries did not lead to clarificationof the
inconsistencies.

To obtain more insight into the relationship
between SES,alcohol consumption and problem
drinking, the presentstudy was set up. The first
research question dealt with the relationship
between SES and alcohol consumption in the
general population,taking into account different
patterns of excessive alcohol consumption. The
second research question investigatedthe relation
between SESandalcohol-relatedproblemsin the
drinking population, taking into account the
possible influence of differences in alcohol
consumption betweenthedifferentsocioeconomic
groups.

METHODS

Data collection

This study was part of a large scale general
population survey called ‘Risky Lifestyles in
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Rotterdam’. For this survey,a randomsample of
8000 people was drawn from the municipal
population register of Rotterdam. The sample
included inhabitants between16 and 69 yearsof
ageand,to avoidlanguageproblems,personswith
at least Dutch nationality. Data collection took
place in spring 1994 by postalquestionnaireand
personal interview (7500 and 500 peoplerespec-
tively). Personal interviewing of 500 people was
carried out to allow for valid comparisonwith
results of earliersurveys.Theoverall responserate
was 44.2% (n� 3537); for the postal and the
personal interviews, the response rates were
respectively 43.9% (n� 3287) and 50%
(n� 250). No differences were found in self-
reported drinking habits by the method of data
collection (Bongers and van Oers, 1998). The
response, however, was found to be selective
towards sexandage,i.e. womenbetween 16 and
44 yearsof agewere most likely to respond, and
men were least likely to respond. Therefore
analyses were carried out using a data set
weighted by sex- and age-specific responserates
(Bongerset al., 1997a).

Measurements

Alcohol consumption was measuredusing the
quantity—frequency—variability method, as de-
scribedby Garretsen(1983). In this method,four
questionsareasked:(1) ‘whichalcoholic drinksdo
you usually drink when you drink?’; (2) ‘how
many daysa monthdo you drink on average?’;(3)
‘if you drink alcohol, how many glassesdo you
drink onaverage?’; (4) ‘haveyoueverdrunksix or
more glasseson 1 dayduring thepast6 months?’.
Based on thesefour measurements,an alcohol-
consumption index is generated,distinguishing the
categoriesof abstainers, light drinkers, moderate
drinkers,and excessive drinkers (Bongers et al.,
1997b). For this study, the group of excessive
drinkerswas further subdivided into threediffer-
ent excessive drinking patternsubgroups:(1) the
‘very excessive drinkers’,drinking on 21 or more
daysa month six or more glassesa day; (2) the
‘irregular excessive drinkers’,drinking on 9 to 20
daysa month six or more glassesa day; (3) the
‘regular excessive drinkers’, drinking on 21 or
more daysa month four or five glassesa day.

The measurement of alcohol-relatedproblems
was basedon the concept introduced by Cahalan
(1976). In this concept,the five problem areasof

psychological dependence,symptomaticdrinking,
social problems,health problems/accidents,and
frequent drunkennessand/or hangovers, are dis-
tinguished. Problems in each problem area are
measured by a variable number of questions.
Based on the number of problems reported,
subjects are categorized as having no, moderate
or severe problems in a problemareascoring0, 1
or 2 points respectively. Subsequently, the scores
in the five separate problemareasaresummed up
and form a problemindex, ranging from 1 to 10.
Having alcohol-related problems is defined by
scoring oneor more pointson the problemindex
(Garretsen,1983; Bongerset al., 1997b).

Problemdrinking wasdefinedasa combination
of alcohol-relatedproblemsanda certain level of
drinking. To be classifiedasa problem drinker, a
person had to score at least one point on the
problem index. To ascertain that theseproblems
arealcohol-related,theperson in question alsohad
to drink excessively,or onceor twice aweekdrink
six or more glasses.

