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Background: The aim of this study was to assess the patterns of socio-economic inequalities in leisure-time physical
activity (LTPA) in the different member states of the European Union. Methods: Comparable data on subjects aged
16–64 years derived from national health interview surveys from 15 European countries were used for the analysis.
We used log-binominal regression to assess prevalence rate ratios (PRRs). The PRR measured the risk of showing a
low level of LTPA for a given educational level, relative to the highest educational group. Results: Within Europe,
large cross-national differences in the overall prevalence of a low level of LTPA were observed. However, a low
level of LTPA was always more common among those of lower educational attainment. The educational
inequalities in a low level of LTPA were more pronounced in men. For the lowest compared with the highest
educational level, the PRR was 1.53 (95% CI: 1.49–1.57) in males and 1.36 (95% CI: 1.33–1.39) in females. There was
no consistent relationship between the absolute level of prevalence rate, as measured by the rate for the highly
educated, and the magnitude of these inequalities. Conclusions: Throughout Europe, physical activity during
leisure time is less common among the lower educational groups compared with the higher educational
groups. Programs to promote LTPA should consider strategies that target people of lower educational attainment.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

Physical activity has many positive effects on both physical and
mental health.1 Yet, practising physical activity is not equally

distributed among the different socio-economic groups within
society, although evidence for socio-economic inequalities in
physical activity turns out to depend on the type of physical
activity measured.
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An English study, for example, showed that higher educated
people have lower levels of total physical activity. If one focuses
on sports activities alone, the relation shows the opposite: higher
educated people have higher levels of participation in sports.2

It has been acknowledged that measuring sport activities or
leisure-time physical activity (LTPA) in general represents an under-
estimation of total physical activity, especially for those people with
physically demanding jobs.3 Nonetheless, LTPA remains the most
widely studied form of physical activity in health inequality studies.4

In most studies, the prevalence of LTPA is generally positively
linked to socio-economic characteristics. In Scotland, clear differ-
ences were observed in LTPA in relation to education.5 Similarly,
other studies conclude that a high level of education is associated
with a high level of physical activity,6 that both low-education and
low-occupational status were strongly associated with a low level of
LTPA7 and that white-collar employees were more often engaged in
vigorous leisure-time activities than blue-collar workers.8 Other
studies also observed significant differences between high- and
low-educated people.7,9 In the Greek ATTICA study, a positive as-
sociation was observed between LTPA and occupational class, but no
associations were found with education level and annual income.10

In a study aimed to determine the prevalence of LTPA in 15
European countries, it was found that people with primary
education level were more often non-active than those with higher
levels of education, with greater differences among females.11 No
details were presented on the magnitude of these inequalities
within individual European countries. Nonetheless, such cross-
national differences may be of great interest because there might
be large variations between European countries in the magnitude
of inequalities, similar to the inequalities in overweight,12 diet13 and
smoking.14 Identifying and understanding cross-national variations
may be important to understand the macro-level determinants of
physical activity.15

The aim of this study, which was done in the framework of the
Eurothine project,16 was to study the patterns of socio-economic
inequalities in LTPA in different member states of the European
Union. Because previous studies reveal that females, especially
females with a lower socio-economic status, exhibit lower
prevalence of LTPA compared with males, the analyses will be
performed separately for males and females.17,18

Methods

Data

In 2006, Member States were asked to provide microdata from their
most recent national health interview or similar surveys, with infor-
mation on, among others, LTPA and a set of socio-economic

indicators. Fifteen countries were capable to deliver these data
(table 1). Most of the survey data were obtained by means of face-
to-face interviews. For Finland, Lithuania and Latvia, data were
collected by mail surveys. For Finland, The Netherlands, Belgium,
Portugal, Italy, Lithuania, Latvia and Estonia, several years of the
same continuous survey were provided in different data files. These
data files were merged into one country-specific file.

The questions used to estimate the prevalence of LTPA were, to a
large extent, country-specific, but each covered a broad spectrum of
possible LTPAs (Supplementary table S1). To cope with the hetero-
geneity in survey questions, we dichotomized the variable into the
categories ‘a low level of LTPA’ and ‘a high level of LTPA,
acknowledging that by doing so information on different levels
(high, moderate, light) of LTPA is ignored.

