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Abstract
Introduction. To explore whether Skog’s theory of collectivity of drinking cultures is valid across groups with different socio-
economic position (SEP). Methods. Individual-level information on alcohol consumption and SEP for the years 2004–2014
were retrieved from the Monitoring Project; a nationally representative monthly alcohol use survey. The analytical sample con-
sisted of 162 369 respondents aged 25–79 years. SEP was measured by education level. Alcohol use was measured by yearly
volume of consumption and frequency of heavy episodic drinking (HED). Respondents were divided into six SEP-groups
based on their education level and sex. Mean yearly volume consumption and prevalence of monthly HED was calculated for
each group and graphically plotted against the overall mean volume of consumption. Results. The yearly changes in overall
mean consumption during the study period reflected a collective shift in drinking across groups with basic, intermediate and
high education. There were also indications that changes in overall mean consumption reflected collective shifts in the preva-
lence of HED across the SEP-groups. Moreover, while the magnitude of the associations for both average volume and HED
differed somewhat in strength across the SEP-groups, they were clearly in the same, positive, direction. Discussion and
Conclusions. Our findings add support for including a socioeconomic dimension to Skog’s theory of collectivity of drinking
cultures. Future studies should replicate our analyses on cases and periods with more tangible changes in the price and avail-
ability of alcohol. [Landberg J, Trolldal B, Norström T. Is the theory of collectivity of drinking cultures valid across
educational groups? Drug Alcohol Rev 2020]

Key words: average volume of alcohol consumption, heavy episodic drinking, socioeconomic position, collectivity,
Sweden.

Introduction

A large body of research has documented a positive
association between total alcohol consumption and
related harm at the population level [1]. This observa-
tion forms a cornerstone of alcohol epidemiology, and
acts as the main motivation for general population
approaches that aim to prevent alcohol-related harm
by reducing the total consumption [2–5]. Such
approaches mainly involve policy measures targeting
the price and availability of alcohol [6].

The key theory for understanding the mechanism
underlying the population-level association between
alcohol and harm is provided by Skog’s theory of the
collectivity of drinking cultures and focuses on how
alcohol consumption tends to shift within populations

[7]. According to Skog, individual drinking behaviour
is heavily affected by mechanisms of social interac-
tion, both through direct personal interaction and in
the form of more indirect social control. This social
process aggregates up to a complex pattern of inter-
dependencies between individual members of a
group, or even an entire society, so that it displays a
strong collectivity in its drinking behaviour. More
specifically, Skog predicts that changes in overall
mean consumption tend to occur as collective shifts
across drinkers at all levels of the consumption distri-
bution, including heavy drinkers [8]. As a result,
changes in overall mean alcohol consumption tend to
be positively associated with changes in alcohol-
related harm, and for this reason, alcohol policy mea-
sures that reduce mean alcohol consumption will also
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tend to lower the prevalence of alcohol-related
harm [3].
Skog’s own empirical research was based on survey-

derived consumption data from cross-sectional sam-
ples of different populations, and did not actually
assess temporal changes within populations. However,
the theory has more recently been tested on temporal
data within countries, and received strong empirical
support for adult populations [7,9] as well as for
youth [10–12].
Still, few studies have tested if changes in mean con-

sumption tend to occur as collective shifts also across
subgroups of the population, for instance, across dif-
ferent socioeconomic strata—which is the focus of the
present study. This question is highly relevant from a
policy perspective, considering the increasing evidence
of an alcohol harm paradox, that is, the observation
that groups with low socioeconomic position (SEP)
experience a disproportionally large share of alcohol-
related harm, although they tend to drink less, or at
least not more, than other social strata [13–16]. More-
over, a recent study applying auto-regressive integrated
moving average time series modelling to Swedish data
for the period 1990–2017, found that a 1 L increase in
per capita consumption was associated with a larger
increase in the number of alcohol-related deaths
among low than among highly educated groups [17].
A possible explanation of this finding is that there has
been a differential development in SEP-specific alcohol
consumption trajectories, with increases in per capita
consumption disproportionally allocated to low SEP-
groups, which would imply an exception from the pat-
tern of collectivity.
According to Skog [18], exceptions from the pattern

