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English Summary 

The obesity epidemic in Europe: Assessing the past and current mortality burden and the future of 

obesity. 

Obesity is considered one of the biggest public health challenges of the 21st century, not only because 

of its epidemic nature, but also because of its serious health effects. As obesity is associated with a 

higher risk of developing a range of diseases, and, ultimately, of mortality, it represents a considerable 

threat to the health of populations. This threat is especially relevant in Europe, which has been hit hard 

by the obesity epidemic. Europe is currently the region with the second-highest obesity prevalence 

levels worldwide after the US. Given that large numbers of Europeans are suffering from obesity, 

gaining a deeper understanding of the future progression of obesity in Europe, and of its associated 

mortality burden, is essential. 

Despite the importance of research on obesity, detailed knowledge of the mortality burden of obesity 

in Europe, and of how it is changing over time, is limited. Most previous research on the mortality 

burden of obesity focused on the USA, or on a single European country. Moreover, most of these 

studies focused on the mortality burden at a single point in time. As a result, we lack a comparative 

framework of the mortality burden of obesity in Europe, and of the time trends in the development of 

this burden.  

The main objective of this thesis was to provide new and detailed insights into how obesity affects 

mortality levels and trends at the population level in Europe, and how the obesity epidemic in Europe 

is likely to develop in the future.  

In this thesis, a multidisciplinary approach was applied that combined knowledge, methods, and data 

from both demography and epidemiology. For the analysis, recent demographic and epidemiological 

data were used, and advanced demographic and statistical modelling techniques were applied. By 

applying both a cross-country approach and a temporal approach (by focusing on past and future 

trends), detailed comparable information with considerable public health relevance was obtained.  

Chapter 1 presented background information, and framed the problem and the research questions. It 

also described the recent state of the art in the following areas of obesity research: the mortality 

burden associated with obesity, especially in terms of obesity-attributable mortality; the impact of 

obesity on all-cause mortality/life expectancy; and the future burden of obesity. 

Chapter 2 attempted to determine which methods for estimating obesity-attributable mortality can 

be applied in a European setting when taking a temporal approach. More specifically, the impact of 

these methods on the levels and trends in obesity-attributable mortality was evaluated for the 
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Netherlands over the 1981-2013 period. Three all-cause approaches (a partially adjusted approach, a 

weighted sum approach, and the two approaches combined) and one cause-of-death approach 

(comparative risk assessment (CRA), which we adjusted to purely capture obesity) were applied. The 

results showed that the application of these different approaches led to different estimates of obesity-

attributable mortality fractions (OAMFs) in the Netherlands, ranging from 0.9% to 1.5% in 2013. All of 

the approaches revealed that there was an increase in OAMFs over the study period, with the 

exception of the adjusted CRA approach, which showed a decrease among women. Thus, estimates of 

obesity-attributable mortality levels and trends differed depending on the method applied.  

Chapter 3 evaluated the contribution of age, period, and birth cohort effects and patterns in obesity-

attributable mortality in eight European countries: namely, the Czech Republic, Finland, France, 

Germany, Hungary, Italy, Poland, and the UK. Obesity prevalence and all-cause mortality data by age 

(20-79), sex, and country for the 1990-2012 period were used in the analysis. The results indicated that 

the nonlinear birth cohort contributed significantly to obesity-attributable mortality trends (p < 0.01) 

in all of the populations studied, except among men and women in the Czech Republic and Finland, 

and among German women and Polish men. The largest contributions, which exceeded 25%, were 

observed among men and women in the UK and among women in France. Increases in mortality rate 

ratios (MRRs) for each successive cohort born after 1950 were found only among men and women in 

the UK. For the rest of the populations with significant cohort effects – namely, German men; Polish 

women; and French, Hungarian, and Italian men and women – the analysis showed that the MRRs 

increased in the cohorts born in 1935-1960, but decreased in the cohorts born thereafter. To conclude, 

the birth cohort dimension is important for describing and explaining trends in obesity-attributable 

mortality. 