Data on LTPA were only collected for subjects aged �16 years.
Because for 6 of the 15 countries no information was available on
subjects >64 years of age, the results are presented for the ages 16–64
years.

As in other analyses of the Eurothine project,14,16 the highest
educational attainment was considered to be the most useful
indicator to define the socio-economic position of respondents.
For those still attending school, the educational level refers to the
level of school that the subject is currently attending. The national
categories of the educational level were harmonized on the basis of
the International Standard Classification of Education (ISCED)19

resulting in four education categories: ‘no or only primary
education’ (ISCED 1), ‘lower secondary’ (ISCED 2), ‘upper
secondary and post-secondary non-tertiary education’ (ISCED
3 + 4) and ‘tertiary education (ISCED 5 + 6). Missing data on the
educational level were low and did not exceed 3.6% of the entire
country sample (Belgium).

Analyses

Age-adjusted prevalence rates of non-activity were calculated per
gender and educational level using the direct method. The
European Standard population of 1997 was used as a reference.
The prevalence rates for the pooled data for all countries in the
study were estimated using weights to account for differences in
the sample sizes, such that each country had an equal weight in
the final analysis despite different sample sizes.

The rates of the lowest educated groups were subtracted from
those of the highest educated groups to estimate the absolute
difference in the prevalence of non-activity. In addition, we
estimated prevalence rate ratios (PRRs) and 95% confidence
intervals by regression analysis with binomial distribution and the
log-link function using the Genmod procedure of SAS. Country-
specific PRRs were adjusted for 5-year age category.

Table 1 Overview of the national surveys

Country Name of survey Year(s) Non-response rate (%)

Finland Finbalt Health Monitor 1994/1998/2000/2002/2004 28.0–35.0

Norway Norwegian Survey of Living Conditions 2002 29.6

Denmark Danish Health and Morbidity Survey (DHMS/SUSY) 2000 25.8

Germany German National Health Examination and Interview Survey 1998 38.6

The Netherlands General social survey (POLS) 2003/2004 41.7–38.7

Belgium Health Interview Survey 1997/2001 41.5–38.6a

Spain National Health Survey 2001 15.0

Portugal National Health Survey 1998/1999 NA

Italy Health and health care utilization 1990/2000 13.4–18.3a

Hungary National Health Interview Survey Hungary 2000 21.0–28.0

Slovakia Health Monitor Survey 2002 49.1

Czech Republic Health Interview Survey 2002 29.3

Lithuania Finbalt Health Monitor 1994/1998/2000/2002/2004 28.0–39.0

Latvia Finbalt Health Monitor 1998/2000/2002/2004 20.0–40.0

Estonia Health Behavior among Estonian Adult Population 2002/2004 33.0–38.0

a: Percent non-response households.
NA, not available.
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We summarized the association between non-activity and educa-
tional level by calculating the relative index of inequality (RII) and
its 95% confidence intervals.20,21 The RII assesses the association
between non-activity and the relative position of each socio-
economic group separately. This relative position is measured as
the cumulative proportion of each socio-economic group within
the socio-economic hierarchy, with 0 and 1 as the extreme values.
The resulting measure, the RII, can be interpreted as the risk of being
non-active for those at the top of the socio-economic hierarchy as
compared with the lowest end of the socio-economic hierarchy. The
RII can be used to make comparisons between countries while taking
into account cross-national differences in educational distributions.
The RII was estimated using a log-binomial regression model.

Results

Table 2 shows demographic data and the age-adjusted prevalence of
non-activity. The national sample sizes summed up to N = 246 248
and varied from N = 1481 (Slovakia) to N = 92 944 (Italy). The per-
centages of missing values on LTPA were 2.2% on average and
ranged from 0.2 (Norway) to 14.9% (The Netherlands).

The prevalence of a low level of LTPA was 37.1% in males [range:
14.5% (Denmark) to 62.8% (Portugal)] and 41.9% in females [range
12.1% (Denmark) to 75.4% (Portugal)]. In only a few countries
(Finland, Denmark, Estonia and Slovakia) the age-adjusted
prevalence rates were higher in males than in females.

