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Abstract
This paper is concerned with how obesity and some of its determinants develop over individuals’ life cycles. In
particular we examine empirically the role and relative importance of early life conditions (parents’ education and
socioeconomic status) and individuals’ own education as adults and how their impacts on the probability of overweight
and obesity evolves over the life cycle. As the data set includes information about the individuals’ health behaviours
(smoking and physical exercise) at various ages we can also examine the impact of these at different stages of the
persons’ life cycle.
The data used in the empirical analysis is from a common detailed questionnaire study carried out in six different
European countries (Denmark, Finland, France, Greece, the Netherlands and the U.K.) and which was answered by
about 6,000 individuals aged 50 to 65 at the time of the survey. Obesity indicators are constructed from information
collected in the survey regarding individuals’ height and weight at different ages (25, 25, 45 and current age). We
perform two types of econometric analyses on data for all countries: a “repeated cross-sections” analysis where each
cross-section refers to the individual’s situation at a certain age and a random effects dynamic probit analysis of the
individuals’ obesity histories.
Key findings are: (i) controlling for parental and childhood factors, health behaviour and socioeconomic status affect
country differences in overweight and obesity only marginally, (ii) parents’ socioeconomic status predicts obesity in
early adulthood whereas individuals’ own socioeconomic status as adults is more important in explaining obesity at
later stages of the life cycle, and (iii) changes in obesity status are associated with changes in health behaviours.
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1 Introduction
The growing prevalence of overweight and obesity is increasingly becoming a major concern for
policy makers. Explaining the development is also a challenge for research.1 Part of the growing
body of literature focuses on the societal and economic consequences of obesity, underlining the
most common obesity co-morbidities and hence its health effects.2 These in turn result in a lower
health-related quality of life (see e.g. Yancy et al., 2002 and Larsson et al., 2002) and most
importantly in a lower life expectancy (Thomson et al., 1999, Allisson et al., 1999, Fontaine et al.,
2003, Peeters et al., 2003). The obesity epidemic also induces huge economic costs to society. So
far, researchers have focused on the costs of obesity-related health expenditures. For instance, Wolf
(1998) estimated the economic cost of obesity to represent 6% of health expenditures in the US.3
But there are other economic costs as well. Thus, Finkelstein et al. (2005a) estimated that for the
United States approximately 30% of the total costs of obesity are due to increased absenteeism
among full-time employees. Cawley (2004) reports that for white females in the US., a difference in
weight of two standard deviations (roughly 65 pounds) is associated with a difference in wages of 9
percent, which is equivalent to the wage effect of roughly one and a half years of education or three
years of work experience. This wage loss likely reflects the negative correlation between weight
and productivity.4
Thus, obesity is associated with social and economic costs and because the majority of these costs
are financed by taxpayers, there is a clear motivation for governments to combat the obesity
epidemic. However, this requires that the determinants of obesity can be clearly identified. So far,
the research literature has explored many of these, such as genetic factors (e. g. Stunkard et al.,
1986), childhood and parental obesity as predictors of adulthood obesity (Whitaker et al., 1997),
1

In 2003, the International Obesity Task Force announced that overweight and obesity worldwide was estimated to
involve 1.7 billion people. See Deitel (2003). See also Rössner (2002) as well as James et al. (2001). For a European
perspective, see Seidell (1995). Also, Hedley et al. (2004), Rolland-Cachera et al. (2002) and Rennie and Jebb (2005)
offer country-specific studies for the US, France and Great Britain, respectively.
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The most commonly invoked obesity-related diseases are hypertension, dyslipidemia, type II diabetes and coronary
heart diseses. See for instance Thomson et al. (1999) or Levy et al. (1995).
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Similar figures are reported for other countries and other periods. For US studies, see for instance Colditz (1992),
Wolf and Colditz (1998), Colditz (1999), Finkelstein et al. (2004), Finkelstein et al. (2005a), Finkelstein et al. (2005b),.
For a French study, see Levy et al. (1995). For Canada, see Birmingham et al. (1999).
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This would also imply that obesity is harmful to economic growth as well. Although we know of no study measuring
the effect of obesity on economic growth, there are good reasons to believe that such a measure might not be negligible
at least because obesity is negatively correlated to health, which is in turn positively correlated to growth as suggested
by endogenous growth models (see van Zon and Muysken, 2001 and Gourdel et al., 2004 as well as the corresponding
empirical evidence reported by Bloom and Canning, 2003 and Bloom et al., 2004).
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inter-generational transmission either via physical activity patterns (e.g. Fogelholm et al., 1999) or
parental feeding styles (Wardle et al., 2002).5 The two determinants that have received most
attention, in particular by economists6, are individuals' socio-economic environments (e.g. Goldblatt
et al., 1965, Sobal and Stunkard, 1989, Stunkard and Sorensen, 1993, Brunner et al., 1997, Strauss
and Knight, 1998, Paeratakul et al., 2002, Zhang and Wang, 2004, Gordon-Larsen et al., 2006) and
the energy intake/energy consumption differential (e. g. Prentice and Jebb, 1995 and Drewnowski
and Specter, 2004).
The standard economic approach to obesity is to think of it as the consequence of technological
improvements which on one hand has lowered costs of food consumption (mass preparation of
food, increased availability of fast-food and calorie dense-food, and on the other hand have made
physical exercise more expensive due for instance to changes in work-life contributing to increased
physical inactivity (Lakdawalla and Philipson, 2009). The impact of these changes are frequently
said to have been strengthened by increased female labour force participation and urbanisation.
Interestingly, this view is shared by epidemiologists as well. Prentice and Jebb (1995) observe that
while average recorded energy intake in Britain has declined substantially, obesity rates have
escalated. Their conclusion is that levels of physical activity, and hence energy needs, have
decreased even faster and that modern inactive lifestyles are at least as important as diet in the
aetiology of obesity and possibly represent the dominant factor. Even more interesting is the way
the energy-needs/energy-intake balance relates to socio-economic status (henceforth: SES). Indeed,
one might reasonably argue that poor socio-economic individuals are not only less likely to have
access to physical activity facilities but also more likely to resort to low quality/fat-dense food. For
instance, Gorden-Larsen et al. (2006) provide evidence that lower-SES groups have reduced access
to facilities, which in turn was associated with decreased physical activity and increased overweight.
Likewise, Drewnowski and Specter (2004) demonstrate that there is an inverse relation between
energy density and energy cost, such that energy-dense foods composed of refined grains, added
sugars, or fats may represent the lowest-cost option to the consumer. They also show that poverty
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This list is far from exhaustive. For instance, Sanchez-Johansen et al. (2004) explored the effect of self-image and
showed that although Latin-American women weighed less than black women, they perceived their current body image
as heavier and reported greater body image dissatisfaction than black women. Christakis and Fowler (2007) highlighted
the effect of social networks and concluded that network phenomena are relevant to the biologic and behavioural trait of
obesity and that obesity spreads through social ties.
6

