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Abstract
Objective: The aim was to analyze trends in overweight and obesity in relation to socioeconomic position
among Danish adolescents in the 20-year period 1998-2018.
Methods: The study used data on self-reported height and weight and parents’ occupational social class
(OSC) from 11-, 13- and 15-year-old schoolchildren in 1998, 2002, 2006, 2010, 2014 and 2018, n=22,177.
The analyses included absolute social inequality in overweight/obesity (prevalence difference between low
and high OSC) and relative social inequality (OR for overweight/obesity).
Results: In the total sample, the prevalence of overweight and obesity were 9.7% and 1.4% respectively
with significantly higher prevalence in low than high OSC. There was significantly increasing trends in both
overweight and obesity 1998-2018 in low OSC and no significant increase in high OSC. The OR for
overweight was 1.59 (1.42-1.74) in middle and 2.16 (1.89-2.46) in low OSC, OR for obesity 1.74 (1.29-2.34)
in middle and 2.97 (2.15-4.11) in low OSC. Associations were not modified by survey year.
Conclusion: There was a persistent absolute and relative social inequality in overweight and obesity 19982018 among Danish adolescents.

Key words: adolescents, HBSC, obesity, overweight, social inequality, socioeconomic status, trend study
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Introduction
In many countries, overweight and obesity is now one of the most significant public health problems (Ng et
al. 2014; Seidell & Halberstadt 2015). Studies over time show that trends in overweight and obesity vary
across national settings (Ahluwalia et al. 2015). It is important to monitor developments in prevalence
levels over time so that changes in the magnitude of the problem can be estimated, and to evaluate
whether national level health promotion initiatives have reached the intended effect. However, overweight
and obesity do not occur evenly within populations, and trends at the general population level may not
reflect patterns in subgroups. Monitoring trends in overweight and obesity therefore needs to differentiate
between groups of varying risk.
Many studies show that low socioeconomic position (SEP) is a key risk factor, not only among adults (e.g.
Jaacks et al. 2019), but also in child and adolescent populations (Shrewsbury & Wardle 2008; Wang & Lim
2012). Still, varying socioeconomic patterns of child and adolescent overweight and obesity are observed
across different national settings. A cross-national study of social inequalities in adolescent overweight in
35 countries found higher overweight prevalence levels among children from less affluent families in most
Western European countries and many Central European countries. In Croatia, Estonia and Latvia and
among boys in Poland, Lithuania, Macedonia and Finland the overweight prevalence was highest among
adolescents living in more affluent families (Due et al. 2009). Data from the WHO European Childhood
Obesity Surveillance Initiative collected in 2008 among children aged 6.5 to 7.5 in five countries showed
that in Sweden and Portugal the prevalence was highest in children living in low SEP families, while in
Bulgaria and Lithuania the highest prevalence levels were observed in high SEP families. In the Czech
Republic, no clear association was seen (Lissner et al. 2016). These national variations highlight the need for
monitoring developments in overweight prevalence by SEP and at the national level.
A review by Chung et al. (2016) summarized 30 studies on trends in social inequality of overweight and
obesity from 15 economically advanced countries and regions. Based on absolute measures of inequality
they found that around half of the studies indicated widening social inequalities in overweight and obesity
among children and adolescents. Chung et al. (2016) also found that less than ten percent of the studies
reported after 2000 showed an overall increase in overweight and obesity but one third demonstrated an
increase in overweight and obesity prevalence among low SEP children and adolescents. They also conclude
that socially differentiated trends in overweight and obesity may be masked in studies reporting trends for
whole populations not stratifying by SEP. Studies published later than Chung et al. (2016) show varying
findings. Based on measures of relative social inequality, two other studies confirm the finding of increasing
social inequality in overweight among adolescents (Hardy et al. 2017; Elgar et al. 2015). Sigmund et al.
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(2018) finds increasing absolute social inequality in overweight among boys 2002-2014 and decreasing
absolute social inequality among girls but no change in relative social inequality. A study by Inchley et al.
(2017) demonstrated that the trend in social inequality in overweight varied by country.
Over the latest years a levelling-off in overweight and obesity in children and adolescents has been
observed in Denmark (Pearson et al. 2010; Morgen et al. 2013) as in other countries (NCD Risk Factor
Collaboration 2017; Inchley et al. 2017; Ahluwalia et al. 2015; Chung et al. 2016). Only few Danish studies
have examined trends by SEP. Møller et al. (2007) studied trends in BMI and overweight in 8-10-year-old
Danish children from the community of Odense from 1997/98 to 2003/04 by parental occupation. They