Table 3 shows the prevalence of a low level of LTPA by educa-
tional level for the pooled sample. The prevalence of a low level of
LTPA was lowest in the highest educational group (males: 27.2%;
females: 34.4%) and highest in the lowest educational group (males:
51.2%; females: 56.9%). The risk of showing a low level of LTPA
increased regularly with decreasing educational level in both males
and females. For the lowest compared with the highest educational
level, the PRR was 1.53 (95% CI: 1.49–1.57) in males and 1.36 (95%
CI: 1.33–1.39) in females.

Table 4 shows, for both genders and by country, the educational
inequalities in a low level of LTPA. The magnitude of these
inequalities is expressed as absolute rate differences (highest vs.
lowest educational level) and as the RII. In all countries, men and
women with the lowest educational level are more likely to show a
low level of LTPA compared with those with the highest educational
level. Among males, the RIIs are >1 with statistical significance in all
countries but one (Slovakia). The RII values for the other countries
range from 1.35 (for Estonia) to 3.18 (for Denmark). Among

females, the RIIs are >1 with statistical significance in all
countries, with the lowest RII being 1.27 (Latvia and Lithuania)
and the largest 2.55 (for Belgium).

Discussion

The Eurothine project offered the opportunity to analyse the asso-
ciation between educational level and non-activity during leisure
time on a European scale. Almost everywhere in Europe, a low
level of LTPA is more pronounced in lower educated than in
higher educated subjects. The educational inequalities of
presenting a low level of LTPA were more pronounced in men
than in women.

The data gathered in this project were provided by general health
surveys organized in about the same period. Educational level was
selected as the indicator for socio-economic status because it was
available for all countries included in the Eurothine data set.
Education has the advantages of being fairly stable beyond early
adulthood and of being especially likely to capture aspects of
lifestyle and behaviour.22 Because the educational systems of the
countries included in the analysis strongly differ, transposing

Table 2 Demographic data: absolute sample size, percentage of lowest educational groups (ISCED 1�2), age-adjusted prevalence of a low
level of LTPA and missing data on the LTPA indicator, in the age group 16–64 years

Gender/Country Ntotal % ISCED 1�2 % Non-activity % Missing

Males Females Males Females Males Females

Finland 9459 10 912 26.7 21.2 24.0 20.1 1.4

Norway 2892 2791 12.6 13.1 21.6 28.7 0.2

Denmark 6816 6859 19.8 22.0 14.5 12.1 0.9

Germany 3011 3103 38.6 37.9 39.0 42.4 2.4

The Netherlands 6391 6615 31.0 38.6 16.1 16.2 14.9

Belgium 7265 7317 33.5 34.2 27.0 33.9 7.9

Spain 10 049 10 699 63.7 70.2 40.7 47.9 0.5

Portugal 15 143 15 974 76.6 73.9 62.8 75.4 0.7

Italy 46 127 46 817 56.3 56.2 33.5 40.5 0.0

Hungary 2079 2371 61.5 51.0 28.4 35.0 0.5

Slovakia 683 797 42.5 31.9 52.6 51.4 10.3

Czech Republic 1169 1307 58.1 55.0 54.3 67.1 0.6

Lithuania 5123 6482 45.6 36.2 41.2 47.0 7.1

Latvia 3649 4746 48.6 40.8 49.2 56.9 4.3

Estonia 1853 2523 53.1 44.7 57.6 55.3 3.0

Total 145 630 154 614 44,5 42.6 37.1 41.9 2.3

Table 3 Age-adjusted prevalence (%) and PRR of a low level of
LTPA by educational level. Pooled data of 15 European countries

Educational level Proportion (%) Low level

of LTPA (%)

PRR of a low level

of LTPA

(95% CI)

Males

Lowest 17.8 51.2 1.53 (1.49–1.57)

Second lowest 25.9 43.1 1.38 (1.34–1.41)

Second highest 38.5 32.0 1.21 (1.18–1.24)

Highest 17.8 27.2 1 (reference)

Total 100.0 37.7 –

Females

Lowest 18.4 56.9 1.36 (1.33–1.39)

Second lowest 22.2 48.5 1.31 (1.28–1.33)

Second highest 40.3 37.9 1.15 (1.12–1.17)

Highest 19.1 34.4 1 (reference)

Total 100.0 42.9 .–

Data were weighted for country size; prop., column proportion;
ages: 16–64 years; Ntotal = 239 081.
Total percentages for a low level of LTPA deviate from the ones
reported in Table 2 due to missing values in the variable education.
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country-specific information on education into the broad categories
of ISCED was necessary to enable comparison. This comparison,
however, remains partly artificial because it presupposes that,
between countries, the scope and contents of every educational
level are comparable.