For an overview of the economists' approach to obesity, see for instance, Acs and Lyle (2007) and Grossman and
Mocan (2009).
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and food insecurity are associated with lower food expenditures, low fruit and vegetable
consumption, and lower-quality diets.
However, the observed trends in obesity suggest that public health policies recommending
avoidance of overweight and the common practice of dieting fail to prevent an increase in the
prevalence of obesity (Seidell, 1995). Perhaps this is due to the curative dimension having been
given more attention than prevention per se. Yet, a number of authors have insisted on the idea that
prevention programs are more efficient in combating obesity than weight-loss programs (see e. g.
Hill and Peters, 1998, Visschell and Seidell, 2001, Wang et al., 2003). Prevention requires
identification not only of the determinants of the current state of affairs, but also of the way
overweight and obesity evolve over one's life cycle. A major theme in the current research on the
determinants of health is the role and importance of circumstances early in life, and during
childhood in particular. This focus is less pronounced in the research on overweight and obesity.7
This likely reflects the dearth of longitudinal data that would allow researchers to shed light on the
development of obesity at the individual level and its determinants. Thus, most previous studies
have been based on cross-sectional data and these results of the analyses have been interpreted as
reflecting steady-state or cumulative outcomes. The same holds for economic analyses as relatively
few ones have been concerned with the relative contributions of the factors influencing obesity
growth; see Bleich et al. (2008) for a notable exception.
Another distinguishing feature of the literature is that although there is a relatively large crosscountry variation in obesity rates that can be helpful in the search for explanations for the causes of
obesity growth, it rather seldom explores this dimension. Very few attempts have been made
following up on Cutler et al. (2003) to examine determinants of country differences. Yet, as
emphasized by Wang (2001), the prevalence of obesity varies remarkably across countries with
different socioeconomic development levels. Different socio-economic groups are at different risks,
and the relationship between obesity and socio-economic status varies across countries.8 Except for
Michaud et al. (2007) and Brunello et al. (2009), we know of no other studies using comparable
nationally representative micro-data to analyse cross-country variation in obesity patterns.
7

In their article, Must and Strauss (1999) review what they call "the small body of research on the long-term morbidity
and mortality associated with childhood obesity". See also the birth cohort study by Eriksson et al. (2001).
8

Of course, more remarkable is the difference between countries with different development levels. For instance, the
literature review by Monteiro et al. (2004) shows that prior to the 1990's, obesity in the developing world was
essentially considered a disease of the socioeconomic elite. As a country's gross national product increases, the burden
of obesity in developing countries tends to shift towards lower SES groups.
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The aim of this paper is twofold. First, we examine empirically the role and relative importance of a
variety of factors known to have an influence on the probability of overweight and obesity as well
as how these factors’ impacts on the probability of overweight and obesity evolve over the life
cycle. The fairly rich information in our data allows us to simultaneously consider a variety of
factors such as the childhood environment, parent's education and SES, own education as well as
health behaviour, including diet style and physical activity. In addition, the retrospective nature of
the information available to us allows us to link individuals' life-cycle weight profiles to health
behaviour histories. Second, we examine to what extent these same factors can explain crosscountry differences in obesity. To be more specific, we estimate these differences across six EU
countries and examine how sensitive are those estimates to differences in the determinants of
obesity.
The paper is organised as follows. Section 2 briefly discusses analyses that are comparable to the
current study. Section 3 describes the data as well as the general patterns they highlight. Section 4
presents the empirical strategy and discusses the results. Section 5 concludes.

2. Previous research
In the following we briefly discuss studies that are most relevant for comparisons with the current
study. As mentioned above, Michaud et al. (2007) make use of comparable micro-data from ten
different European countries. The data set has been collected in 2004 as part of the ongoing SHARE
project, the aim of which is to build a European data set corresponding to the HRS in the United
States. The sample analysed includes individuals aged 50 or above and the focus is on cross-country
differences.
The authors document significant differences in the SES-obesity gradient across countries. A large
portion of the cross-country variation can according to the study be attributed to differences in
physical activity. Another prime suspect, the expenditure spent on food consumed outside home,
turned out not to contribute to the explanation of country differences in obesity. Unlike for the U.S.,
where the amount of food eaten outside home is positively correlated with obesity, the results for
European countries point to a negative relationship, which is interpreted as reflecting US-Europe
differences in the quality of food eaten away from home. Notably, a considerable part of the crosscountry differences in obesity remains after differences in physical activity and patterns of food
intake are accounted for. This indicates that SES differences could be due to other factors such as
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family background and early childhood/adolescence events which the authors do not control for.
Also, as the SHARE data used is from a cross-section, the authors could not adopt a dynamic
empirical approach and have had to rely on a steady-state or cumulative interpretation of the
estimated energy-accounting equations.
Baum and Ruhm’s (2009) study is closer to ours.9 They make use of panel data from the National
Longitudinal Survey of Youth (NLSY) during the period 1981-2004. Owing to the specific
character of the data source the individuals included are relatively young; the average age of the
persons in the sample is 31.2 years (in the first year the individuals are between 16 and 23 years old
and in the last between 39 and 46). This means that the study is concerned with the development of
obesity among people from their early twenties until they turn forty.
Baum and Ruhm (2009) also find a clear SES-obesity gradient for both genders. Parental
socioeconomic status is measured by mother’s level of education. When both maternal and the
individual’s own education are included as regressors, both effects differ significantly from zero.
Adding family income, marital status, number of children and health behaviour variables does not
affect the estimated impacts of own and mother’s education, hence suggesting that these factors are
not the channels via which the intergenerational transmission of education takes place. Similarly to
research on other health outcomes like mortality and self-reported health status (see e. g., Cutler et
al., 2008), the authors find that the SES-obesity gradient widens with age.
A common feature of Baum and Ruhm's (2009) study and ours is the dynamic nature of the
examined relationships. However, in contrast to them, we focus on individuals aged 50 and above
and, given the retrospective nature of the data we use, we are also able to assess the relationship
between obesity and its determinants during a longer part of individuals’ life cycles.

3 Data description
The data used in our empirical analysis is constructed within an EU project called SOCIOLD within
the framework of which a common detailed internet-based10 questionnaire in six different European
countries (Denmark, Finland, France, Greece, the Netherlands and the U.K.) was carried out. The
9

Brunello et al. (2009) make use of the European Community Household Panel to examine the obesity-SES
relationship. However, as the ECHP only allows linking offspring to parents when these are cohabiting, the samples
analysed are likely to be highly unrepresentative.

10

Due to the low IT penetration in Greece, the questionnaire was carried out as a standard mail questionnaire in that
country.
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questionnaire was answered by about 6,000 individuals aged 50 to 65 at the time of the survey (in
2004). Besides a host of variables describing individual traits11 and socio-economic factors
(including parents’ socioeconomic status and health problems), the questionnaire collected
retrospective information about individuals’ weight, height, and health-related behaviour. We use
this information to construct BMI measures at different ages – 25, 35, 45 and current age (in the age
range 50 to 65). In section 4 below, we correlate our measures of overweight (25 < BMI > 30) and
obesity (BMI > 30) with their determinants.
As is well-known, self-reported weight and height are under- and over-reported, respectively, and
the magnitude of the reporting bias is typically found to be larger for females. Cawley and
Burkhauser (2006) use the NHANES (National Health and Nutrition Examination Study) for the
U.S. to assess how objectively measured height and weight are related to self-reported height and
weight. Respondents to the NHANES are asked to report their weight and height although these are
also objectively measured. Cawley and Burkhauser (2006) compare both measures by regressing
objectively measured weight and height on self-reported weight/height while controlling for
demographic characteristics (e.g., age). Michaud et al. (2007) use the coefficients estimated by
Cawley and Burkhauser (2006) to assess the bias in self-reported weight and height in the HRS
(Health and Retirement Study) and SHARE 2004 and conclude that the applied correction has a
large impact on obesity rates for the population aged 50 and above. Table 1 below compares
Michaud's et al. (2007) obesity rates based on self-reported and corrected height/weight to those
drawn from the SOCIOLD data, the comparison being of course restricted to the four countries
investigated in this study as well as by Michaud et al. (2007).
Table 1 shows that under-reporting (over-reporting) of weight (height) is clearly less severe in the
SOCIOLD data than it is in SHARE: with the exception of Danish males and Greek females obesity
rates in SOCIOLD are even larger than Michaud et al. (2007) estimates.12

11

In addition to conventional variables like age, gender, marital status, education, employment status, occupation, and
income, the questionnaire also asks the respondents about their psychical and mental health, social networks and
support.