applied relative estimates of inequality and found a less favorable trend in BMI and overweight among
children in low compared to high SEP families. Matthiessen et al. (2014) presents trends in overweight and
obesity among a national sample of 4-14-year-old Danish children over the period 2000-2008. They found
an increase in overweight prevalence among boys over the study period, while no significant changes were
observed among girls and for obesity. The increase in overweight among boys covered an increase among
boys of parents with low educational level and stable prevalence among boys of parents with medium and
high educational level. To our knowledge, no trend studies based on more recent and longer spanning
Danish data on child and adolescent overweight and obesity across SEP have been conducted.
Therefore, the aim of the present study is to analyze trends in overweight and obesity across SEP among
11-15-year-old Danish adolescents over a 20-year long period from 1998 to 2018 using parental
occupational social class (OSC) as indicator of SEP. When the overall prevalence either increases or
decreases over time, conclusions on changes in inequalities between subgroups may be in the opposite
directions when based on absolute and relative measures (Harper et al. 2008; Houweling et al. 2007;
Moonesinghe & Beckles 2015; Rasmussen et al. 2009). Both measures are important and should be
addressed in studies of changing social inequality. In the current study, trends in social inequalities in
overweight and obesity are therefore assessed on both absolute and relative measures. From a public
health point of view, absolute social inequality in overweight may be more relevant than relative social
inequality. Absolute social inequality reflects the excess number of adolescents from lower socioeconomic
strata who are overweight. A high relative social inequality in overweight may not be that important in a
public health perspective if the prevalence of overweight and obesity is low.
Methods
Design and study population: Data come from the Danish contribution to the international Health
Behaviour in School-aged Children (HBSC) study (Inchley et al. 2016). The study design was repeated,
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comparable cross-sectional studies with similar procedures for sampling, data collection and
measurements. Each survey selected a random sample of schools drawn from complete lists of all public
and private schools in Denmark. Each survey included schoolchildren in the fifth, seventh and ninth grade,
corresponding to the age groups 11-, 13- and 15-year-olds. The current study comprised data from the
HBSC surveys in 1998, 2002, 2006, 2010, 2014 and 2018. The response rate for the full study population
was 87.7%, N=30,068. After exclusion of participants with missing data on weight status and OSC the final N
was 22,177 (Table 1).
Data collection and measurements: The students completed the internationally standardised HBSC
questionnaire in the classroom (Roberts et al. 2009). Weight status was based on self-reported weight and
height measured by the items: ‘How much do you weigh without clothes?’ and ‘How tall are you without
shoes?’ Body mass index (BMI = kg/m2) was estimated and the international standardized age- and sexspeciﬁc BMI cutoff points proposed by Cole & Lobstein (2012) to define weight status into overweight
(overweight and obesity combined, hereafter labelled overweight) and obesity. Self-reports of height and
weight may result in misclassification of BMI and overweight (e.g. Elgar et al. 2005; Pérez et al. 2015). A
previous validation study among 11-, 13- and 15-year-olds was conducted as a supplement to the Danish
HBSC study. This documented an underestimation of weight among both boys and girls and an
overestimation of height among boys, resulting in an underestimation of the overweight prevalence of 4.67
and 6.64 percentage points among boys and girls, respectively (Rasmussen et al. 2013).
Parents’ OSC was measured by the items: “Does your father (mother) have a job?” “If yes, please write
exactly what job he (she) does”. “Please say in what place he (she) works”. We coded the responses
according to the Danish Occupational Social Class measurement from I (high) to V (low). A category VI was
added, including parents outside the labour market who receive unemployment benefits, disability pension
or other kinds of transfer income (Christensen et al. 2014). Each participant was categorized by the highestranking parent into high (I-II), middle (III-IV) and low (V-VI) OSC. The coding procedure was similar in all six
surveys. Jobs change over time but the applied OSC measure categorized occupations by two general
features which are more stable than occupations, namely required educational qualifications and the
control (over capital or people) connected with the occupation. Several studies have demonstrated that
adolescents in the age group included in this study are able to report their parents' occupation with a fair
validity (Lien et al. 2001; Pu et al. 2011; Pueyo et al. 2007; West et al. 2001) and that OSC is an appropriate
SEP indicator in studies of adolescents (Pförtner et al. 2015).
Statistical analyses: Initial analyses separated boys and girls. The prevalence of overweight and the
association between OSC and overweight were so similar that we decided to pool boys and girls. The
5