Chapter 4 aimed to assess the impact of obesity on life expectancy levels and trends over the 1975-

2012 period for the United States and for 26 European national populations: namely, Austria, Belarus, 

Belgium, the Czech Republic, Denmark, Estonia, Finland, France, Hungary, Iceland, Ireland, Italy, Latvia, 

Lithuania, Luxembourg, the Netherlands, Norway, Poland, Portugal, the Russian Federation, Slovakia, 

Spain, Sweden, Switzerland, Ukraine, and the United Kingdom. This was done by measuring the 

potential gain in life expectancy (PGLE) if obesity-attributable mortality had not occurred. The results 

show that in the 26 European countries in 2012, the PGLE ranged from 0.86 to 1.67 years among men 

and from 0.66 to 1.54 years among women, and was estimated to be 1.74 years among men and 1.44 

years among women in the US. The PGLE showed an increase in all of these countries over the study 

period, and was stronger among men than among women. However, the findings also indicated that 

the PGLE levelled off after 1995 among women in Denmark, Switzerland, and the Central and Eastern 

European (CEE) countries. When we estimated the increase in life expectancy at birth between 1975 
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and 2012 without obesity, we found that the increase would have been, on average, 0.78 years higher 

among men and 0.30 years higher among women. Thus, obesity has affected both life expectancy 

levels and life expectancy trends in Europe, albeit to varying degrees across countries and between 

women and men.  

Chapter 5 aimed to forecast obesity over the long term using a novel approach that took into account 

the underlying epidemic wave pattern implemented in the Lee-Carter forecasting technique. The 

countries included in the forecast were Austria, Belgium, Denmark, Finland, France, Germany, Greece, 

Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, 

the United Kingdom, and the United States. Obesity prevalence data for 1975-2016 were used. The 

analysis of past trends showed that obesity increased in all of the countries between 1975-2016, but 

that the increase in obesity prevalence declined over the 1990-2016 period. Obesity was projected to 

reach maximum levels between 2026 and 2054, and these maximum levels were estimated to be 

highest in the US (44%) and the UK (37%) and lowest in the Netherlands (28% among men) and 

Denmark (24% among women). It was further projected that the highest maximum levels will be 

reached first in the US and the UK. Thus, the findings suggest that the obesity epidemic in Europe will 

reach its peak between 2026 and 2054 at levels of at least 25%. 

Finally, in Chapter 6, the main results are summarized and discussed in detail. In addition, reflections 

on the methodological approach and the implications of the findings for public health policies are 

presented.  

Overall, this PhD thesis revealed that the mortality burden of obesity in Europe is significant, albeit 

with clear variations between countries. Specifically, the obesity-attributable mortality fraction 

(OAMF) in the 26 European countries in 2012 was estimated at, on average, 11% among men and 10% 

among women. The impact of obesity on life expectancy in Europe in 2012, as measured by the 

potential gains in life expectancy (PGLE) if obesity was eliminated, was estimated at, on average, 1.22 

years among men and 0.98 years among women. The mortality burden of obesity was found to be 

slightly lower, on average, in Western than in Eastern Europe. Within Western Europe, the UK 

exhibited the largest mortality burden. The mortality burden of obesity (OAMF, PGLE) was shown to 

increase over time, with essential birth cohort effects. According to our forecast, the obesity epidemic 

in Europe will reach its peak between 2026 and 2054 at levels of at least 25%.  

The considerable mortality burden of obesity found for Europe is in line with the high obesity 

prevalence levels observed across Europe. Similarly, the finding that the mortality burden of obesity 

has increased over time is in line with the observation that obesity prevalence has increased sharply 

in Europe in recent decades. A comparison of the current PGLE estimates of obesity with those of 



English Summary |   181    

171 
 

Netherlands over the 1981-2013 period. Three all-cause approaches (a partially adjusted approach, a 

weighted sum approach, and the two approaches combined) and one cause-of-death approach 

(comparative risk assessment (CRA), which we adjusted to purely capture obesity) were applied. The 

results showed that the application of these different approaches led to different estimates of obesity-

attributable mortality fractions (OAMFs) in the Netherlands, ranging from 0.9% to 1.5% in 2013. All of 

the approaches revealed that there was an increase in OAMFs over the study period, with the 

exception of the adjusted CRA approach, which showed a decrease among women. Thus, estimates of 

obesity-attributable mortality levels and trends differed depending on the method applied.  

Chapter 3 evaluated the contribution of age, period, and birth cohort effects and patterns in obesity-

attributable mortality in eight European countries: namely, the Czech Republic, Finland, France, 

Germany, Hungary, Italy, Poland, and the UK. Obesity prevalence and all-cause mortality data by age 

(20-79), sex, and country for the 1990-2012 period were used in the analysis. The results indicated that 

the nonlinear birth cohort contributed significantly to obesity-attributable mortality trends (p < 0.01) 

in all of the populations studied, except among men and women in the Czech Republic and Finland, 

and among German women and Polish men. The largest contributions, which exceeded 25%, were 

observed among men and women in the UK and among women in France. Increases in mortality rate 

ratios (MRRs) for each successive cohort born after 1950 were found only among men and women in 

the UK. For the rest of the populations with significant cohort effects – namely, German men; Polish 

women; and French, Hungarian, and Italian men and women – the analysis showed that the MRRs 

increased in the cohorts born in 1935-1960, but decreased in the cohorts born thereafter. To conclude, 

the birth cohort dimension is important for describing and explaining trends in obesity-attributable 

mortality. 