Indicators for SESat the individual level focus
mainly on the field of income, education, and
occupation. Although income, education, and
occupation showstrongmutual correlations,each
of theseindicatorsis partially referring to different
aspects of SES (Liberatos et al., 1988). Income
reflects access to material goods, education
reflects accessto non-material goods,andoccupa-
tion reflects the power and prestige associated
with specific jobs. In generalpopulationsurveys,
measurement of SES by educational level has
advantages above income or occupationallevel.
Thus all respondents have a certain level of
education, whereasnot all respondents (especially
women) have a personal income or occupation.
Furthermore,income as an indicator of SEShas
the practical disadvantage that a relatively large
proportion of the respondents are reserved in
giving informationabouttheir income. Therefore,
in this survey,SESof a respondentis measuredby
the highest educational level. This was classified
into five categories: (1) primary school;(2) lower
vocational or lower general; (3) intermediate
vocational, intermediate or higher general; (4)
higher vocational; (5) university.

Analysis

Prevalence figures for abstinence, excessive
drinking, excessive drinking patterns, alcohol-
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related problems, and problem drinking were
calculatedfor men and womenseparately for all
subpopulations defined by educational level.
Prevalence figures for abstinencewere basedon
the total population; all other prevalenceswere
based on the drinking population. Significance
was testedat the 5% level by the w2 statistic or
Fisher’s exact test, when expected frequencies
were lower than5 in more than20% of the cells.

Logistic regressionwas performedto calculate
odds ratios with 95% confidence intervals for
abstinence,excessivedrinking, excessivedrinking
patterns, alcohol-related problems, and problem

drinking. Educational level was used as an
independent variable, using the highest educa-
tional group as the reference category. In the
analysis of abstinence, excessive drinking and
excessive drinking patterns, age was controlled
for. Controlling for age was done to make a
comparisonof thedrinking behaviour betweenthe
educational classes, which is not influenced by
different age-structures between the different
classes. In theanalysisof alcohol-relatedproblems
and problemdrinking, ageand alcohol consump-
tion werecontrolled for. This wasdone to makea
comparison of alcohol-related problems and

Table1. Numberof respondentsby educationallevel in the total populationandthe drinking population

Populationand
Educationallevela

gender 1 2 3 4 5 Total

Total population
Men 146 549 409 275 267 1646
Women 194 777 451 220 147 1789

Drinking population
Men 107 478 357 254 256 1452
Women 98 576 357 194 140 1365

a1, Primary school; 2, lower vocational/general;3, intermediatevocationaland intermediate/highergeneral;4, higher
vocational;5, university.

Table 2. Prevalenceof abstinence(total population), excessivedrinking, and excessivedrinking patterns(drinking
population)by educationallevel

Drinking
Educationallevela

status 1 2 3 4 5 w2 (d.f.) P n

Abstinence(in total population)
Men 26.0 12.5 12.6 7.6 4.3 46.69(4) 0.00b 1646
Women 48.2 25.8 21.1 11.6 4.8 109.89(4) 0.00b 1789

Excessivedrinking (in drinking population)
Men 24.0 16.7 18.1 14.0 12.6 8.77 (4) 0.07b 1452
Women 4.2 3.8 2.8 3.1 3.0 0.98 (4) 0.91b 1365

Excessivedrinking patterns(in drinking population)
Very excessivedrinking

Men 17.1 6.5 6.3 3.3 2.4 31.84(4) 0.0b 1452
Women 3.1 1.7 0.2 0.5 0.0 10.04(4) 0.04b 1365

Irregularexcessivedrinking
Men 3.6 4.0 5.1 5.9 6.6 3.05 (4) 0.55b 1452
Women 0.0 0.7 1.9 1.3 1.8 4.01 (4) 0.40b 1365

Regularexcessivedrinking
Men 3.5 6.3 6.9 5.1 3.6 4.53 (4) 0.34b 1452
Women 1.2 1.4 1.0 1.3 1.2 0.32 (4) 0.99b 1365

aEducationallevelsareasin Table1.
bToo manycells with expectedfrequency< 5.
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problem drinking between different educational
classes,which is not influencedby differences in
age-structures anddrinking behaviourbetween the
differentclasses. Oddsratiosarepresentedbefore
(crude) and after (controlled) controlling for the
variables mentioned.Analyses were carried out
using the SPSS/PC+ 4.0 program.

RESULTS

Abstinence,excessivedrinking, and drinking
patterns

In Table 1, the number of respondentsin each
educational group is given, for the total and the
drinking populations separately. Percentages and
oddsratios in all other tablesare basedon these
numbersof respondents.