12

This might be due to the correction coefficients that Michaud et al. (2007) use for European countries being those
estimated by Cawley and Burkhauser (2006) for white Americans.

8

Table 1. Obesity rates in SOCIOLD and from Michaud et al. (2007).13
Females
Countries

Sociold

Males

SHARE

Self-reported

Correc.

Sociold

Total

SHARE

Self-reported

Correc.

Sociold

SHARE

Self-reported

Correc.

Denmark

22.4

13.1

18.2

15.4

14.2

17.5

19.5

13.6

17.9

France

20.9

15.1

20.3

21.4

15.0

16.2

21.2

15.0

18.5

Greece

25.0

22.3

31.2

20.1

16.9

19.2

22.8

19.8

25.6

Netherlands

27.1

16.5

23.2

24.3

13.1

15.3

25.8

14.9

19.5

Another question is that of the extent to which these self-reporting biases vary over individuals’ life
cycles, a question which to the best of our knowledge, has not been examined. A presumably major
concern is that the information available to us is of retrospective nature. Again, we know of no
evidence that there would be systematic changes or biases in how individuals perceive their height
and weight over their lives. Our assumption is that major changes in a person’s weight probably
belong to those salient features of people’s health histories that are well remembered and hence
reported accurately. The study by Smith (2009) shows that the widespread scepticism against
retrospectively collected information is a too negative view.
Table 2 shows, for each country in our sample, obesity rates calculated from the SOCIOLD data set
at different ages as well as measures of the extent to which the individuals exercised or were
smoking at the same ages. Not surprisingly, the likelihood of being obese increases with age. Part of
this increase is of course the general trend increase in obesity during the last forty years. For those
countries where the obesity is higher when the individuals were in their mid-thirties, the rate is
currently (when they are in their mid-fifties) about twice as high, whereas for countries that start out
with a lower average obesity rate, it is now three to four times higher. As can be seen from Table 3,
the onset of overweight as well as obesity problems occur relatively early: of the currently obese
about ninety (seventy) per cent already were obese or overweight at age 45 (35). The cross-country
13

See Appendix B, Table B.2 in Michaud et al. (2007).
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variation in Table 2 corresponds to what has been documented in previous studies; see e.g.,
Andreyeva et al. (2007). The aggregate obesity rate differentials are relatively small, while the
country differences in gender specific obesity rates are larger. However, compared to U.S. the levels
are considerably lower; see e. g. Michaud et al. (2007) for a transatlantic comparison.
Returning to Table 2, we may further note that with the exception of Greece, smoking is markedly
more prevalent when the individuals were in their twenties after which it gradually becomes less
common. The same pattern is observed for exercising, but the decline with age is less pronounced.

Table 2. Obesity, smoking and physical exercise at different ages in six European countries (%)
Denmark

Finland

France

Greece

Netherlands

United Kingdom

Obese at 25

3.3

2.8

1.1

10.3

3.1

8.3

Obese at 35

6.9

8.7

4.0

11.4

6.7

14.0

Obese at 45

12.1

16.1

10.9

14.5

13.0

20.1

Obese now

19.5

22.2

21.2

22.8

25.8

22.1

Males

15.4

21.0

21.4

20.1

24.3

20.6

Females

22.4

24.1

20.9

25.0

27.1

25.0

Smoking at 25

62.6

51.1

62.8

24.3

68.8

94.1

Smoking at 35

59.7

40.7

70.3

50.2

60.2

81.3

Smoking at 45

50.1

28.2

57.6

48.4

58.4

76.0

Smoking now

32.9

19.0

51.2

41.8

29.2

52.6

Exercising at 25

62.5

78.8

62.3

29.8

72.4

68.0

Exercising at 35

60.9

81.2

60.9

26.2

70.6

64.4

Exercising at 45

56.7

82.7

53.7

20.3

67.5

55.9

Exercising now

53.0

73.3

42.4

19.1

64.9

45.2
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Table 3. Obesity dynamics of the currently obese (%)
Obese

Of these,

Of these,

Of these,

Of these,

now (%)

obese at

obese at age

overweight at

overweight at

age 45 (%)

35 (%)

age 45 (%)

age 35 (%)

All countries

22.4

43.2

31.3

44.7

40.2

Denmark

19.5

47.1

26.1

42.0

46.4

Finland

22.2

65.2

31.5

29.3

47.8

France

21.2

41.1

14.8

45.5

47.8

Greece

22.8

46.2

21.3

43.6

44.9

Netherlands

25.8

39.0

18.9

49.4

51.0

UK

22.1

47.0

18.3

37.5

61.2

Table 4. Obesity and socioeconomic status (%)
Obese (BMI > 30) at 25 Obese (BMI > 30) now

Severely obese (BMI > 40) now

Mother’s education
Low

5.4

23.1

2.1

Medium

5.2

20.5

1.3

High

4.7

18.1

1.1

Low

8.5

25.9

2.1

Medium

6.4

23.1

2.0

High

3.8

19.2

1.6

Own education

In the remainder of the paper we will follow Currie et al. (2007) and Baum and Ruhm (2009) and
adopt the mother’s level of education as our measure of parental socioeconomic status. Maternal
education has been found to be more closely related to offspring’s health. This is because mothers
play a more central role in creating their children’s health and diet behaviours (see e.g. Eriksson et
al., 2001, Wardle et al., 2002). From Table 4 we can see that the lower the maternal education is,
the higher is the obesity rate. The differences are not strikingly large, however, and appear small in
comparison with those found in Baum and Ruhm’s (2009) study for the U.S. While the obesity rate
of young offspring of US mothers with a low level of education is twice as high as for those whose
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mother has a high level of education, in the European countries studied here the relative difference
at age 25 is about 13 per cent. The U.S.-Europe difference may reflect the fact that earnings
differences between educational groups are considerably larger in the U.S.
In the bottom half of the table, we find the gradient with respect to the respondent’s own
socioeconomic status. Here we may note the larger differences in particular at younger ages.14
As can be seen from Table 5, both regular physical exercise and (especially) smoking are activities
the individuals in our sample are rather persistent in pursuing. Thus, about three fourths of those
who exercise regularly in their fifties also did in their twenties and thirties. Most people begin
smoking early and hence 95-96 per cent of the sample who are currently smoking were already
smokers 10-20 years earlier.