of collectivity are plausible under some circumstances.
First, the network effect underlying the synchronisa-
tion of drinking may be constrained by social and cul-
tural boundaries between population subgroups,
resulting in more or less diverging drinking trajectories
across social strata. Second, Skog noted that consump-
tion is influenced by numerous structural factors, for
example, real income and alcohol prices/taxation, and
that changes in these factors may have a differential
impact on the alcohol consumption across SEP-
groups. In line with this, some studies have found
diverging trajectories of consumption and/or related
harm across SEP-groups following changes in the eco-
nomic availability of alcohol [19–22]. One such case is
Finland, where a 33% reduction of alcohol excise taxes
in 2004 resulted in increased alcohol-related mortality
mainly among less privileged groups (unemployed and
early-age pensioners) [19]. However, other findings
are more inconclusive. For instance, one study tested
the hypothesis that the increased affordability of alco-
hol in Sweden that followed from the EU membership

in 1995 would be associated with an increase in SEP-
differences in alcohol-related mortality [23]. Findings
suggested that this was the case for women but not for
men. Furthermore, a more recent and systematic study
from Germany [24] explored possible explanations for
diverging trends in alcohol consumption and related
harm by testing for polarisation in drinking within and
across SEP-groups. Although the rate of change
tended to be larger among higher consumption levels,
all SEP-groups showed a general decrease in consump-
tion during the study period. Still, to our knowledge,
no study has applied Skog’s analytical approach to
directly test whether changes in mean consumption
tend to reflect collective shifts also across SEP-groups.
Against this background, the present study aims to

perform a more comprehensive test of whether Skog’s
notion of collectivity of drinking is also valid across
SEP-groups. To this aim, we will apply Skog’s analyti-
cal approach on data from a unique, annually repeated
national Swedish cross-sectional alcohol use survey,
and assess whether yearly changes in the mean con-
sumption of alcohol between 2004 and 2014 have
occurred as collective shifts across educational groups.
Moreover, because SEP-differences in heavy episodic
drinking (HED) tend to account for a larger propor-
tion of the social gradient in alcohol-related mortality
and morbidity than does the average volume of con-
sumption [25], we also test whether changes in per
capita consumption are echoed in collective shifts in
the prevalence of HED across educational groups.
It should be noted that Skog’s theory makes predic-

tions about marginal distributions, not about
individual-level changes in drinking. Thus, the finding
that an increase in total consumption by, say 10%,
reflects an increase by about 10% in all consumption
groups, from light to heavy drinkers, does not imply
that every individual drinker has increased his/her
drinking by 10%. Some may have increased more,
some less (or even decreased) [see Ref. 18]. The
degree of divergency in the pattern underlying these
collective movements is of interest in itself, but it is
not the issue that our study addresses. Our methodo-
logical approach is thus the same as that which has
been applied in other tests of Skog’s theory of collec-
tivity [7,10]. The novelty of our study is that we test
whether the theory of collectivity is valid not only
across consumption groups (light to heavy drinkers),
but also across SEP-groups.

Methods

Individual-level data on alcohol consumption and SEP
were retrieved from a database collected within the
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Monitoring Project; an ongoing monthly telephone
survey including questions about self-reported drinking
habits and purchases of unrecorded alcohol
(e.g. travellers’ imports and smuggling). A nationally
representative sample of the general Swedish population
aged 16–80 years is randomly drawn on a monthly
basis. Interviews are then conducted until 1500 respon-
dents have been interviewed each month, resulting in a
repeated cross-sectional sample of approximately
18 000 respondents per year. Respondents who appear
more than once in the sample during a year (which
occurs 2–4 times per year) are excluded. The monthly
non-response rate ranges between 40% and 60%, and
has tended to increase over time [26]. The analytical
sample for the present study included the years
2004–2014 and respondents aged 25–79 years, who
provided complete information on education and alco-
hol use, amounting to 162 369 individuals.

Ethical considerations

The study was approved by the regional ethics com-
mittee in Stockholm (Dnr 2018/2018–2031/5).