The results in Table 2 show significantly
decreasingprevalencesof abstinence by increas-
ing level of education for both sexes. Notable is
the decreasing gender difference by increasing
educational level. At lower educationallevels, the
percentageabstainersfor womenis abouttwice as
high as for men, whereas, at the highest educa-

tional level, the percentageis almostthe samefor
menandfor women.No significant differencesin
the prevalence of excessive drinking were found
between educational levels for both sexes. For
men, analysis of specific excessive drinking
patterns showed significant differencesin preva-
lence between educational levels in the category
‘very excessive drinking’ only. For women,
similar results were obtained, but it must
be noted that the number of respondents was
small.

Logistic regression,when controlling for age,
led to similar results for bothsexesfor therelation
between educationallevel andabstinence(Tables
3 and 4). With respectto excessive drinking, a
significantly higherprevalenceof excessivedrink-
ing was found in the lowest educationalcategory
for men.Also a significantly higher prevalenceof
‘very excessivedrinkers’ for menwasfoundin the
lowest educationalcategory. For men, ‘irregular
excessive drinking’ and ‘regular excessive drink-
ing’ did not show any differences between
educational groups. For women, no significant
results were obtained for any type of excessive
drinking pattern.

Table 3. Differences in abstinence(total population), excessivedrinking, and excessivedrinking patterns(drinking
population)amongmen by educationallevel: odds ratios before and after controlling for age, with 95% confidence

intervals

Drinking Oddsratios [95% confidenceintervals] for educationallevela

status 1 2 3 4 5

Abstinence(in total population;n� 1646)
Crude 7.81b [3.86—15.83] 3.17b [1.66—6.04] 3.20b [1.65—6.21] 1.84 [0.88—3.86] 1
Controlled 11.82b [5.51—25.36] 3.88b [1.81—8.32] 3.14b [1.61—6.12] 2.03 [0.96—4.28] 1

Excessivedrinking (in drinking population;n� 1452)
Crude 2.20b [1.22—3.96] 1.40b [0.90—2.17] 1.53b [0.97—2.43] 1.13 [0.68—1.89] 1
Controlled 2.34b [1.25—4.40] 1.35b [0.85—2.13] 1.50b [0.95—2.39] 1.11 [0.66—1.86] 1

Excessivedrinking patterns(in drinking population;n� 1452)
Very excessivedrinking

Crude 8.34b [3.21—21.67] 2.82b [1.17—6.80] 2.72b [1.10—6.76] 1.36 [0.47—3.93] 1
Controlled 6.05b [2.22—16.52] 2.05b [0.83—5.03] 2.69b [1.07—6.73] 1.12 [0.39—3.27] 1

Irregularexcessivedrinking
Crude 0.54b [0.17—1.73] 0.59b [0.30—1.17] 0.77b [0.39—1.53] 0.88 [0.43—1.83] 1
Controlled 1.53b [0.43—5.38] 0.96b [0.48—1.95] 0.77b [0.39—1.55] 1.08 [0.52—2.26] 1

Regularexcessivedrinking
Crude 0.98 [0.27—3.48] 1.82b [0.85—3.89] 2.01b [0.92—4.38] 1.46 [0.61—3.49] 1
Controlled 0.75 [0.20—2.78] 1.48b [0.67—3.22] 1.93b [0.88—4.24] 1.31 [0.55—3.20] 1

aEducationallevelsareasin Table1.
bOddsratio significantlydifferent from referencecategory.
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Alcohol-relatedproblemareasand problem
drinking

FromTable5, it is obviousthatcertainalcohol-
related problems are more prevalent in lower
educational categories. For men and women,this
clear trend is found for the alcohol-related
problem area‘psychological dependence’and for
men it is also found for ‘health problems’.
Furthermore, Table 5 shows that ‘drunkenness/
hangover’ is more prevalent for womenin higher
educational categories. Prevalence of problem
drinking is about three to four times higher for
menthanfor women at all educational levels.No
significant differences betweeneducational levels
were found for problem drinking, for either sex
alone.