Table 5. Persistence of exercising and smoking (%)
Exercises regularly

Of these, proportion of individuals who also exercised regularly at age :

Now

25

35

45

54.7

75.2

76.9

83.1

Smokes regularly

Of these, proportion of individuals who also smoked regularly at age :

Now

25

35

45

53.1

79.7

95.1

95.8

4. Empirical analysis
The standard economic approach to identifying the determinants of obesity is the health production
function (see e.g., Lakdawalla and Philipson, 2009, Lakdawalla et al., 2005). We therefore think of
the body mass index as the outcome of the combination of different imputs. However, as we have
information about individuals' body mass index, the output, and health style behaviours at different
14

This indicates that one should not exclude the possibility that there may be some “reverse causality” here. For an
analysis of the effect of obesity on educational attainment, see Kaestner et al. (2009). See Stunkard and Sorensen (1993)
for an analysis of the complexities of the association between obesity and socio-economic status, including reverse
causality and the role of confounders.
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ages, we are able to perform "repeated cross-section" analyses. That is, we estimate the same
production functions for the same individuals when they were 25, 35, 45 as well as for their current
age (between 50 and 65). We believe this approach usefully sheds light on the way the weight
production process evolves over one's life cycle.
But we also exploit the longitudinal nature of the data and estimate random effects dynamic models
of the individuals’ obesity histories. The aim of the dynamic analyses is to assess the extent to
which obesity at a certain age relates to obesity at younger ages.
4.1. Repeated cross-section estimates
Beginning with the repeated cross-sections, these are simple health production models where we
think of the body mass index as the health outcome of choices made during four different stages of
the individual’s life cycle:
(1) Prob(obese) = α0 + α1 SES(mother) + α2 SES(own) + α3 illness (parents) +
α4 health behaviours +α5 gender + country dummies
Mother's SES is expected to be negatively related to the probability of being obese. Several
explanations have been offered for this relation; see Cutler et al. (2008) for a comprehensive
discussion of the SES-health relationship. Firstly, socioeconomically disadvantaged parents give
their children food with a proportionally high share of low cost energy dense food. Moreover, they
cannot afford to spend money on exercise activities for the children to the same extent as more well
off parents do. As diet and physical activity habits are established during childhood and in teenage
years, the effects of parental socioeconomic status will persist also into adulthood; see Case et al.
(2002). Secondly, parents with lower socioeconomic status are likely to have higher discount rates
(Borghans and Golsteyn, 2006) or less self-control (Cutler et al., 2003), and if these traits are
transmitted to their offspring, this will affect their health behaviours and will result in overweight
and obesity as adults.
But circumstances early in life may affect an individual’s body mass index as adult only because
she ended up in the same socioeconomic status category as her parents. To account for this
possibility it is important to also include the person’s own SES as an additional regressor. This
allows us to examine what is important: only early life conditions, adult status, or both.
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As can be seen from (1), in addition to the SES variables we also include a number of other
variables the motivation for and explanation of will be provided below in connection with the
discussion of the estimation results.
According to the probit estimates displayed in Table 6, there is a SES(mother)-obesity gradient
when the individuals are in their mid-twenties and -thirties.15 As in Baum and Ruhm’s (2009) study,
the disparity is increasing in age. However, as from when the respondents are in their forties, there
is still an inverse relationship between obesity and maternal SES, but it is no longer statistically
significant. This pattern of first increasing and later narrowing health-SES disparities has also been
found for other health outcomes; see Smith (2004).
The questionnaire provides no direct income information for the parents when the respondent was a
child. However, some indirect questions regarding economic conditions during youth can be used.
In the table we may see that a variable describing the number of persons per room at age 14 has a
positive and significant effect when the individuals are in their thirties and forties. The respondent’s
own level of education affects the likelihood of obesity negatively.16 The coefficient is increasing in
age but differs significantly from zero only when the individual is in her fifties or early sixties.
Thus, as the individual ages, the influence of her parents’ socioeconomic background dissipates,
while the importance of her own socioeconomic status increases.17 This implies that
intergenerational socioeconomic mobility has an impact on obesity which appears later in
adulthood.
In addition to mother’s education we also entered two other parental variables: two dummy
variables for whether any of the parents had suffered from diabetes or high blood pressure,
respectively. Both illnesses are associated with substantially increased probability of overweight
and obesity and are hence picking up an intergenerational propensity of becoming obese transmitted
by genetic factors or similarities in life style between generations within the family. Both dummies
attach positive coefficients and the marginal effects are of about the same magnitude as for
mother’s and respondent’s own education. Moreover, the marginal effects of the two parental
illnesses are considerably larger when the respondents are in their forties and fifties.
15

We have also carried out estimations of the same probit equations but replacing mother’s education with that of the
father. The same pattern of results was obtained.

16

Excluding the respondent’s own education from the equation leads to only tiny changes in the other coefficient
estimates. In particular, it should be pointed out that the insignificance of maternal education when the respondent is in
her forties and fifties is also found when the person’s own education is omitted.
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Note that we do not have information about changes in the respondent’s SES over her life cycle.

14

Turning next to the association between the respondent’s health related behaviours and her
probability of obesity, it should be noted that variables for the questions regarding smoking and
physical exercise are like the BMI constructed from answers to retrospective questions. More
precisely the questionnaire asked: “Do/did you regularly (minimum two times per week) exercise
for at least 30 minutes” and “Do/did you smoke regularly (a positive number of cigarettes or
equivalent every day)”.18
As can be seen from Table 6, regular physical activities greatly reduce the likelihood of obesity.19
The marginal effect increases strongly with age. As in other studies, we also find that smoking
lowers the probability of obesity and that the corresponding marginal effects are quite sizable.
A final observation worth making from the results in Table 6 is that the country effects are
relatively large in the estimations for the mid-twenties but are substantially lower when the
respondents are in their fifties and early sixties. When the respondents are in their twenties or
thirties the “raw” differences (not shown) are in fact smaller than those observed after controlling
for cross-country differences in SES and other factors. On the other hand, the raw differences
observed for the respondents in their fifties do not differ much from those remaining after
controlling for SES and other explanatory variables in Table 6. Thus, cross-country differences for
this age group are not due to differences between countries in the prevalence of diabetes or high
blood pressure among parents, maternal education and physical exercise behaviour. In other words,
the higher obesity among the elderly in the UK and the Netherlands are due to factors not accounted
for in our study.

18

The questionnaire also included questions regarding the respondents’ food and alcohol consumption. This
information is only available for the current period, however.

19

As emphasized by McInnes and Shinogle (2009), physical activity as a factor contributing to obesity growth has
received proportionately little attention in economic research. Even if this would be justified – that is, the main causes
of obesity would be found elsewhere – it could nevertheless be that part of the solution to the obesity problem is to be
found here. See also Gordon-Larsen (2006).
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Table 6. Probit estimations of obesity determinants at different ages.
Age: mid-20s

Age: mid-30s

Age: mid-40s

Now (age 50-65)

Marg.
Effect.