reported prevalence levels of overweight and obesity are standardized by sex and age groups. We used
chi2-test for differences among groups and Cochran-Armitage test for trend to study time trends in
prevalence of overweight and obesity. We analysed social inequality in two ways: 1) Absolute social
inequality calculated as prevalence difference in overweight and obesity between low and high OSC. 2)
Relative social inequality, i.e. odds ratio (OR) for overweight and obesity from multilevel logistic regression
analysis with high OSC as reference group, adjusted for sex, age group and survey year and a final model
with inclusion of an interaction product (survey year * OSC). The multilevel models accounted for the
applied cluster sampling (PROC GLIMMIX in SAS). The first regression analyses were conducted for boys and
girls separately. These showed similar associations for boys and girls, so all subsequent analyses combined
boys and girls.
Sensitivity analyses: The HBSC study includes one other indicator of socioeconomic background, the Family
Affluence Scale (FAS) (Currie et al. 2008). FAS summarizes data on four kinds of consumer goods: family
cars, child having own bedroom, and number of computers and family vacations, range 0-7 points
categorized as low (0-3 points), medium (4-5 points) and high (6-7 points). As a sensitivity analysis we
studied the association between FAS and overweight.
Ethical issues: The international HBSC research protocol specifies ethical principles for data collection and
protection. There is a request for careful information of participating schools, parents and children, for
securing the participating children’s confidentiality and for parental and child consent. Further, the study
should follow national guidelines on these issues. In Denmark, there is no formal agency for approval of
questionnaire-based surveys. In order to obtain approval and consent, we asked the school board as the
parents’ representative, the headmaster, and the students’ council in each of the participating schools to
approve the study. The participants received oral and written information that participation was voluntary,
and that data were treated confidentially. The study complies with national standards for data protection.
From 2014 the Danish Data Protection Authority has requested notification of such studies and has granted
acceptance for the 2014 survey (Case No. 2013-54-0576) and the 2018 survey (Case 10 622, University of
Southern Denmark).
Results
The combined study population from all years included 48.7% boys and 51.3% girls. The age groups were
almost equally distributed with 33.6% 11-year-olds, 34.8% 13-year-olds and 31.8% 15-year-olds. The
proportions of high, middle and low OSC were 34.1%, 47.1% and 18.8%. The sex- and age standardized
prevalence of overweight in the total sample was 9.7% and the prevalence of obesity was 1.4% (Table 1).
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The prevalence of overweight was slightly higher among boys than girls (10.4 vs. 8.9%) and the prevalence
of obesity was similar (1.4%) among boys and girls (not shown in table).
Table 2 shows the sex- and age standardized prevalence of overweight by OSC in the entire study
population: 6.7% in high, 10.3% in middle and 13.4% in low OSC (chi2-test, p < 0.001). This social gradient
was similar among boys and girls. The prevalence of overweight among 3,198 students with missing
information about OSC was 10.3% (not shown in table, not included in the analyses). Separately for each
survey year, Table 2 also presents the prevalence of overweight in high, middle and low OSC and the
absolute social inequality in overweight by percent point difference between low and high OSC. The
absolute social inequality in overweight was statistically significant in all survey years. The changes in
overweight prevalence over time are illustrated in Figure 1. Analyses of trends in overweight by the three
occupational classes showed no significant trend in high OSC (p=0.256) but significantly increasing trends in
middle OSC (p=0.006) and low OSC (p=0.006). The prevalence differences between low and high OSC
suggest that there was a persistent absolute social inequality in overweight of 1998-2018 of about 6.6%.
Table 2 also shows the relative measures of inequality as OR for overweight by OSC for the entire study
population and by survey year. In the entire study population, the OR for overweight was 1.59 (1.42-1.74)
in middle vs. high OSC and 2.16 (1.89-2.46) in low OSC vs. high OSC. The corresponding OR estimates for
boys were 1.51 (1.30-1.75) and 2.04 (1.71-2.43) and for girls 1.68 (1.43-1.99) and 2.20 (1.82-2.66). The
analyses stratified by survey year showed a similar pattern, suggesting no modifying effect of survey year.
This was supported by a non-significant statistical interaction term between OSC and survey year (p=0.320).
Table 3 presents the results for obesity. In the entire study population, the prevalence of obesity in high,
middle and low OSC was 0.9%, 1.4% and 2.4% (p < 0.001). This social gradient was similar among boys and
girls. The prevalence of obesity among 3,198 participants with missing information about OSC was 2.0%