The data used in the analysis only measure LTPA. We acknow-
ledge that LTPA represents only a part of people’s total physical
activity, especially for those people with physically demanding
jobs, who are likely to have a low socio-economic position on
average.23 Furthermore, prevalence estimates of a low level of
LTPA among females and elderly adults may be underestimated,
as these groups spend substantial amounts of time engaged in
activities that may supplement or replace LTPA, such as
household chores.24

The wording and the response categories of the instruments
measuring LTPA differed between countries. By combining the
response categories into two distinct categories (a low level vs. a
high level of LTPA), the comparability of the data has been
enhanced. Despite this procedure, we acknowledge that the cross-
national comparability of LTPA levels as defined in this article can
be questioned. The observed cross-national variations in the
magnitude of inequalities in non-activity could be in part due to
comparability problems, and therefore will be interpreted with much
caution.

Non-response percentages were considerable high in some
countries. This could affect our findings, e.g. if educational levels
and levels of LTPA should be unequally distributed among

respondents and non-respondents. Although most statistical offices
that provided the data also indicated the level of non-response, in-
formation on the demographic characteristics of the non-respond-
ents was missing. As a consequence, we cannot exclude that under-
or overrepresentation of groups with high or low levels of LTPA
and/or with high or low educational levels could bias our findings.

We observed wide variations in the overall prevalence of non-
activity between the 15 countries. Our findings are in line with
previous research.11,25,26 Both in males and females, the prevalence
of non-activity during leisure time is high in most of the Baltic and
Eastern European countries.

A consistent finding across most countries is that inequalities in
non-activity were larger among men than among women. This is in
contrast to the socio-economic inequalities in the prevalence of
overweight, which are consistently large among women but not
among men.12 These results imply that the smaller inequalities in
overweight among men cannot be attributed to a low level of LTPA.
One alternative explanation may be that inequalities in energy intake
are smaller among men than among women, but the evidence for
this is weak.27 Most likely, inequalities in overweight are traditionally
small among men because of high rates of total physical activity,
owing to high work activity, among men from lower socio-economic
groups.2

Inequalities in non-activity during leisure time are observed in all
countries for which data were available. This consistency is in
contrast to that for inequalities in smoking, for which the
magnitude of inequalities strongly varied between European

Table 4 Age-adjusted prevalence (%) of a low level of LTPA by educational level, with absolute differences and RII aged 16–64 years, in 15
European countries

Gender/Country Prevalence of a low level of LTPA (%) by education Absolute difference RII

(95% CI)

Lowest Second lowest Second highest Highest

Males

Finland 25.2 32.1 23.8 16.4 8.8 1.87 (1.61–2.17)

Norwaya a 30.4 23.5 14.2 16.2 2.71 (2.04–3.58)

Denmark 23.2 16.5 14.2 8.3 14.9 3.18 (2.51–4.03)

Germany 55.7 48.4 38.6 19.1 36.6 2.24 (1.93–2.61)

The Netherlands 22.6 17.3 17.2 14.3 8.3 2.17 (1.66–2.85)

Belgium 48.8 31.3 26.3 19.3 29.5 2.81 (2.42–3.28)

Spain 53.3 43.9 33.2 24.7 28.6 2.46 (2.21–2.73)

Portugal 68.5 57.9 54.5 50.9 17.6 1.60 (1.50–1.69)

Italy 47.6 36.6 28.9 26.0 21.6 1.97 (1.87–2.08)

Hungary 35.9 27.8 23.6 26.6 9.3 1.76 (1.34–2.32)

Slovakia 50.1 58.0 48.1 49.5 0.6 1.12 (0.85–1.47)

Czech Republic 72.0 60.3 48.8 44.6 27.4 1.76 (1.38–2.23)