St dev

Marg.
Effect

St dev

Marg.
Effect

St dev

Marg.
Effect

St dev

Female

0.008

0.006

-0.003

0.008

-0.003

0.010

0.030*

0.013

Medium maternal
education

-0.004

0.007

-0.011

0.010

-0.007

0.013

0.001

0.016

High maternal
education

-0.011*

0.007

-0.025*

0.011

-0.013

0.017

-0.016

0.021

-0.001

0.004

0.011*

0.004

0.010

0.006

0.013

0.008

0.010

0.008

0.013

0.011

0.018

0.014

0.035*

0.017

Parents’ disease:
diabetes

0.035**

0.010

0.014

0.011

0.047**

0.015

0.043*

0.017

Parents’ disease:
blood pressure

0.013

0.007

0.018*

0.009

0.021*

0.012

0.036*

0.014

Sport activity

-0.009

0.006

-0.044***

0.009

-0.069***

0.011

-0.123***

0.013

Smoker

-0.001

0.006

-0.016*

0.009

-0.024*

0.011

-0.072**

0.013

Denmark

0.070**

0.026

0.046*

0.020

0.014

0.019

-0.016

0.022

Finland

0.063*

0.030

0.077**

0.026

0.067**

0.026

0.026

0.028

Greece

0.169***

0.031

0.098***

0.021

0.016

0.018

-0.012

0.021

0.048*

0.020

0.037*

0.017

0.015

0.017

0.045*

0.022

0.322***

0.047

0.227***

0.033

0.141***

0.028

0.159***

0.029

Variables

Number of
persons per room
at 14 years
Respondent low
education

Netherlands
UK
Number obs

4,595

* p < 0.10; ** p < 0.05; *** p < 0.01

4,595

4,595

4,595
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4.2. Dynamic model estimates
Next we report results from estimations where we have exploited the “longitudinal” character of the
questionnaire data. Thanks to the retrospective questions regarding the individual’s height, weight
and some health behaviours we have a panel consisting of four waves with ten year intervals
(except for the last one for which this is an approximation). Three different estimators for the model
are presented in Table 7. The first estimates presented are simple pooled probit estimates. This
specification ignores heterogeneity and is likely to overestimate the coefficient on the lagged
variable. The random effects probit specification allows (second column) for unobserved
heterogeneity but treats the initial conditions as exogenous. The third estimator uses Wooldridge’s
(2005) specification, which allows for the endogeneity of the initial conditions, but assumes no
autocorrelation in the error term.20 Wooldridge (2005) proposed a Conditional Maximum
Likelihood estimator that considers the distribution conditional on the initial period value (and
exogenous variables)21.
The latent equation for the random effects dynamic probit model is specified as:

(2)

yit* = γyit-1 + xit β + αi + uit

where yit* is the latent dependent variable, xit is a vector of exogenous explanatory variables, αi are
individual-specific random effects, and the uit are assumed to be normally distributed. The
coefficient γ is the state dependence parameter. The observed binary outcome variable (obesity) is
defined as yit = 1 if yit* ≥ 0 and yit = 0 otherwise.
For estimation of dynamic models, we have to solve two problems: (i) the treatment of initial
conditions (yit-1) and (ii) persistence and unobserved individual heterogeneity (ui). Estimation of the
model requires an assumption about the initial observations, yit, and in particular about their
relationship with the individual random effects, αi. Making the assumption that the initial
conditions, yi1 are exogenous allows us to estimate the model. It should, however, be noted that if
the yi1 are correlated with the αi, this estimator will overstate the extent of state dependence.

20

Another solution is the two-step estimation method proposed by Heckman (1981) which introduces a set of
exogenous instruments. Stewart (2007) proposes an application of these estimators in the context of an investigation of
the dynamics of the conditional probability of unemployment. He found similar results for both estimators.
21

This method has the advantage that it can be implemented with standard random effects probit (see Wooldridge,
2005).
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Turning to the estimates in Table 7, we may to begin with notice that early life conditions as
measured by maternal education affect later obesity. In particular, we find that having a mother with
a high educational level carries a negative and significant coefficient. This result is also obtained
when we exclude the person’s own educational level as an explanatory variable. The other variable
describing economic circumstances during childhood, the extent to which the individual was living
in overcrowded conditions, remains important and has a sizable positive impact on the probability
of being obese. Note that living in overcrowded housing can reflect two circumstances: small
economic means, but also, a large number of siblings.
Notably, the person’s own SES has an important impact on the likelihood of being obese. Similarly
to the “repeated cross-section” estimations, having a parent who suffered from diabetes or high
blood pressure strongly increases the probability of the offspring being obese. Likewise, regular
physical exercise and smoking contribute to a significant reduction in the individual’s risk of
obesity.
As can be seen from Table 7 (comparing columns 1 and 222 with 3), the estimate of the lagged
obesity variable, which was surely upward biased because of the unobserved heterogeneity, is
reduced once the latter is accounted for. When, following Wooldridge (2005)23, we estimate the
average partial effect (APE) with respect to the lagged dependent variable we can see that the APEs
of the pooled model probit and of the random effect probit model are very close. However, the
Wooldridge specification of the random effects probit model reduces the APE by about a third.
Thus, taking into account the endogeneity of the initial conditions, the degree of persistence in
obesity is reduced considerably, but remains statistically significant. As was shown earlier in Table
5, there is strong persistency in physical exercise and smoking. Still, there is likely sufficient
variation over time in these behaviours to influence the estimates.

22

As pointed out by Stewart (2007), the dynamic random effects probit model and the pooled probit model involve
different normalizations, a modification of the coefficient is needed for comparison.

23

Wooldridge (2005) defines the average partial effect of a regressor for dynamic limited dependent panel data models,
where the partial effects on the mean outcome are averaged over the distribution of unobserved heterogeneities.

Table 7: Estimation results from models with dynamics
Pooled probit
Variables

Random effects
probit

Wooldridge’s dynamic
probit

Coeff.

SE

Coeff.

SE

Coeff.

SE

1.448***

0.037

1.415***

0.039

0.965***

0.045

0.006

0.031

0.007

0.033

0.008

0.034

-0.028

0.055

-0.028

0.041

-0.021

0.043

-0.107**

0.054

-0.111**

0.055

-0.082

0.059

0.045**

0.018

0.046**

0.019

0.049**

0.019

0.072*

0.040

0.076*

0.042

0.072*

0.042

0.122***

0.040

0.127***

0.042

0.067

0.043

0.069**

0.035

0.073**

0.036

0.059

0.037

Sport activity

-0.291***

0.033

-0.299***

0.034

-0.207***

0.052

Smoker

-0.156***

0.033

-0.162***

0.034

-0.289***

0.061

0.071

0.057

0.074

0.059

0.025

0.059

Finland

0.174***

0.066

0.179***

0.068

0.184***

0.069

Greece

0.162***

0.054

0.169***

0.055

-0.045

0.058

Netherlands

0.123**

0.052

0.127**

0.054

0.101*

0.055

UK

0.523***

0.061

0.543***

0.063

0.258***

0.066

Obese (t-1)
Female
Medium maternal
education
High maternal
education
Number of persons
per room at 14 years
Respondent low
education
Parents’ disease:
diabetes
Parents’ disease:
blood pressure

Denmark

Average
Partial
Effect for Obese (t-1)