(not shown in Table 3, not included in the analyses). The prevalence of obesity in high, middle and low OSC
are shown separately for each survey year and the absolute social inequality in obesity is presented by
percent point difference between low and high OSC. The absolute social inequality in obesity was
statistically significant in 2006, 2010 and 2014. Figure 2 shows the changes in obesity prevalence over time
in the three occupational classes. There were no significant trends for high OSC (p=0.349) or middle OSC
(p=0.109) but an increasing trend in low OSC (p=0.012). The prevalence differences between low and high
OSC suggest that there was a persistent absolute social inequality in obesity 1998-2018 of about 1.5%.
The relative measures of inequality are shown as OR for obesity by OSC. In the full sample, the OR for being
obese was 1.74 (1.29-2.34) in middle vs. high OSC and 2.97 (2.15-4.11) in low vs. high OSC. The
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corresponding OR estimates for boys were 1.54 (1.03-2.33) and 2.43 (1.55-3.81) and for girls 1.85 (1.192.86) and 3.24 (2.10-5.31). In the analyses stratified by survey year the associations showed the same
pattern. The findings suggest that the relative social inequality in obesity did not change from 2002 to 2018.
This was supported by a non-significant statistical interaction term between OSC and survey year (p=0.459).
Sensitivity analyses: The sex- and age-standardized prevalence of overweight was 8.4% in high, 11.8% in
middle and 14.5% in low FAS families (p<0.001) and the prevalence of obesity was 1.2% in high, 1.9% in
middle and 2.6% in low FAS families (p<0.001). The sex-, age- and survey year adjusted OR (95% CI) for
overweight was 1.46 (1.31-1.62) in middle and 1.86 (1.55-2.23) in low compared to high FAS families. The
corresponding estimates for obesity were 1.81 (1.39-2.37) and 2.62 (1.72-3.98) (data not shown in table).
Discussion
Main findings: The prevalence of overweight and obesity increased with decreasing socioeconomic
background in the total study population, among boys and girls, in all survey years, and regardless of
indicator of socioeconomic background. The results of the present study add to the previous Danish
findings of stagnating or slightly increasing prevalence levels of overweight and obesity among adolescents
since the turn of the century. The presented findings suggest that the development from 1998 to 2018 is
masking a slightly increasing trend among adolescents from low but not high SEP. The absolute social
inequality (prevalence differences between low and high OSC) in overweight and obesity between 1998
and 2018 were persistent with no clear upward or downward trend. The relative social inequality (OR for
overweight and obesity) showed no changes in social inequalities from 1998 to 2018.
The finding of the highest prevalence of overweight and obesity among the low SEP group is in line with
previous findings from other Western European countries (Due et al. 2009; Lissner et al. 2016; Inchley et al.
2017; Shrewsbury & Wardle 2008; Wang & Lim 2012). Our study showed that the prevalence difference
between low and high SEP families did not differ significantly across survey years. At the same time, there
were slightly – although significantly - increasing prevalence of both overweight and obesity among
adolescents from low SEP and stable prevalence among adolescents from high SEP families. The latter
observation confirms the part of the literature that documents a widening absolute social inequality (Chung
et al. 2016; Inchley et al. 2017; Matthiessen et al. 2014). The study by Matthiessen et al. (2014) included a
national sample of 4-14-year-old Danish children over the period from 2000-2008 and showed that there
was increasing prevalence of overweight among boys of parents with low educational level and stable
trends among boys of parents with medium and high educational level.
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Several studies document increasing relative social inequality in overweight (Hardy et al. 2017; Elgar et al.
2015), including a Danish study by Møller et al. (2007) among 8-10-year-old children from the community
of Odense from 1997/98 to 2003/04. Our study did not confirm such increasing relative social inequality.
The current study is not directly comparable to the previous Danish studies due to differences in age
groups, sample representativeness, measure of SEP, time period, and length of time period. It is plausible
that the differences in these parameters may explain the differences in findings across studies.
Following several decades of increasing prevalence of obesity and overweight it is positive that stagnations
and lower rates of increase have been observed across several countries (NCD Risk Factor Collaboration
2017; Ahluwalia et al. 2015) including Denmark (Pearson et al. 2010; Morgen et al. 2013). However, the
findings of the present study reveal that there is still a substantial rate of increase among adolescents from
low SEP groups. This finding suggests that low SEP groups may be more exposed to obesogenic
environments and potentially also more vulnerable to such exposures. The finding of increasing prevalence