Measures

Socioeconomic position. We used self-reported educa-
tion as indicator of SEP. Education, together with
occupation and income, is one of the main dimensions
for classifying SEP in epidemiological studies. Educa-
tion has the advantage of being more stable within
individuals over time, and is less likely to be affected
by reversed causation than are occupation and income,
that is, that a person’s occupation and/or income may
be negatively affected by his/her misuse of alcohol.
The education measure was categorised into three
groups: (i) basic education (9 years or less);
(ii) intermediate education (upper secondary school
education, 10–12 years); and (iii) high education (col-
lege or university education, 13+ years).

Average volume of alcohol consumption. This was mea-
sured by a beverage-specific quantity and frequency
scale. This scale combines questions on how often
spirits, wine, beer and cider have been consumed during
the past 30 days, with the typical amount consumed per
occasion. The frequency questions were the same for all
beverage types: ‘How often have you consumed spirits/
wine/beer during the past 30 days?’. The response alter-
natives were ‘never’, ‘about once’, ‘about 2–3 times’,
‘4–5 times a week’ and ‘more or less every day’. The
response alternatives for the quantity questions were

specific to each beverage and customised to correspond
to the standard containers in which each beverage is
sold. The answers were then summarised into a measure
of overall drinking during the past 30 days, and
converted into yearly volume of consumption in litres of
100% alcohol. HED was measured by a question on
how often the respondent, on one occasion, had con-
sumed alcohol equivalent to at least a whole bottle of
wine, four cans (50 cl) of strong beer (5.5% alcohol by
volume), six cans of medium-strength beer (3.5% alco-
hol by volume) or 25 cl spirits. The responses were
coded into a dichotomous variable taking the value 1 for
those reporting HED once a month or more often, and
0 otherwise.

Statistical analysis

The respondents were stratified into six groups (for con-
venience, they are hereafter denoted as SEP-groups),
based on their educational level and sex (that is, men
with basic education, men with intermediate education,
men with high education, women with basic education,
women with intermediate education and women with
high education). The six SEP-groups differ from each
other with respect to age; for instance, men with basic
education are on average 11 years older than men with
high education. As age is related to drinking, these age
differences need to be adjusted for. In order to account
for possible confounding by age, we first estimated a
regression model with alcohol consumption as outcome,
and age and SEP (categorical variable) as input. Next,
we used the post-estimation procedure Margins in Stata
v.15 to obtain the age-adjusted mean consumption in
each SEP-group. The same procedure was applied to
obtain the age-adjusted prevalence of monthly HED
[see 27 for a description of the Margins command].
In our assessment of the collectivity of drinking

hypothesis, we first depicted the consumption trajecto-
ries for each SEP-group. Next, we followed the proce-
dure applied by Skog, that is, for each year the
consumption of each SEP-group was logged and plot-
ted against the overall mean logged consumption the
corresponding year [8]. However, where Skog plotted
the logged mean consumption for different consump-
tion quintiles, we instead plotted: (i) the logged mean
consumption; and (ii) prevalence of HED for each of
the SEP-groups. Lastly, we used linear regression
(ordinary least-squares regression) to estimate the fol-
lowing model separately for each of the six SEP-
groups:

LnCit = ai + ei*LnCt
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where Cit is the age-adjusted mean consumption in
SEP-group i at year t, and Ct is the overall mean con-
sumption at year t. The parameter of interest is ei, that
is, the elasticity that expresses the percentage change
in mean consumption in SEP-group i, given a 1%
change in the overall mean consumption. The collec-
tivity of drinking hypothesis predicts that the elasticity
is positive for each SEP-group.

Results

Tables 1 and 2 provide descriptive information on the
number of individuals and group proportions for each

of the SEP-groups. During the study period, the distri-
bution of the population across the educational groups
changed. For both sexes, high education has become
more common, whereas the group with basic educa-
tion, which was already the smallest in 2004, shrank
further from approximately 20% to 12%.