Chapter 4 aimed to assess the impact of obesity on life expectancy levels and trends over the 1975-

2012 period for the United States and for 26 European national populations: namely, Austria, Belarus, 

Belgium, the Czech Republic, Denmark, Estonia, Finland, France, Hungary, Iceland, Ireland, Italy, Latvia, 

Lithuania, Luxembourg, the Netherlands, Norway, Poland, Portugal, the Russian Federation, Slovakia, 

Spain, Sweden, Switzerland, Ukraine, and the United Kingdom. This was done by measuring the 

potential gain in life expectancy (PGLE) if obesity-attributable mortality had not occurred. The results 

show that in the 26 European countries in 2012, the PGLE ranged from 0.86 to 1.67 years among men 

and from 0.66 to 1.54 years among women, and was estimated to be 1.74 years among men and 1.44 

years among women in the US. The PGLE showed an increase in all of these countries over the study 

period, and was stronger among men than among women. However, the findings also indicated that 

the PGLE levelled off after 1995 among women in Denmark, Switzerland, and the Central and Eastern 

European (CEE) countries. When we estimated the increase in life expectancy at birth between 1975 

 

172 
 

and 2012 without obesity, we found that the increase would have been, on average, 0.78 years higher 

among men and 0.30 years higher among women. Thus, obesity has affected both life expectancy 

levels and life expectancy trends in Europe, albeit to varying degrees across countries and between 

women and men.  

Chapter 5 aimed to forecast obesity over the long term using a novel approach that took into account 

the underlying epidemic wave pattern implemented in the Lee-Carter forecasting technique. The 

countries included in the forecast were Austria, Belgium, Denmark, Finland, France, Germany, Greece, 

Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, 

the United Kingdom, and the United States. Obesity prevalence data for 1975-2016 were used. The 

analysis of past trends showed that obesity increased in all of the countries between 1975-2016, but 

that the increase in obesity prevalence declined over the 1990-2016 period. Obesity was projected to 

reach maximum levels between 2026 and 2054, and these maximum levels were estimated to be 

highest in the US (44%) and the UK (37%) and lowest in the Netherlands (28% among men) and 

Denmark (24% among women). It was further projected that the highest maximum levels will be 

reached first in the US and the UK. Thus, the findings suggest that the obesity epidemic in Europe will 

reach its peak between 2026 and 2054 at levels of at least 25%. 

Finally, in Chapter 6, the main results are summarized and discussed in detail. In addition, reflections 

on the methodological approach and the implications of the findings for public health policies are 

presented.  

Overall, this PhD thesis revealed that the mortality burden of obesity in Europe is significant, albeit 

with clear variations between countries. Specifically, the obesity-attributable mortality fraction 

(OAMF) in the 26 European countries in 2012 was estimated at, on average, 11% among men and 10% 

among women. The impact of obesity on life expectancy in Europe in 2012, as measured by the 

potential gains in life expectancy (PGLE) if obesity was eliminated, was estimated at, on average, 1.22 

years among men and 0.98 years among women. The mortality burden of obesity was found to be 

slightly lower, on average, in Western than in Eastern Europe. Within Western Europe, the UK 

exhibited the largest mortality burden. The mortality burden of obesity (OAMF, PGLE) was shown to 

increase over time, with essential birth cohort effects. According to our forecast, the obesity epidemic 

in Europe will reach its peak between 2026 and 2054 at levels of at least 25%.  

The considerable mortality burden of obesity found for Europe is in line with the high obesity 

prevalence levels observed across Europe. Similarly, the finding that the mortality burden of obesity 

has increased over time is in line with the observation that obesity prevalence has increased sharply 

in Europe in recent decades. A comparison of the current PGLE estimates of obesity with those of 



English Summary182   | 

173 
 

smoking and alcohol showed that the impact of obesity on life expectancy levels lies between that of 

smoking and alcohol. It is, therefore, clear that the mortality burden of obesity in Europe should not 

be ignored.  

The variations in the mortality burden observed across European countries can be related to the 

different stages of the obesity epidemic these countries have reached. Specifically, the progression of 

the obesity epidemic has clearly differed in Western and in Eastern Europe, mainly because the 

economic and political changes that occurred in Eastern Europe only led to the stagnation of obesity 

in those countries. The remaining variations observed across countries have been attributed to a wide 

range of contextual and individual factors, such as differences in economic and political conditions, in 

obesogenic environments, and in dietary and physical activity patterns that are partly related to 

socioeconomic status.  