Lithuania 48.4 45.5 37.9 39.8 8.6 1.40 (1.24–1.59)

Latvia 56.9 52.7 48.4 42.4 14.5 1.45 (1.28–1.64)

Estonia 67.6 56.7 62.8 42.0 25.6 1.35 (1.17–1.55)

Females

Finland 26.1 24.6 20.2 17.6 8.5 1.45 (1.23–1.71)

Norwaya a 40.3 31.0 19.8 20.5 2.56 (2.03–3.23)

Denmark 21.9 15.3 10.6 10.1 11.8 3.30 (2.51–4.33)

Germany 64.5 51.1 42.0 24.7 39.8 2.20 (1.69–2.35)

The Netherlands 23.5 17.7 16.0 12.6 10.9 2.45 (1.89–3.18)

Belgium 53.4 42.7 33.0 25.2 28.2 2.55 (2.24–2.89)

Spain 59.7 50.5 40.3 34.1 25.6 2.10 (1.90–2.32)

Portugal 80.2 75.8 65.8 61.4 18.8 1.37 (1.31–1.43)

Italy 53.5 42.0 36.6 33.8 19.7 1.65 (1.57–1.73)

Hungary 43.6 37.0 32.2 28.6 14.0 1.50 (1.23–1.84)

Slovakia 53.9 63.4 48.1 50.3 3.6 1.34 (1.01–1.76)

Czech Republic 80.6 76.1 63.1 62.4 18.2 1.34 (1.13–1.59)

Lithuania 53.9 51.5 42.2 47.8 6.1 1.27 (1.14–1.41)

Latvia 57.8 59.9 59.5 49.3 8.5 1.27 (1.16–1.39)

Estonia 65.5 57.2 56.4 52.0 13.5 1.31 (1.15–1.49)

Prevalence rates are age standardized using the direct method with the ESP as a reference.
Absolute differences = lowest�highest.
a: The lowest and second lowest category are grouped in Norway.
RII, relative index of inequality, adjusted for age.

202 European Journal of Public Health

D
ow

nloaded from
 https://academ

ic.oup.com
/eurpub/article/24/2/199/447727 by H

asselt U
niversity user on 27 M

arch 2026



countries.14 The social gradient in smoking reversed from a positive
to a negative gradient, first in northern countries, to be followed by
eastern and southern European countries.27,28 These changes and
geographic variations disclose highly dynamic processes, such as
social diffusion and changing valuation of smoking. Compared
with smoking, inequalities in LTPA have not been subject to
equally dynamic processes. Similarly, trend studies did not observe
substantial changes in inequalities in LTPA.29

Explanations of inequalities in LTPA should take into account
their stable nature. Whether a person undertakes LTPA depends
on the perceived balance between rewards and constraints. Both
factors may favour those with a more comfortable socio-economic
position. As for the rewards, the highly educated have been
suggested to more often consider the long-term benefits of
physical activity to health and well-being.30–32 As for the constraints,
the highly educated may less often be hindered by physical and
mental health problems, by financial costs of sports participation
or by lack of attractive outdoor environments nearby.33–35

The uptake and maintenance of LTPA may be influenced by
health promotion programs. However, health-promoting messages
may be differentially taken up by different social class groups.32,36,37

Any public health policy to promote an active lifestyle will be
confronted with the dilemma that universal initiatives could result
in a higher take-up by higher educated people, thus aggravating,
instead of reducing, inequalities. It is therefore important to
evaluate the potential impact of possible interventions in terms of
reducing socio-economic gaps, and to consider strategies that are
most effective in targeting deprived groups.30

Supplementary data

Supplementary data are available at EURPUB online.
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Department of Sociology, University of Helsinki, Helsinki—P.
Martikainen; Institut National de la Statistique et des Études
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Key points

� Based on comparable data from 15 European countries, a
wide variation in the prevalence of leisure-time physical
activity (LTPA) could be observed.
� Despite this variation, social inequalities in LTPA were

consistent, with a lower level of LTPA in lower educated
people.
� Social inequalities in LTPA were more pronounced in men.
� Programs to promote LTPA should consider strategies that

are most effective in targeting deprived groups.
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