Education-specific trends in mean alcohol consumption

Tables 1 and 2 reveal a marked positive gradient across
the SEP-groups in mean yearly volume of consumption.
That is, for both sexes, the high-educated group drinks
more than those with intermediate education, while the

Table 1. Descriptive information on the number of individuals, group proportions, age-adjusted mean yearly volume of consumption and
prevalence of monthly heavy episodic drinking for groups with basic, intermediate and high education: Men, aged 25–79 years

Education Basic Intermediate High Total

Year n %
Mean
volume

%
HED n %

Mean
volume

%
HED n %

Mean
volume

%
HED n

2004 1428 19.1 5.66 48.1 3533 47.4 6.24 47.5 2467 33.1 6.88 44.4 7460
2005 1431 19.2 5.26 45.2 3429 46.1 5.93 46.9 2563 34.4 6.62 43.4 7446
2006 1475 19.8 5.47 44.4 3446 46.3 6.14 47.1 2494 33.5 6.80 42.9 7441
2007 1276 17.3 5.22 45.9 3444 46.6 5.93 46.4 2638 35.7 6.32 41.2 7386
2008 1244 16.9 5.34 43.4 3443 46.8 6.33 43.4 2642 35.9 6.67 38.0 7351
2009 1204 16.3 4.79 40.8 3398 45.9 5.95 41.4 2780 37.6 6.32 37.1 7401
2010 1123 15.3 4.63 42.2 3448 46.9 5.41 41.8 2767 37.7 5.93 38.2 7349
2011 1127 15.2 4.56 40.9 3315 44.8 5.30 42.0 2940 39.7 5.81 35.5 7400
2012 1037 14.1 4.91 47.9 3317 45.1 5.74 45.6 2969 40.4 6.28 38.1 7349
2013 1051 14.1 4.65 42.1 3384 45.3 5.75 43.1 2997 40.1 6.17 37.7 7468
2014 903 13.5 4.01 41.1 3032 45.5 4.90 41.6 2669 40.0 5.15 34.6 6670

HED, heavy episodic drinking.

Table 2. Descriptive information on the number of individuals, group proportions, age-adjusted mean yearly volume of consumption and
prevalence of monthly heavy episodic drinking for groups with basic, intermediate and high education: Women, aged 25–79 years

Education Basic Intermediate High Total

Year n %
Mean
volume

%
HED n %

Mean
volume

%
HED n %

Mean
volume

%
HED n

2004 1529 20.0 1.92 22.4 3219 42.1 2.49 21.8 2859 37.4 3.31 18.6 7644
2005 1551 20.1 1.88 20.6 3179 41.2 2.55 21.9 2939 38.1 3.24 19.4 7710
2006 1521 19.9 1.99 21.2 3007 39.4 2.66 23.1 3075 40.3 3.32 20.1 7625
2007 1363 17.8 1.90 19.6 3029 39.6 2.61 19.9 3229 42.2 3.00 16.6 7654
2008 1295 17.0 1.82 19.6 3016 39.6 2.80 19.6 3270 42.9 3.15 16.2 7618
2009 1193 15.9 1.66 19.4 2955 39.5 2.82 19.8 3308 44.2 3.19 17.0 7489
2010 1178 15.8 1.68 20.1 2920 39.1 2.47 19.9 3351 44.8 2.98 17.5 7477
2011 1041 13.8 1.66 19.3 2831 37.6 2.40 20.1 3629 48.2 2.90 15.9 7535
2012 943 12.8 1.61 22.2 2715 36.9 2.44 20.6 3674 49.9 2.98 15.8 7361
2013 958 12.6 1.42 20.5 2656 35.1 2.51 21.5 3921 51.8 2.93 16.1 7576
2014 767 11.4 1.55 18.6 2342 34.9 2.44 18.9 3543 52.7 2.69 14.6 6719

HED, heavy episodic drinking.
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lowest consumption is recorded for those with basic
education. The mean ratio between the consumption in
the group with high and the group with basic education
is 1.4 for men and 1.8 for women.

