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Abstract  

Overweight and obesity are global major causes of mortality, particularly due to their 
contribution to two leading causes of death: cardiovascular diseases (CVDs) and cancers. In 
Switzerland, while mortality rates due to these diseases have declined steadily in the past 30 
years, the prevalence of overweight (including obesity) has increased in the same period. We 
aimed to assess the contribution of overweight to trends of CVDs/cancers mortality rates 
between 1995 and 2021 in Switzerland, using multiple causes of death data. Because 
CVDs/cancers are frequently accompanied by co-existing ailments, the interplay of these 
conditions adds to the complexity of understanding mortality patterns. We conducted a 
population-based analysis of all deaths where CVDs/cancers were reported anywhere in the 
death certificate. CVDs/cancers were the underlying or contributing cause of death for 
57%/32% of all deaths occurred 1995–2021. We identified overweight-related mortality as any 
death with at least one of the following conditions reported on the death certificate: diabetes, 
chronic kidney disease, obesity, lipidemias or hypertensive heart disease (DKOLH). DKOLH 
conditions were reported in 10% and 7% of the CVDs and cancers deaths, respectively. Both 
DKOLH CVDs/cancers and non-DKOLH CVDs/cancers age-standardized mortality rates 
decreased between 1995 and 2021, with different dynamics. While non-DKOLH mortality rates 
decreased steadily, DKOLH mortality rates increased until 2005 and decreased from 2006 
onward. Additional analyses will be conducted to examine sex- and age-specific trends. This 
study highlights multiple causes of death data as a valuable source of data to track relevant 
mortality trends. 
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Background 

Overweight and obesity are an important population health problem 1 and relevant contributors 
to mortality from cardiovascular diseases (CVDs) and cancers, which are the leading causes of 
death globally 2.  

In Switzerland, the prevalence of overweight (including obesity) in adults has increased 
between 1992 and 2017, from 39% to 51% for men and from 22% to 33% for women 3. These 
trends appeared to affect all age groups and have stabilised since 2012 4, although the 
prevalence of obesity kept increasing. At the same time, death rates for coronary heart diseases 
and stroke have decreased steadily between 1995 and 2018 in most age/sex population strata in 
Switzerland 5. This decline can be explained by an increased access to evidence-based medical 
therapies, an improved health care management of CVDs and CVDs risk factors (e.g., more 
efficient control of hypertension), and a reduction in the prevalence of CVDs risk factors (e.g. 
smoking and poor diet) 6. Similarly, death rates for overall and most types of cancer have 
declined between 1995 and 2017 for both men and women in Switzerland, although the 
mortality rate for lung cancer continues to rise for women 7-9. This trend may be explained by 
declining smoking prevalence among males while rising in females, particularly in those having 
low education and socioeconomic position 10,11, and improvements in early detection of cancers 
(e.g. breast cancer screening programs), treatment and medical care of cancers 12. 

CVDs/cancers mortality rates can be decomposed into two components, namely i) deaths with 
co-occurring overweight-related diseases and ii) deaths unrelated to overweight. It has been 
hypothesized that these components have differing trends. For instance, an attenuation in the 
pace of the decline of CVDs mortality rates followed by an increase in CVDs mortality rate 
was observed among decedents with co-occurring overweight-related diseases in the USA and 
Australia  between 2000 and 2017 13. Among decedents without overweight-related diseases, 
CVDs mortality rates kept declining steadily until 2010 in both countries, and the pace of 
decline started to attenuate only thereafter, without showing sign of increase. Similarly, in the 
USA, mortality rates for cancers not associated with obesity continue to decline, while mortality 
rates for cancers associated with obesity plateaued after 2011 14. 