Our findings clearly show that of the Western European countries studied, the UK is the forerunner in 

the obesity epidemic, and thus closely follows the trends observed in the US. 

This thesis encompassed some novelties and went beyond previous research. Specifically, our use of a 

comparative framework in combination with a temporal approach provided us with detailed insights 

into the mortality burden of obesity and its development over time. For the first time in a study 

conducted in Europe that focuses on obesity-attributable mortality, the birth cohort dimension was 

included. In addition, we applied a novel projecting approach that enabled us to generate long-term 

forecasts. At the same time, this PhD research was subject to limitations, including limitations in the 

majority of the data used; namely, the obesity prevalence data, the relative risk data, and the cause-

specific mortality data. Future research would greatly benefit from studies that address this knowledge 

gap, as the data produced by such studies could improve the estimates of obesity-attributable 

mortality. 

The results of this thesis have important implications, as they indicate that obesity and its associated 

mortality burden should be given more attention in both societal and public health policy discussions. 

In particular, public health policies that are effective in preventing obesity from increasing further are 

needed. The large variations in obesity and its associated mortality burden that have been found across 

European countries suggest that strategies tailored to different countries, combined with multi-level 

interventions, are required to address the multifactorial aetiology of obesity. Our finding that birth 

cohort effects play a large role in obesity trends suggest that interventions starting early in life could 

contribute to the development and maintenance of healthy habits. These policies are essential not 

only for tackling the obesity epidemic, but for improving the overall health and well-being of 

populations across Europe, today and in the future.  
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Nederlandse samenvatting 

De Europese obesitasepidemie: bepaling van de sterftelast in heden en verleden en de mogelijk 

toekomstige ontwikkeling 

Obesitas wordt gezien als een van de grootste uitdagingen voor de volksgezondheid van de 21e eeuw, 

niet alleen vanwege het epidemische karakter ervan maar ook vanwege de ernstige 

gezondheidseffecten. Obesitas wordt geassocieerd met een hoger risico op een groot aantal 

aandoeningen en uiteindelijk op overlijden en vormt een ernstige bedreiging van de volksgezondheid. 

Dit is vooral belangrijk in Europa, een regio die zwaar getroffen is door de obesitasepidemie: na de VS 

heeft Europa de hoogste obesitasprevalentie ter wereld. Omdat veel Europeanen lijden aan obesitas 

is het essentieel een beter begrip te krijgen van de sterftelast die hiermee gepaard gaat en van de 

mogelijk toekomstige ontwikkeling van de obesitasepidemie in Europa. 

Ondanks de relevantie van onderzoek naar obesitas is er weinig gedetailleerde kennis over de 

obesitasgerelateerde sterftelast in Europa en hoe deze in de tijd verandert. De meeste studies 

concentreerden zich op de VS of op een bepaald Europees land en op de sterftelast op een specifiek 

moment. Zodoende ontbreekt landenvergelijkend onderzoek naar de obesitasgerelateerde sterftelast 

in Europa en de ontwikkeling daarvan. 

Het hoofddoel van dit proefschrift is het verkrijgen van nieuwe en gedetailleerde inzichten in de 

invloed van obesitas op sterfteniveaus en lange-termijn sterfteontwikkelingen in Europa en hoe de 

Europese obesitasepidemie zich waarschijnlijk zal ontwikkelen.  

Hiervoor is een multidisciplinaire aanpak gehanteerd, waarin kennis, methoden en data uit de 

demografie en de epidemiologie zijn gecombineerd. Voor de analyses worden recente demografische 

en epidemiologische data gebruikt en geavanceerde demografische en statistische technieken 

toegepast. Door zowel landenvergelijkend als dynamisch te werk te gaan (o.a. door ontwikkelingen in 

het verleden en de toekomst te onderzoeken) werd gedetailleerde vergelijkende informatie verkregen 

die van groot belang is voor de volksgezondheid.  

Hoofdstuk 1 presenteert achtergrondinformatie, plaatst het probleem en de onderzoeksvragen in 

perspectief en bespreekt de stand van zaken op het gebied van onderzoek naar obesitas, naar 

obesitasgerelateerde sterftelast, naar het effect van obesitas op de algehele sterfte en de 

levensverwachting en naar de toekomstige ontwikkeling van obesitas. 

Hoofdstuk 2 bespreekt welke methoden gebruikt kunnen worden om obesitasgerelateerde sterfte te 

schatten in de Europese situatie en diens ontwikkeling over tijd. Meer specifiek wordt het effect van 

deze methoden op de Nederlandse obesitasgerelateerde sterfte en de ontwikkeling daarvan 
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