The time trends in the mean yearly volume of
consumption are presented in Figure 1. As can be
seen, there has been a gradual, continuous decline
in the overall mean consumption, from 4.5 L in
2004 to 3.7 L in 2014; that is, a decrease by 18%
(or 0.8 L). The decrease in consumption is reflected
in all SEP-groups, although to a varying degree.
The largest decreases, ranging between approxi-
mately 1.3 and 1.7 L (22 and 29%), are found for
the three male educational groups. The decline in

consumption has been somewhat smaller among
women, with the largest decrease (0.6 L, or 19%)
among women with high educational level, and the
lowest (0.1 L, or 2%) among women with interme-
diate educational level.
The prevalence of HED shows a reversed, negative,

gradient across the SEP-groups, for both sexes
(Tables 1 and 2), with the lowest prevalence found for
the highly educated groups and the highest prevalence
among the groups with intermediate and basic educa-
tion. Similar to the trends in mean volume of consump-
tion, the trends in prevalence of HED show a gradual
decline across all SEP-groups (Figure 2), with decreases
ranging between 3 percentage points, (among women

Figure 1. Trends in age-adjusted yearly mean alcohol consumption (in litres of 100% alcohol) for the total population and by socioeconomic
position groups, aged 25–79 years, 2004–2014.

Figure 2. Trends in age-adjusted prevalence of monthly heavy episodic drinking by socioeconomic position groups aged 25–79 years,
2004–2014.
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with intermediate educational level) and 10 percentage
points (among men with high educational level).

Tests of collectivity of drinking

Figure 3 plots the logged yearly mean volume of con-
sumption for each SEP-group against the logged over-
all mean consumption for the corresponding year. As
can be seen, the figure reveals a pattern of positive
relationships that accords well with the synchronisation
in drinking predicted from the collectivity hypothesis.
This result is further strengthened by the estimates

from the ordinary least-squares regressions (Table 3),
which reveal that the associations are significant for all
groups, except for women with intermediate education
(P = 0.081). Moreover, the magnitude of the associa-
tion varies across the groups, and is strongest among
the group with basic education for both sexes. The
estimates imply that a 1% increase in overall mean
consumption is associated with an approximately
0.6–1% increase in mean consumption among the
three educational groups for men and a 0.64–1.4%
increase among women.
Similar to our main analyses, increasing overall con-

sumption is associated with a positive and collective
displacement also in the prevalence of HED across all

Figure 3. Age-adjusted mean (logged) volume of alcohol consumption in six socioeconomic position groups aged 25–79 years (y-axis), plotted
against the overall (logged) mean alcohol consumption (x-axis). Based on annual data 2004–2014.

Table 3. Ordinary least-squares regression models of the association (expressed as elasticity) between overall mean consumption
(input variable) and mean consumption/prevalence of monthly heavy episodic drinking (outcome variables) in each of the SEP-groups:

Women and men aged 25–79 years

SEP-group

Mean volume Prevalence HED

B SE P B SE P

Men basic 0.97 0.25 0.004 0.23 0.12 0.090
Men intermediate 0.64 0.20 0.010 0.25 0.10 0.038
Men high 0.67 0.02 0.006 0.37 0.12 0.014
Women basic 1.40 0.40 0.007 0.11 0.05 0.084
Women intermediate 0.47 0.24 0.081 0.12 0.06 0.062
Women high 0.64 0.17 0.005 0.18 0.07 0.027

HED, heavy episodic drinking; SEP, socioeconomic position.
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SEP-groups (Figure 4). However, Table 3 reveals a
reversed pattern in the magnitude of the associations
for both sexes, with the highest estimates found for the
highly educated groups, whereas the estimates for the
groups with basic education are somewhat lower, and
only marginally significant (P-value for men = 0.090
and for women 0.084).

Discussion

This is the first study that applies Skog’s approach to
test whether changes in overall mean alcohol con-
sumption tend to reflect collective shifts in drinking
across different socioeconomic strata. Our findings
suggest that Skog’s notion of collectivity of drinking
indeed is applicable across SEP-groups. That is, dur-
ing the period 2004 to 2014, yearly changes in overall
mean consumption in Sweden are echoed in collective
shifts in drinking across groups with basic, intermedi-
ate and high educational level. There were also indica-
tions that changes in overall mean consumption
reflected collective shifts in the prevalence of HED
across educational groups, although some groups did
not quite conform to the expected pattern (men and
women with basic education, and women with inter-
mediate education). Moreover, while the magnitude of
the associations for both average volume and HED dif-
fered somewhat in strength across the educational
groups, they were clearly in the same, positive, direc-
tion. Our findings thus correspond to the notion of

soft, rather than hard collectivity, as discussed by
Holmes et al. [28].
The observed collective changes in drinking indicate