When controlling for age and drinking beha-
viour, logistic regressionanalysis showedsignifi-
cantly higher prevalence of ‘psychological
dependence’ and ‘social problems’ and a signifi-
cantly lower prevalence for ‘drunkenness/hang-
overs’ for lower and intermediate educational
levels, amongmen(Table6).

In Table 7, results of the logistic regression
analysis for womenare shown. Af ter controlling

for age and drinking behaviour, a clear negative
relation wasfoundbetween SESand‘psychologi-
cal dependence’. Also, ‘symptomatic drinking’
was higher in the lowest educational group. No
significancewasreachedfor the relation between
educational level and problem drinking for men
and women.For women,this is probably due to
the small number of observations.

DISCUSSION

The purposeof this study was to obtain more
insight into the relation between SES, alcohol
consumption, and problem drinking, basedon a
survey amongthe general Rotterdam population.
Before discussing the results of this study,
attention will be paid to the possible effects of
the responserateon the results of this survey.

During the last decades,non-responsein Dutch
national household surveys rose from 28% to
about 50%; in the 1994 Dutch national health
survey, the non-responsewas about 45% (Heer
and Israels, 1992; Frenken, 1994). Besides this
general observed increase in non-response in
surveys, factors like data collection method,
saliency of the research topic, location of the

Table 4. Differences in abstinence(total population), excessivedrinking, and excessivedrinking patterns(drinking
population)amongwomenby educationallevel: oddsratios beforeand after controlling for age,with 95% confidence

intervals

Drinking
Oddsratios [95% confidenceintervals] for educationallevela

status 1 2 3 4 5

Abstinence(in total population;n� 1789)
Crude 18.59b [8.14—42.24] 6.93b [3.18—15.24] 5.33b [1.65—6.21] 2.62b [1.10—6.19] 1
Controlled 22.99b [9.86—53.57] 7.82b [3.56—17.20] 5.82b [2.38—11.70] 2.60b [1.09—6.19] 1

Excessivedrinking (in drinking population;n� 1365)
Crude 1.42b [0.35—5.80] 1.27b [0.44—3.68] 0.92b [0.29—2.94] 1.03b [0.29—3.66] 1
Controlled 1.30b [0.29—5.83] 1.08b [0.35—3.31] 0.92b [0.28—2.96] 1.01b [0.28—3.60] 1

Excessivedrinking patterns(in drinking population;n� 1365)
Very excessivedrinking

Crude — — — — —
Controlled — — — — —

Irregularexcessivedrinking
Crude — 0.38b [0.08—1.92] 1.04b [0.24—4.56] 0.73b [0.12—4.29] 1
Controlled — 0.33b [0.06—1.86] 0.96b [0.21—4.28] 0.71b [0.12—4.23] 1

Regularexcessivedrinking
Crude 1.00b [0.09—11.50] 1.16b [0.22—6.08] 0.81b [0.13—5.07] 1.06b [0.15—7.47] 1
Controlled 0.88 [0.47—1.64] 0.98b [0.17—5.65] 0.82b [0.13—5.25] 1.04b [0.15—7.35] 1

aEducationallevelsareasin Table1.
bOddsratio significantlydifferent from referencecategory.
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study, and nature of the organization performing
the study play a role in the size of the non-
response(Molenaar, 1991; Dillman et al., 1993;
Hox and de Leeuw, 1994). So, considering the
data collection method(in the majority of cases
postal questionnaires), the low saliency of the
researchtopic (risky lifestyles)andthe locationof
the study (a highly urbanized city), the response
rate of 44.2% in this study is in agreementwith
response rates in other survey research in The
Netherlands.