in low SEP groups suggests that the presence and impact of these potentially underlying mechanisms may
have strengthened over the study period. The findings also illustrate that obesity preventive initiatives are
less effective in reaching low SEP groups. The current findings may constitute an example of the preventive
paradox where preventive initiatives not only fail to reduce inequalities but in fact cause increasing
inequalities. The findings therefore highlight the need for successful development and implementation of
health promoting and preventive initiatives capable of specifically reaching low SEP populations.
It is difficult to explain the persistency in social inequality in overweight. The dataset includes data on what
is usually considered determinants of overweight (physical activity, eating habits, general health status) but
as adolescent overweight has its origin early in life It is very likely that weight group also influence these
variables. Inclusion of these variables in the analyses could result in more confusion than clarity.
Limitations: Our data on weight status are based on adolescents’ self-reported height and weight and
calculation of body mass index (BMI). BMI is not a perfect measure of overweight or obesity, but rather a
measure of relative weight. The study does not include anthropometric or other data which can enhance
the confidence in the measurement of weight status. Many previous studies have documented that selfreported weight and height may be exposed to information bias which may result in misclassification, in
this case underestimation of the prevalence of overweight (Elgar et al. 2005; Pérez et al. 2015). This has
also been documented by Rasmussen et al. (2013) who found that BMI based on self-reported data caused
an underestimation of weight among both boys and girls and an overestimation of height among boys.
These errors resulted in an underestimation of the overweight prevalence (Rasmussen et al., 2013). The
prevalence of overweight and obesity in the present study are therefore likely to be underestimated.
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Furthermore, there was a higher prevalence of obesity among participants without data about parents’ OSC
which also contribute to an underestimation of the prevalence of obesity.
What is specifically relevant for the presented results is whether the anticipated misclassification has
changed over time and across OSC. Previous studies among adult populations on the influence of time on
the magnitude of under-reporting of BMI show varying results with some documenting a decreasing
underreporting (Hayes et al. 2011) and others identifying increasing underreporting (Shiely et al. 2013).
Unfortunately, no data are available for exploring differential weight status misclassification over time and
by OSC. Therefore, there is a risk that part of the observed changes in prevalence levels over time in the full
populations and in the OSC strata may be due to changes in the magnitude of misclassification.
OSC appears to be a valid and appropriate indicator of socioeconomic background. OSC is closely linked to
parents’ educational attainment which probably comes before the development of the children’s weight
status. FAS is less appropriate for trend studies because the affluence value of the single components of the
measure, like computers, may change considerable over time. Further, FAS may not be a genuine
independent variable in the analyses because the family’s possession of consumer goods may appear after
the establishment of children’s weight status.
Implications: Trends in overweight and obesity vary across countries and so does the social inequality in
overweight and obesity. For this reason, it is important to monitor such trends. It is also important to get
more insight into the processes which cause high and increasing prevalence of obesity and overweight
among low SEP adolescents. It is worthwhile to conduct further studies in the entire HBSC database with
data from many European and North American countries. We also recommend studies which apply
parental education as SEP measure because education may tap the cultural capital in the family better than
occupation. Unfortunately, data on parental education was not included in our study.
From a practice point of view, it is important to develop interventions and health education efforts to fight
not only overweight but specifically obesity in low SEP families. Many intervention studies address obesity
prevention with specific interest in whether the intervention reduces social inequality in obesity among
children and adolescents (see reviews in Beauchamp et al. 2014; Boelsen-Robinson et al. 2015; HillierBrown et al. 2014; Olstad et al. 2016). Most of these interventions failed in reducing social inequality in
obesity, but some did. Educational intervention strategies to change individual behaviours are generally not
very effective in reduction of obesity (Beauchamp et al., 2014) whereas community-based interventions
and interventions which apply structural changes in the environment (Beauchamp et al. 2014; BoelsenRobinson et al. 2015; Hillier-Brown et al. 2014) often succeed in reducing social inequality in obesity, or at
10