that factors influencing consumption during the study
period have had a similar effect across educational
groups. According to Skog’s theory, this could reflect
an absence of strong social and cultural boundaries
between educational groups in relation to drinking
behaviour. However, while the study period saw gradu-
ally increased affordability of alcohol in Sweden
[29,30], no substantial alcohol policy initiative focus-
ing on price and availability was undertaken. To fur-
ther our understanding of under what circumstances
the notion of collectivity of drinking applies across
SEP-groups, future studies should replicate our ana-
lyses on cases and study periods with more tangible
changes in alcohol policy.
Moreover, our results do not support the hypothesis

that the differential association between per capita con-
sumption and alcohol-related mortality across educa-
tional groups in Sweden, as reported in a recent study
[17], may be explained by differences in consumption
trajectories. Rather, our findings of a collectivity in
drinking across educational groups suggest an explana-
tion where a mechanism assumed to underlie the alco-
hol harm paradox—differential vulnerability—aggregate
up to the population level. Recent studies have found
that the alcohol harm paradox can largely be attributed
to a differential vulnerability to the harmful effects of
alcohol, so the same levels and patterns of drinking are
associated with a higher risk of alcohol-related harm in
lower, compared to higher SEP-groups [31–33]. When
such differential vulnerability exists, changes in

Figure 4. Age-adjusted prevalence of monthly heavy episodic drinking in six socioeconomic position groups aged 25–79 years (y-axis),
plotted against the logged overall mean consumption (x-axis). Based on annual data 2004–2014.
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exposure that occur collectively, as found in the present
study, will have a larger impact on the harm rates in
more vulnerable groups, which in our case tend to be
the more disadvantaged parts of the population [34].
Moreover, a recent systematic review concluded that up
to 30% of the social gradient in alcohol-related morbid-
ity and mortality may be explained by a differential
exposure to hazardous patterns of drinking across SEP-
groups [25]. In line with this, our finding of a negative
social gradient in prevalence of monthly HED suggests
that the differential effect of per capita consumption on
alcohol-related mortality, may in part be attributed to a
higher prevalence of hazardous drinking patterns in low
SEP-groups.
Taken together, the results presented in this study

and in Norström and Landberg [17] add a socioeco-
nomic dimension to the evidence of a population-level
association between alcohol and related harm. That is,
changes in per capita consumption tend to reflect col-
lective shifts in drinking across SEP-groups, which,
together with differential vulnerability, may contribute
to a social gradient in the association between per-capita
consumption and rates of alcohol-related harm. These
findings have important policy implications; given that
changes in per capita alcohol consumption tend to have
a larger impact on related harm among the more disad-
vantaged part of the population, policy measures that
effectively regulate the total consumption of alcohol
across different SEP-groups will not only have the
potential of decreasing rates of alcohol-related harm,
but may also reduce the social gradient of this outcome.

Strengths and limitations

Our analyses are based on a large nationally representa-
tive sample that has been collected monthly, using the
same survey methodology, over a long period of time.
This has provided us with a unique opportunity to ana-
lyse trends in drinking across SEP-groups, minimising
the risk that the results are artefacts of methodological
changes. Moreover, as the recall period for the applied
quantity and frequency scale only is 30 days, distorting
memory effects are assumed to be smaller in our study
than in studies using longer recall periods, for example,
12 months [35]. Still, some limitations of the study
should be noted. The increasing non-response rates
may have affected the inclusion of heavy drinkers, which
would lead to an overestimation of the temporal
decrease in consumption. However, the coverage rate of
the self-reported volume of consumption, when com-
pared to the estimated per capita alcohol consumption,
has remained stable, at approximately 45% of the esti-
mated per capita consumption [36], suggesting that this

is not a significant problem in the present study. Lastly,
marginalised heavy drinkers, for example, the
institutionalised and the homeless, are probably over-
represented among the non-responders, which limits
the generalisability of our results.

Conclusions

The findings from this study, based on Swedish data
for the period 2004–2014, suggest that changes in
overall consumption are echoed as collective shifts in
drinking across SEP-groups with basic, intermediate
and high educational level. Our findings thus provide
support for including a socioeconomic dimension to
Skog’s theory of collectivity of drinking cultures.
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