As mentioned in the methodology section,
responsewas shown to be selective towardssex
and age. To correct for this, analyses were
performedusing a dataset weighted by sex- and
age-specific response rates (Bongers et al.,
1997a). Due to the type of analysis, the results
presented are not influenced by a response
selective towards SES. However, it is important
to know if the response is selective towards
alcohol consumption and problem drinking and
whether this selection is the samefor all socio-
economic groups.Follow-up studies among non-
respondentsof earlier Dutch alcohol surveysdid

not indicate that non-respondents generally drink
more, or that alcohol abuse is more common
among them (Garretsen,1983; Lemmens et al.,
1988). However, little is known about possible
selectivenesstowardsdrinking behaviouror prob-
lem drinking in differentsocioeconomicgroups.A
follow-up study amonga sample of non-respon-
dents in our study (n� 131) revealed that about
34%of thenon-respondents(n� 44) couldnot be
reached(addresses unknown, moved, chronically
ill, dead)and66% (n� 87) refusedto co-operate
with the survey.About 50% of the grouprefusers
consisted of ‘total refusers’, who refused co-
operation with any survey. Despite the small
number of participants andthe low willingnessof
the group to co-operate with this follow-up study,
results indicatethatnon-responseis unlikely to be
selective towards SES, alcohol consumption or
problemdrinking (JansenandHak, 1996).

From this study, it can be concluded that
abstinence is significantly related to SES: pre-
valenceof abstinence is lower in higher educa-
tional groups, for both sexes. Theseresults are
consistent with findings in the literature

Table 5. Prevalenceof alcohol-relatedproblemsand problem drinking in the different problem areas(in the drinking
population)by educationallevel

Educationallevela

Problems 1 2 3 4 5 w2 (d.f.) P n

Alcohol-relatedproblemareas
Psychologicaldependence

Men 21.0 20.4 17.3 13.3 10.2 15.25(4) 0.00b 1452
Women 20.5 14.7 12.0 13.8 4.3 14.35(4) 0.01b 1365

Symptomaticdrinking
Men 17.8 16.6 16.9 16.0 16.2 0.21 (4) 0.99b 1452
Women 7.5 3.8 5.0 7.7 4.7 5.65 (4) 0.23b 1365

Socialproblems
Men 12.2 11.2 12.1 10.5 6.3 6.07 (4) 0.19b 1452
Women 1.7 2.6 1.3 3.6 2.0 3.27 (4) 0.501b 1365

Healthproblems
Men 13.7 8.9 5.2 3.2 3.6 21.50(4) 0.00b 1452
Women 0.0 1.5 0.8 1.3 0.6 2.33 (4) 0.68b 1365

Drunkenness/hangovers
Men 13.1 12.3 13.3 16.2 19.7 8.43 (4) 0.08b 1452
Women 1.0 2.2 4.0 5.7 8.3 16.61(4) 0.00b 1365

Problemdrinking
Men 20.9 19.3 16.5 14.4 17.1 3.77 (4) 0.44b 1452
Women 5.3 2.5 2.9 5.9 5.9 8.13 (4) 0.09b 1365

aEducationallevelsareasin Table1.
bToo manycells with expectedfrequency< 5.
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(Romelsjö, 1989; Knupfer, 1989; Knibbe and
Swinkels, 1992; Bennett et al., 1996; Marmot,
1997). Furthermore, genderdifferences in absti-
nencedecreasewith increasingeducationallevel.
A possible explanation for this might be that
alcohol drinking by women is more widely
accepted in higher socioeconomic groups. As the
participationof womenin theworkforceincreases,
workplaceinfluencemay also be a factor.

Becauseof the higherprevalenceof drinkers at
higher educational levels, a higher prevalenceof
excessive drinking might also be expected. How-
ever, results indicate a significant increase in
excessivedrinking in thelowesteducational group
for men. Sub-division into different excessive
drinking patternsleadsto evenmore pronounced
significantly higher odds ratios for the ‘very
excessive drinkers’ specifically. No significant
differences between educational groups were
found for the ‘irregular’ and ‘regular’ excessive
drinkers.Theseresults indicatethatonly the ‘very
excessive’ drinking pattern, which, in the long
term, is the most health-threatening (e.g. leading
to hepatitis, cirrhosis or Korsakoff’s psychosis)