0.567

0.553

0.375

Observations

13679

13679

13679

*p<0.05; **p<0.01; ***p<0.001; time dummies are not reported
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5. Concluding remarks
The analysis in this paper confirmed the role of a number of obesity determinants, the importance of
which has often been stressed in the literature. Socio-economic status, childhood environments,
genetic factors, health behaviours have a significant influence on the likelihood of individuals being
obese. In addition, there are significant cross-country differences in obesity rates which are mostly
due to unobserved characteristics and only marginally to differences in observed elements such as
socio-economic status or health behaviours.
The main value added of the present analysis resides in its focus on how the highlighted influences
evolve over the life cycle. Thus, our results show that while parents' socio-economic status
influences the probability that individuals will be obese when they are in their twenties or thirties,
this effect dissipates at older ages, and is replaced by individuals' own socio-economic status
playing the most important role. Likewise, not surprisingly, the effect of physical activity increases
with age. A final example relates to the relative importance of observed and unobserved
characteristics in explaining cross-country differences in obesity: the explanatory power of
observed differences between the countries with respect to socio-economic status and health
behaviours for understanding country differences in obesity among individuals over fifty years of
age is quite limited.
Compared to cross-sectional or short panel analyses, our life cycle oriented study sheds more light
on the policy implications for obesity combating prevention programs. For instance, while a shortterm obesity prevention policy may aim at widening access to physical activity facilities, our
analysis suggests the long-run effects of such a policy would be stronger if the effort is mostly
oriented towards youngsters. Likewise, a policy aiming at reducing socio-economic differences in
obesity would be more efficient if primarily targeted at young parents with children.
Equally important in this respect are the results from our dynamic analysis. In particular they show
how influential and highly significant the past experience of being obese is. Again, this is
informative as to the policy implications of obesity-prevention programs. The fact that obesity
today is strongly and positively correlated with obesity at a younger age may be given two
alternative explanations. On the one hand, past experience of being obese may alter the individual's
cost of obesity prevention. This may be due to obesity-related metabolic disorders, to obese people
becoming less prone to engage in physical activity or simply to living in an obesogenic
environment. This means that the past obesity experience generates a behavioural impact on the
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current body mass. On the other hand, obese individuals may be prone to be obese simply because
they possess time-invariant unobservable characteristics affecting their body masses. This would be
the case if obesity is genetically inherited or if it is the outcome of unchanged time discounting
behaviours.
Obviously, these two potential sources of state dependency have different policy implications.
Short-term obese-prevention policies will have significant impacts on the long-term obese status of
individuals only in the case of genuine persistency in obesity, not if it is mainly driven by
unobserved heterogeneity. Our results showed that although the part of the correlation between past
experience in obesity and current obesity status is due to unobserved heterogeneity, most of the
observed state-dependency reflects the effect of past obesity on individuals' behaviours towards
preventing later obesity status.

21

References
Acs, J. and A. Lyles (2007), Obesity, Business and Public Policy. Edward Elgar Publishing.
Allisson, D. B., Fontaine, K. R., Manson, J. E., Stevens, J. and T. B. vanItallie (1999), Annual
Deaths Attributable to Obesity in the United States, Journal of the American Medical
Association, 282(16), 1530-1538.
Andreyeva, T., P.-C. Michaud and A. van Soest (2007), “Obesity and Health in Europeans Aged 50
Years and Older”, Public Health, 121, 497-509.
Baum, C. and C. Ruhm (2009), “Age, Socioeconomic Status and Obesity Growth”, Journal of
Health Economics, 28(3), 635-48.
Birmingham, C. L., Muller, J. L., Palepu, A., Spinelli, J. J. and A. H. Anis (1999), The cost of
obesity in Canada, Canadian Medical Association Journal, 160(4), 483-488.
Bleich, S., D. Cutler, C. Murray, and A. Adams (2008), “Why Is the Developed World Obese?”,
Annual Review of Public Health, 29, 273-295.
Bloom, D. E. and D. Canning (2003), Health as a Human Capital and its Impact on Economic
Performance, Geneva Papers on Risk and Insurance: Issues and Practice, 28, 304-315.
Bloom, D. E., Canning, D. and J. Sevilla (2004), The Effect of Health on Economic Growth: A
production Function Approach, World Development, 32, 1-13.
Borghans, L. and B. Golsteyn (2006), “Time Discounting and the Body Mass Index: Evidence from
the Netherlands”, Economics and Human Biology, 4(1), 39-61.
Brunello, G., P.-C. Michaud and A. Sanz-de-Galdeano (2009), “The Rise in Obesity in Europe: An
Economic Perspective”, Economic Policy, 57, 551-596.
Brunner, E. J., Marmot, M. G., Nanchahal, K. Shipley, M. J., Stansfeld, S. A., Juneja, M. and K. G.
M. M. Alberti (1997), Social Inequality in Coronary Risk: Central Obesity and the Metabolic
Syndrome. Evidence from the Whitehall II Study, Diabetologia, 40, 1341-1349.
Case, A., L. Darren, and C. Paxson (2002), Economic Status and Health in Childhood: the Origin of
the Gradient”, American Economic Review, 92(5), 1308-34.
Cawley, J. (2004), The Impact of Obesity on Wages, The Journal of Human Resources, 39(2), 451474.
Christakis, N. A. and J. H., Fowler (2007), The Spread of Obesity in a Large Social Network over
32 Years, New England Journal of Medicine, 357, 370-379.
Colditz, G. A. (1992), Economic Costs of Obesity, American Journal of Clinical Nutrition, 55,
503S-507S.
Colditz, G. A. (1999), Economic Costs of obesity and Inactivity, Medicine & Science in Sports &
Exercise, 31(11), S663.
Currie, J., M. Shields, and S. Price (2007), “The Child Health/Family Income Gradients: Evidence
from England”, Journal of Health Economics, 26 (2), 213-32.
Cutler, D., E. Glaeser, and J. Shapiro (2003), “Why Have Americans Become More Obese?”,
Journal of Economic Perspectives, 17 (3), 93-118.

22

Cutler, D., A. Lleras-Muney and T. Vogl (2008), Socioeconomic Status and Health: Dimensions
and Mechanisms. NBER Working Paper 14333. Forthcoming in: D. Cutler and D. Wise
(eds.), Oxford Handbook of Health Economics.
Deitel, M. (2003), Overweight and Obesity Worldwide now Estimated to Involve 1.7 Billion
People, Obesity Surgery, 13(3), 329-330.
Eriksson, J., Forsen, T., Tuomilehto, J., Osmond, C. and D., Barker (2001), Size at Birth, Childhood
Growth and Obesity in Adult Life, International Journal of Obesity, 25(5), 735-740.
Finkelstein, E. A., Fiebelkorn, I. C. and G. Wang (2004), State-Level Estimates of Annual Medical
Expenditures Attributable to Obesity, Obesity Research, 12, 18–24.
Finkelstein, E. A., Fiebelkorn, I. C. and G. Wang (2005a), The Costs of Obesity among Full-time
Employees, American Journal of Health Promotion, 20(1), 45-51.
Finkelstein, E. A., Ruhm, C. J. and K. M. Kosa (2005b), Economic Causes and Consequences of
Obesity, Annual Review of Public Health, 26, 239-257.
Fogelholm, M., Nuutinen, O., Pasanen, M., Myöhänen, E. and T. Säätelä (1999), Parent-child
Relationship of Physical Activity Patterns and Obesity, International Journal of Obesity,
23(12), 1262-1268.
Fontaine, K. R., Redden, D. T., Wang, C., Westfall, A. O. and D. B. Allisson (2003), Years of Life
Lost Due to Obesity, Journal of the American Medical Association, 289(2), 187-193.
Goldblatt, P. B., Moore, M. E., and A. J. Stunkard (1965), Social Factors in Obesity, New England
Journal of Medicine, 192(12),1039-1044.
Gordon-Larsen, P., Nelson, M. C., Page, P. and B. M. Popkin (2006), Inequality in the Built
Environment Underlies Key Health Disparities in Physical Activity and Obesity, Pediatrics,
117(2), 417-424.
Gourdel, P., Hoang-Ngoc, L., le Van, C. and T. Mazamba. (2004), Health Care and Economic
Growth, Annales d'Economie et de Statistique, 75/76, 257-272.
Grossman, M. and N. Mocan (eds.) (2009), Economic Aspects of Obesity. University of Chicago
Press, forthcoming.
Heckman, J.J. (1981), “The Incidental Parameters Problem and the Problem of Initial Conditions in
Estimating a Discrete Time-discrete Data Stochastic Process. In C.F. Manski and D.L.
McFadden (eds.), Structural Analysis of Discrete Panel Data with Econometric Applications,
Chap. 4, 179-195, Cambridge, MA:MIT Press.
Hedley, A. A., Ogden, C. L., Johnson, C. L., Carroll, M. D., Curtin, L. R. and K. M. Flegal (2004),
Prevalence of Overweight and Obesity Among US Children, Adolescents, and Adults, 19992002, Journal of the American Medical Association, 291(23), 2847-2850.
Hill, J. O. and J. C. Peters (1998), Environmental Contributions to the Obesity Epidemic, Science,
280(5368), 1371-1374.
James, P., Leach, R., Kalamara, E. and M. Shayeghi (2001), The Worldwide Obesity Epidemic,
Obesity Research, 9, s228–S233.
Kaestner, R., M. Grossman, and B. Yarnoff (2009), Effects of Weight on Adolescent Educational
Attainment. NBER Working Paper 14994. Forthcoming in Grossman, M. and N. Mocan
(eds.), Economic Aspects of Obesity. University of Chicago Press.