least prevent widening of such social inequalities among children and adolescents. Olstad et al. (2016)
focused on policies rather than specific interventions and concluded that interventions which address
environmental barriers seem to have an equal or greater benefit on obesity rates for disadvantaged groups.
Further, they suggest that fiscal measures with free or subsidised fruit or healthy meal measures may have
better chances of reducing social inequality in obesity. It is important to get more insight into processes
which facilitate prevention of obesity and it is promising that community-based interventions and
interventions which apply structural changes in the environment may be effective.
Conclusion: The proportion of overweight and obese schoolchildren was increasing in lower socioeconomic
strata in Denmark 1998-2018. The social inequality in overweight and obesity was persistent in absolute as
well as in relative terms from 1998 to 2018. Intervention research suggest that structural and fiscal
interventions at school- and community level may be effective in reducing the social inequality in obesity.
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Table 1 study population by survey year, sex, age group, occupational social class (OSC), overweight and obesity. Data
from the Health Behaviour in School-aged Children study in Denmark 1998, 2002, 2006, 2010, 2014 and 2018.
1998

2002

2006

2010

2014

2018

Total

Response rate a

89.9%

89.3%

88.8%

86.3%

85.7%

84.8%

87.7%

N

5205

4824

6269

4922

4534

4314

30,068

N included in this study

4193

3828

4264

3454

3687

2751

22,177

Percent boys

49.6

47.9

48.8

48.2

48.4

49.7

48.7

Percent girls

50.4

52.1

51.2

51.9

51.6

50.4

51.3

Percent 11-year-olds

32.4

34.1

34.5

34.5

29.5

33.6

33.6

Percent 13-year-olds

35.0

33.2

36.3

33.5

35.3

34.8

34.8

Percent 15-year-olds

32.6

32.7

29.2

32.0

35.2

31.6

31.6

Percent high OSC

28.5

25.4

28.8

40.0

42.7

43.7

34.1

Percent middle OSC

49.6

54.2

48.9

42.3

41.2

44.4

47.1

Percent low OSC

21.9

20.4

22.2

17.7

15.8

11.9

18.8

Percent overweight b, c

7.6

11.3

10.1

9.7

8.9

10.9

9.7

Percent obese b

0.8

1.3

1.8

1.8

1.4

1.3

1.4

a

Number of participants as percentage of schoolchildren enrolled in the participating classes

b

Sex and age standardized prevalences

c

Overweight including obese

17

Table 2 overweight (including obesity) by occupational social class; sex- and age standardized percentage and adjusted
OR (95% CI) for overweight. Data from the Health Behaviour in School-aged Children study in Denmark 1998, 2002,
2006, 2010, 2014 and 2018.

Absolute social inequality described by sex- and age
standardized percent (95% CI) with overweight

Relative social inequality
described by OR (95% CI) for
overweight b

Occupational social class

Occupational social class

High

Middle

Low

Total

Prevalence
differencea
(95% CI)

1998 (n=4193)

5.5
(4.2-6.8)

7.7
(6.6-8.8)

10.2
(8-3-12.2)

7.6
(6.8-8.4)

2002 (n=3828)

7.6
(6.0-9.3)

12.0
(10.6-13.4)

13.9
(11.5-16.3)

2006 (n=4264)

6.8
(5.4-8.2)

10.5
(9.2-11.8)

2010 (n=3454)

6.9
(5.5-8.2)

2014 (n=3687)

2018(n=2751)

Survey year

High

Middle

Low

4.7
(2.4-7.1)

1

1.42
(1.06-1.92)

2.05
(1.47-2.86)

11.3
(10.3-12.3)

6.3
(3.3-9.2)

1

1.65
(1.26-2.17)

1.93
(1.40-2.64)

13.7
(11.5-15.8)

10.1
(9.2-11.0)

6.9
(4.3-9.5)

1

1.57
(1.20-2.05)

2.12
(1.57-2.84)

10.1
(8.6-11.7)