seemsto berelatedto educational level. The other
excessivedrinking patterns,which aremorelikely
to be associated with problems, such as drink-
driving, social problems, financial problems or
problems with police/justice, were not related to
educational level. Studies by Cummins et al.
(1981), Knupfer (1989), Tejera et al. (1991),
Hulshof et al. (1991), Knibbe and Swinkels
(1992), and Tenconi et al. (1992) are in line
with our findings with regard to men. However, in
theWhitehall II Study(Marmot, 1997),no relation
was found between socioeconomic group and
excessive drinking among men. Furthermore, in
our study, asin thestudy of Tenconiet al. (1992),
no association was found between educational
group and excessive drinking among women.
Results reported by Cummins et al. (1981),
Knupfer (1989), Hulshof et al. (1991), andTejera
et al. (1991) suggest a negative association,
whereasKnibbeandSwinkels (1992)andMarmot
(1997)suggesta positive association. As the cut-
off point for heavy alcohol consumption might
have been different for the several studies
mentionedabove,this could haveled to different

Table 6. Differencesin problemdrinking and alcohol-relatedproblemsin the different problemareas(in the drinking
population)amongmenby educationallevel: oddsratiosbeforeandaftercontrolling for ageanddrinking behaviourwith

95% confidenceintervals

Oddsratios [95% confidenceintervals] for educationallevela

Problems 1 2 3 4 5

Alcohol-relatedproblemareas(in drinking population;n� 1452)
Psychologicaldependents

Crude 2.33b [1.19—4.56] 2.25b [1.41—3.60] 1.84b [1.12—3.01] 1.35b [0.78—2.34] 1
Controlled 1.91b [0.87—4.22] 1.76b [1.03—3.00] 1.75b [1.02—3.00] 1.42b [0.78—2.60] 1

Symptomaticdrinking
Crude 1.12b [0.59—2.11] 1.03b [0.68—1.56] 1.05b [0.68—1.63] 0.99b [0.61—1.58] 1
Controlled 0.91b [0.39—2.14] 0.86b [0.51—1.45] 0.95b [0.56—1.59] 1.05b [0.60—1.84] 1

Socialproblems
Crude 2.07b [0.87—4.88] 1.88b [1.04—3.40] 2.05b [1.12—3.75] 1.74b [0.90—3.33] 1
Controlled 2.93b [0.91—9.44] 2.42b [1.15—5.06] 3.03b [1.47—6.25] 3.21b [1.48—6.95] 1

Healthproblems
Crude 4.25b [1.74—10.38] 2.61b [1.25—5.46] 1.48b [0.66—3.34] 0.90b [0.34—2.35] 1
Controlled 2.76b [0.89—8.55] 2.00b [0.85—4.72] 1.30b [0.52—3.25] 1.00b [0.35—2.85] 1

Drunkenness/hangovers
Crude 0.62b [0.33—1.18] 0.57b [0.38—0.87] 0.62b [0.40—0.96] 0.79b [0.50—1.24] 1
Controlled 1.14b [0.43—3.04] 0.54b [0.30—0.97] 0.55b [0.31—0.99] 0.91b [0.50—1.68] 1

Problemdrinking (in drinking population)
Crude 1.28b [0.74—2.31] 1.16b [0.78—1.73] 0.96b [0.62—1.48] 0.82b [0.51—1.32] 1
Controlled 1.54b [0.41—5.71] 1.16b [0.53—2.57] 1.01b [0.44—2.30] 0.82b [0.34—2.00] 1

aEducationallevelsareasin Table1.
bOddsratio significantlydifferent from referencecategory.
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results. As our studyrevealedthatonly among the
‘very excessive drinkers’ was a negative associa-
tion with educational status found, this could
contribute to the explanation of inconsistent
results in earlier research. For women, no
significant differences in excessive drinking
between educational levels were found. This
might be due to small numbers of excessive
drinkers among women, leading to very wide
confidenceintervals in logistic regression analy-
sis. To overcome this problem, special surveys
among women or including more women in
general populationsurveys, may be necessary.