23

Lakdawalla, D. and T. Philipson (2009), The Growth of Obesity and Technological Change: A
Theoretical and Empirical Examination. Economics and Human Biology 7(3), 283-293.
Lakdawalla, D., T. Philipson and J. Bhattacharya (2005), “Welfare-Enhancing Technological
Change and the Growth of Obesity”, American Economic Review 95(2), 253-7.
Larsson, U., Karlsson, J. and M. Sullivan (2002), Impact of Overweight and Obesity on Healthrelated Quality of Life: a Swedish Population Study, International Journal of Obesity,
26(3), 417-424.
Levy, E., Levy, P., Le Pen, C. and A. Basdevant (1995), The Economic Cost of Obesity: the French
Situation, International Journal of Obesity, 19(11), 788-792.
McInnes, M. and J. Shinogle (2009), Physical Activity: Economic and Policy Factors. NBER
Working Paper 15039. Forthcoming in: Grossman, M. and N. Mocan (eds.), Economic
Aspects of Obesity. University of Chicago Press.
Michaud, P-C., A. van Soest, and T. Andreyeva (2007), “Cross-Country Variation in Obesity
Patterns among Older Americans and Europeans”, Forum for Health Economics & Policy,
Vol. 10, Issue 2, Article 8.
Monteiro, C. A., Moura, E. C., Conde, W. L. and B. M. Popkin (2004), Socioeconomic Status and
Obesity in Adult Populations of Developing Countries: A Review, Bulletin of the World
Health Organization, 82(12), 940-946.
Must, A. and R. S. Strauss (1999), Risks and Consequences of Childhood and Adolescent Obesity,
International Journal of Obesity, 23(2), 2-11.
Paeratakul, S., Lovejoy, J. C., Ryan, D. H. and G. A., Bray (2002), The Relation of Gender, Race
and Socioeconomic Status to Obesity and Obesity Comorbidities in a Sample of US Adults,
International Journal of Obesity Related Metabolic Disorders, 26(9), 1205-1210.
Peeters, A., Barendregt, J. J., Willekens, F., Mackenbach, J. P., Al Mamun, A. and L. Bonneux
(2003), Obesity in Adulthood and Its Consequences for Life Expectancy: A Life-Table
Analysis, Annals of Internal Medicine, 138(1), 24-32.
Prentice A. M. and S. A. Jebb (1995), Obesity in Britain: Gluttony or Sloth?, British Medical
Journal, 311, p. 437.
Rennie, K. L. and S. A. Jebb (2005), Prevalence of Obesity in Great Britain, Obesity Reviews, 6(1),
11-12.
Rolland-Cachera, M. F., Castetbon, K., Arnault, N., Bellisle, F., Romano, F. C., Lehingue, Y.,
Frelut, M. L. and S. Hercberg (2002), Body Mass Index in 7-9-y-old French Children:
Frequency of Obesity, Overweight and Thinness, International Journal of Obesity,
26(12), 1610-1616.
Rössner, S. (2002), Obesity: the Disease of the Twenty-first Century, International Journal of
Obesity, 26(4), 2-4.
Sanchez-Johansen L. A. P. , Fitzgibbon, M. L., Martinovich, Z., Stolley, M. R., Dyer, A. R. and L.
Van Horn (2004), Ethnic Differences in Correlates of Obesity between Latin-American and
Black Women , Obesity Research, 12, 652–660.
Schulsinger (1986), An Adoption Study of Human Obesity, New England Journal of Medicine, 314,
193-198.

24

Seidell, J. C. (1995), Obesity in Europe: Scaling an Epidemic, International Journal od Obesity
Related Metabolism Disorders, 19, S1-4.
Smith, J. (2004), “Unravelling the SES-Health Connection”, in: J. Linda (ed.): Aging, Health, and
the Public Policy: Demographic and Economic Perspectives, 30 (Supplement to Population
and Development Studies), pp. 108-32.
Smith, J. (2009), Re-Constructing Childhood Health Histories. IZA Discussion Paper No. 4036.
Sobal, J. and A. J. Stunkard, 1989, Socioeconomic Status and Obesity: A Review of the Literature,
Psychological Bulletin, 105(2), 260-275.
Stewart, M.B. (2007), “The Interrelated Dynamics of Unemployment and Low-wage Employment”,
Journal of Applied Econometrics, 22(3), 511-531.
Strauss, R. S. and Knight, J. (1998), Influence of the Home Environment on the Development of
Obesity in Children, Pediatrics, 103(6), p. e85.
Stunkard, A. J., Sorensen, T. I. A., Hanis, C., Teasdale, T. W., Chakraborty, R., Schull, W. J. and F.
Schulsinger (1986), An Adoption Study of Human Obesity, New England Journal of
Medicine, 314,193-198.
Stunkard, A. J. and T. I. A. Sorensen (1993), Obesity and Socioeconomic Status -- A Complex
Relation, New England Journal of Medicine, 329,1036-1037.
Thompson, D., Edelsberg, J., Colditz, G. A. Bird, A. P. and G. Oster (1999), Lifetime Health and
Economic Consequences of Obesity, Archives of Internal Medicine. 159, 2177-2183.
van Zon, A. and J. Muysken. (2001), Health and Economic Growth, Journal of Health Economics,
20, 169-185.
Visschell, T. R. and J. C. Seidell (2001), The Public Health Impact of Obesity, Annual Review of
Public Health, 22, 355-375.
Wang, Y. (2001), Cross-national Comparison of Childhood Obesity: The Epidemic and the
Relationship between Obesity and Socioeconomic Status, International Journal of
Epidemiology, 30(5), 1129-1136.
Wang, L. Y., Yang, Q., Lowry, R. and H. Wechsler (2003), Economic Analysis of a School-Based
Obesity Prevention Program, Obesity Research, 11, 1313–1324.
Wardle, J., Sanderson, S., Guthrie, C. A., Rapoport, L. and R. Plomin (2002), Parental Feeding
Style and the Inter-generational Transmission of Obesity Risk, Obesity Research, 10(6), 45362.
Whitaker, R. C., Wright, J. A., Pepe, M. S., Seidel, K. D. and W. H. Dietz (1997), Predicting
Obesity in Young Adulthood from Childhood and Parental Obesity, The New England
Journal of Medicine, 337, 869-873.
Wolf, A. M. and G. A. Colditz (1998), Current Estimates of the Economic Cost of Obesity in the
United States, Obesity Research, 6(2), 97-106.
Wolf, A. M. (1998), What is the Economic Case for Treating Obesity?, Obesity Research, 6, 2S-7S.
Wooldridge, J.M. (2005), “Simple Solutions to the Initial Conditions Problem in Dynamic,
Nonlinear Panel Data Models with Unobserved Heterogeneity”, Journal of Applied
Econometrics, 20(1), 39-54.