15.2
(12.3-18.00)

9.7
(8.7-10.7)

8.3
(5.1-11.4)

1

1.52
(1.16-1.99)

2.39
(1.75-3.27)

6.1
(4.9-7.3)

9.8
(8.3-11.3)

13.9
(11.1-16.7)

8.9
(8.0-9.8)

7.8
(4.7-10.8)

1

1.59
(1.21-2.08)

2.34
(1.70-3.23)

7.8
(6.3-9.3)

12.7
(10.8-14.5)

16.0
(12.0-20.0)

10.9
(9.8-12.1)

8.1
(3.9-12.4)

1

1.67
(1.27-2.21)

2.20
(1.50-3.21)

All years
6.7
10.3
13.4
9.7
6.6
1
1.59
2.16
(n=22,177)
(5.6-7.9)
(9.5-11.2)
(12.4-13.5)
(9.3-10.1)
(5.5-7.8)
(1.42-1.74)
(1.89-2.46)
a Prevalence difference: percent point difference between low and high occupational social class, standardized by sex and age.
b

Multilevel logistic regression analyses adjusted by sex and age group; all years combined also adjusted for survey year.

Estimates in italics are statistically significant.
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Table 3 obesity by occupational social class; sex- and age standardized percentage and adjusted OR (95% CI) for
overweight. Data from the Health Behaviour in School-aged Children study in Denmark 1998, 2002, 2006, 2010, 2014
and 2018.

Absolute social inequality described by sex- and age
standardized percent (95% CI) with obesity

Relative social inequality
described by OR (95% CI) for
obesity b

Occupational social class

Occupational social class

High

Middle

Low

Total

Prevalence
differencea
(95% CI)

1998 (n=4193)

0.4
(0.1-0.8)

1.0
(0.6-1.4)

1.0
(0.4-1.6)

0.8
(0.5-1.1)

2002 (n=3828)

1.2
(0.5-1.8)

1.0
(0.6-1.5)

2.1
(1.1-3.2)

2006 (n=4264)

0.9
(0.4-1.4)

1.8
(1.3-2.4)

2010 (n=3454)

0.9
(0.4-1.4)

2014 (n=3687)

2018 (n=2751)

Survey year

High

Middle

Low

0.6
(-0.2 to 1.3)

1

2.32 c

2.50 c

1.3
(0.9-1.6)

1.0
(-0.2 to 2.2)

1

0.91
(0.44-1.91)

1.90
(0.88-4.13)

2.8
(1.7-3.8)

1.8
(1.4-2.2)

1.9
(0.7-3.1)

1

1.99
(1.01-3.91)

3.04
(1.49-6.20)

2.0
(1.3-2.7)

3.6
(2.1-5.1)

1.8
(1.4-2.2)

2.7
(1.2-4.3)

1

2.34
(1.19-4.62)

4.37
(2.13-8.97)

0.8
(0.4-1.3)

1.3
(0.8-1.9)

2.9
(1.6-4.3)

1.4
(1.0-1.8)

2.1
(0.7-3.6)

1

1.60
(0.79-3.21)

3.55
(1.69-7.46)

1.0
(0.5-1.6)

1.4
(0.8-2.1)

2.2
(0.6-3.7)

1.4
(0.9-2.8)

1.1
(-0.6 to 2.8)

1

1.52
(0.71-3.26)

2.43
(0.93-6.36)

All years
0.9
1.4
2.4
1.4
1.5
1
1.74
2.97
(n=22,177)
(0.5-1.3)
(0.9-1.9)
(1.9-2.8)
(1.2-1.6)
(1.0-2.0)
(1.29-2.34)
(2.15-4.11)
a Prevalence difference: percent point difference between low and high occupational social class, standardized by sex and age.
b

Multilevel logistic regression analyses adjusted by sex and age group; all years combined also adjusted for survey year.

c Model

does not converge, 95% CI cannot be estimated.

Estimates (95% CI) in italics are statistically significant.
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Figure 1 percent overweight by year and occupational social class. Data from the Health Behaviour in Schoolaged Children study in Denmark 1998, 2002, 2006, 2010, 2014 and 2018.
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Figure 2 percent obese by year and occupational social class. Data from the Health Behaviour in School-aged
Children study in Denmark 1998, 2002, 2006, 2010, 2014 and 2018.
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