For bothsexes, ‘psychological dependence’has
proved to be moreprevalent in lower educational
groups. For men, ‘alcohol-related health prob-
lems’ were more prevalent in lower educational
groups, and,for women,‘drunkenness/hangovers’
wasmoreprevalent in higher educational groups.
Whencontrolling for ageanddrinking behaviour,
‘psychological dependence’ appearsto be nega-
tively associated with educational level. For
women, this relation is more pronounced than
for men. Furthermore, ‘social problems’ were

significantly negatively associatedwith educa-
tional level amongmen, but not among women.
The lack of significance in the logistic regression
analysis among women might be dueto the small
numbers. It must be kept in mind that theseself-
reported problems may have different meanings
for different educational groups.It might be that
individuals who live in a more abstinent sub-
culture are more likely to experience their own
drinking as a problem than individuals in a less
abstinent subculture, even at equal levels of
alcohol consumption. Furthermore, the relation
between ‘social problems’ and educational level
among men might be that coping behaviour is
different in the different educational groups.

Although ‘very excessive drinking’ is more
prevalent among men in the lowest educational
group,no higher prevalenceof ‘health problems’
wasfound.This is possibly becausethe questions
on alcohol-relatedhealthproblemsdid not focus
on long-term healthproblemswhich arerelated to
very excessive drinking patterns,such as liver
cirrhosis, Korsakoff’s syndrome or hepatitis.
Problem drinking in general seemsunrelated to

Table 7. Differencesin problemdrinking and alcohol-relatedproblemsin the different problemareas(in the drinking
population)amongwomenby educationallevel: oddsratiosbeforeandafter controlling for ageanddrinking behaviour

with 95% confidenceintervals

Oddsratios [95% confidenceintervals] for educationallevela

Problems 1 2 3 4 5

Alcohol-relatedproblemareas(in drinking population;n� 1365)
Psychologicaldependents

Crude 5.68b [2.07—15.54] 3.80b [1.62—8.94] 2.99b [1.24—7.22] 3.53b [1.41—8.83] 1
Controlled 8.06b [2.57—25.26] 5.34b [2.15—13.27] 3.64b [1.47—9.02] 3.66b [1.43—9.37] 1

Symptomaticdrinking
Crude 1.63b [0.52—5.08] 0.80b [0.33—1.95] 1.07b [0.43—2.66] 1.69b [0.70—4.06] 1
Controlled 5.28b [1.11—25.02] 1.59b [0.50—5.06] 2.06b [0.69—6.14] 2.59b [0.86—7.79] 1

Socialproblems
Crude 0.887b [0.09—8.59] 1.33b [0.35—5.07] 0.65b [0.14—3.04] 1.86b [0.44—7.81] 1
Controlled 1.65b [0.12—22.32] 1.76b [0.36—8.53] 0.67b [0.13—3.55] 2.14b [0.45—10.09] 1

Healthproblems
Crude — 2.48b [0.26—24.04] 1.31b [0.11—15.44] 2.28b [0.34—2.35] 1
Controlled — 1.24b [0.09—16.78] 0.75b [0.05—11.52] 1.87b [0.14—24.72] 1

Drunkenness/hangovers
Crude 0.11b [0.01—0.93] 0.25b [0.11—0.56] 0.46b [0.21—1.03] 0.66b [0.28—1.56] 1
Controlled — 0.62b [0.18—2.17] 0.61b [0.21—1.80] 0.71b [0.23—2.18] 1

Problemdrinking (in drinking population)
Crude 0.89b [0.28—2.81] 0.40b [0.17—0.98] 0.48b [0.19—1.23] 0.99b [0.39—2.50] 1
Controlled — 0.70b [0.03—17.13] 0.70b [0.04—13.69] 1.90b [0.10—37.53] 1

aEducationallevelsareasin Table1.
bOddsratio significantlydifferent from referencecategory.
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educational level, when correctedfor differences
in drinking behaviour, for both sexes.For men,
this is in line with resultsbasedon the CAGE, as
reportedby Marmot (1997); for women,however,
possibly due to the small numbers, therewas no
agreement with the results reported by Marmot
(1997).

Overall, it canbe concludedthat,with regard to
drinking behaviour, differences exist between
educational groups with respect to abstinence,
but only a limited difference is found between
educational groups with respect to excessive
drinking. Furthermore, there is evidence for
differencesin alcohol-related problems relatedto
educational level. At equal levels of alcohol
consumption, higher prevalences of alcohol-
related problems are found in lower educational
groupsin both sexes.
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