25

Yancy Jr., W. S., Olsen, M. K., Westman, E. C., Bosworth, H. B. and D. Edelman (2002),
Relationship between Obesity and Health-Related Quality of Life in Men, Obesity Research,
10, 1057–1064.
Zhang, Q. and Y. Wang (2004), Trends in the Association between Obesity and Socioeconomic
Status in U.S. Adults: 1971 to 2000, Obesity Research, 12(10), 1622-1632.

Department of Economics:
Skriftserie/Working Paper:

2010:
WP 10-01 Marianne Simonsen, Lars Skipper and Niels Skipper:
Price Sensitivity of Demand for Prescription Drugs: Exploiting a
Regression Kink Design
ISBN 9788778824257 (print); ISBN 9788778824264 (online)
WP 10-02 Olivier Gergaud, Valérie Smeets and Frédéric Warzynski:
Stars War in French Gastronomy: Prestige of Restaurants and
Chefs’Careers
ISBN 9788778824271 (print); ISBN 9788778824288 (online)
WP 10-03 Nabanita Datta Gupta, Mette Deding and Mette Lausten:
Medium-term consequences of low birth weight on health and
behavioral deficits – is there a catch-up effect?
ISBN 9788778824301 (print); ISBN 9788778824318 (online)
WP 10-04 Jørgen Drud Hansen, Hassan Molana, Catia Montagna and
Jørgen Ulff-Møller Nielsen: Work Hours, Social Value of
Leisure and Globalisation
ISBN 9788778824332 (print); ISBN 9788778824349 (online)
WP 10-05 Miriam Wüst: The effect of cigarette and alcohol consumption
on birth outcomes
ISBN 9788778824455 (print); ISBN 9788778824479 (online)
WP 10-06 Elke J. Jahn and Michael Rosholm:Looking Beyond the Bridge:
How Temporary Agency Employ-ment Affects Labor Market
Outcomes
ISBN 9788778824486 (print); ISBN 9788778824493 (online)
WP 10-07 Sanne Hiller and Robinson Kruse: Milestones of European
Integration: Which matters most for Export Openness?
ISBN 9788778824509 (print); ISBN 9788778824516 (online)
WP 10-08 Tor Eriksson and Marie Claire Villeval: Respect as an Incentive
ISBN 9788778824523 (print); ISBN 9788778824530 (online)

WP 10-09 Jan Bentzen and Valdemar Smith: Alcohol consumption and
liver cirrhosis mortality: New evidence from a panel data
analysis for sixteen European countries
ISBN 9788778824547 (print); ISBN 9788778824554 (online)
WP 10-10 Ramana Nanda: Entrepreneurship and the Discipline of
External Finance
ISBN 9788778824561 (print); ISBN 9788778824578 (online)
WP 10-11 Roger Bandick, Holger Görg and Patrik Karpaty: Foreign
acquisitions, domestic multinationals, and R&D
ISBN 9788778824585 (print); ISBN 9788778824592 (online)
WP 10-12 Pierpaolo Parrotta, Dario Pozzoli and Mariola Pytlikova: Does
Labor Diversity Affect Firm Productivity?
ISBN 9788778824608 (print); ISBN 9788778824615 (online)
WP 10-13 Valérie Smeets and Frédéric Warzynski: Learning by Exporting,
Importing or Both? Estimating productivity with multi-product
firms, pricing heterogeneity and the role of international trade
ISBN 9788778824622 (print); ISBN 9788778824646 (online)
WP 10-14 Tor Eriksson and Yingqiang Zhang: The Role of Family
Background for Earnings in Rural China
ISBN 9788778824653 (print); ISBN 9788778824660 (online)
WP 10-15 Pierpaolo Parrotta, Dario Pozzoli and Mariola Pytlikova: The
Nexus between Labor Diversity and Firm´s Innovation
ISBN 9788778824875 (print); ISBN 9788778824882 (online)
WP 10-16 Tor Eriksson and Nicolai Kristensen: Wages or Fringes?
Some Evidence on Trade-offs and Sorting
ISBN 9788778824899 (print); ISBN 9788778824905 (online)
WP 10-17 Gustaf Bruze: Male and Female Marriage Returns to Schooling
ISBN 9788778824912 (print); ISBN 9788778824929 (online)
WP 10-18 Gustaf Bruze: New Evidence on the Causes of Educational
Homogamy
ISBN 9788778824950 (print); ISBN 9788778824967 (online)
WP 10-19 Sarah Polborn: The Political Economy of Carbon Securities and
Environmental Policy
ISBN 9788778824974 (print); ISBN 9788778824936 (online)

WP 10-20 Christian Bjørnskov and Philipp J.H. Schröder: Are Debt
Repayment Incentives Undermined by Foreign Aid?
ISBN 9788778825148 (print); ISBN 9788778825155 (online)
WP 10-21 Roger Bandick: Foreign Acquisition, Wages and Productivity
ISBN 9788778825162 (print); ISBN 9788778825179 (online)
WP 10-22 Herbert Brücker and Philipp J.H. Schröder:
Migration Regulation Contagion
ISBN 9788778825186 (print); ISBN 9788778825193 (online)
2011:
WP 11-01 Annalisa Cristini, Tor Eriksson and Dario Pozzoli:
High-Performance Management Practices and
Employee Outcomes in Denmark
ISBN 9788778825209 (print); ISBN 9788778825216 (online)
WP 11-02 Marianna Marino, Pierpaolo Parrotta and Davide Sala:
New Perspectives on the Evaluation of Public R&D Funding
ISBN 9788778825223 (print); ISBN 9788778825230 (online)
WP 11-03 Filip Pertold:Don’t Drink and… Avoid Risky Sex of Your Peers:
The Influence of Alcohol Consumption of Opposite-Gender
Peers on Youth Risky Sexual Behavior
ISBN 9788778825247 (print); ISBN 9788778825254 (online)
WP 11-04 Johan Vikström, Michael Rosholm and Michael Svarer: The
Relative Efficiency of Active Labour Market Policies: Evidence
From a Social Experiment and Non-Parametric Methods
ISBN 9788778825261 (print); ISBN 9788778825285 (online)
WP 11-05 Erik Strøjer Madsen: Class size, type of exam and student
achievement
ISBN 9788778825292 (print); ISBN 9788778825315 (online)
WP 11-06 Sylvie Blasco and Michael Rosholm: The Impact of Active
Labour Market Policy on Post-Unemployment Outcomes:
Evidence from a Social Experiment in Denmark
ISBN 9788778825322 (print); ISBN 9788778825339 (online)

WP 11-07 Sandra Cavaco, Tor Eriksson and Ali Skalli: Life Cycle
Development of Obesity and Its Determinants
ISBN 9788778825346 (print); ISBN 9788778825353 (online)