One relevant approach to identify overweight-related and overweight-unrelated CVDs/cancers 
deaths is by using multiple causes of death (MCOD) data 13,15,16, which consider additional data 
from death certificates often overlooked in traditional mortality statistics. Multiple causes of 
death data better reflect the co-morbid nature of CVDs and cancers. Contrary to traditional 
mortality statistics focusing on the underlying cause of death, this approach allows considering 
the potential interaction of concurrent diseases leading to death. Therefore, we aimed to assess 
trends of MCOD-based overweight-related and -unrelated CVDs/cancers mortality rates in 
Switzerland between 1995 and 2021. We hypothesize differing temporal dynamics of these two 
components. This research endeavour may contribute to a call for maintaining and 
strengthening the prevention of overweight and for continued surveillance of cardiovascular 
and cancer mortality rates in Switzerland. Additionally, it can highlight MCOD data as a 
valuable source of data to track relevant mortality trends. 

 

Data and Methods 
 
Data We conducted a population-based analysis of all CVDs/cancers deaths in Switzerland 
between the years 1995 and 2021. Data about specific causes of death, age at death, sex and 
population size aggregated per year were extracted from the mortality statistics database of the 
Swiss Federal Statistical Office. Causes of death are recorded via the International 
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Classification of Diseases 10th Revision (ICD10) coding system. Mortality data contain the 
underlying cause of death as well as contributing causes related to concomitant diseases (part 
II of the death certificate).  

Target population Individuals aged ≥20 resident in Switzerland. 

Definition of overweight-related CVDs and cancers mortality ICD10 codes corresponding to 
CVDs and cancers matched those provided by corresponding chapters in the Global Burden of 
Disease (GBD) Study 2019 17. Following previous research 13,15, overweight-related deaths 
were identified by any mention on the death certificate of diabetes, chronic kidney disease, 
obesity, lipidemias, or hypertensive heart disease.  

Statistical analyses We performed a multiple causes of death analysis. Specifically, we 
considered CVDs/cancers deaths as reported anywhere in the death certificate, that is 
CVDs/cancers as either the underlying or contributing causes of death. Subsequently, we 
partitioned the so identified CVDs/cancers deaths into two groups according to whether they 
were associated with overweight and obesity or not: (a) DKOLH CVDs/cancers, that is, any 
mention on the death certificate of diabetes, chronic kidney disease, obesity, lipidemias, or 
hypertensive heart disease, and (b) non-DKOLH CVDs/cancers, i.e., all other deaths 13. The 
chosen DKOLH diseases are largely due to overweight and obesity, and previous studies have 
i) used them to identify overweight-related CVDs mortality trends in the USA and Australia13, 
and ii) provided evidence to use them for standardizing reporting of obesity-related mortality15. 

We estimated age-standardized mortality rates via the direct standardization method using the 
1976 European standard population as a reference. Finally, to assess dynamics in the MCOD-
based mortality trends, we estimated the average annual percentage change in mortality rates 
via linear regression.  
 

Preliminary results and anticipated significance 

CVDs were the underlying or contributing causes of death of 57% of all deaths occurred 1995–
2021, with 10% of these CVDs deaths related to overweight. Cancers were the underlying or 
contributing causes of death of 32% of all deaths occurred 1995–2021, with 7% of these cancers 
deaths related to overweight. Both DKOLH CVDs/cancers and non-DKOLH CVDs/cancers 
mortality rates decreased (Figure), with different dynamics. Non-DKOLH mortality rates 
decreased steadily. Non-DKOLH CVDs rates decreased from 296 deaths per 100 000 persons 
in 1995 to 175 deaths per 100 000 persons in 2021, corresponding to an average annual decrease 
of 2%. Non-DKOLH cancers rates decreased from 201 deaths per 100 000 persons in 1995 to 
131 deaths per 100 000 persons in 2021, corresponding to an average annual decrease of 1%. 
DKOLH mortality rates increased until 2005 with an average annual increase of 1% for CVDs 
and of 9% for cancers; and decreased from 2006 onward with an average annual decrease of 
4% for CVDs and of 3% for cancers.  

Additional analyses will be conducted to examine sex- and age-specific trends, and to 
decompose the observed trends into specific categories of CVDs/cancers and into 
socioeconomic groups. 

Current findings indicate that overweight-related mortality rates for two leading causes of death 
as CVDs and cancers have been decreasing in Swiss adults since 2006, contrary to adults living 
in countries as the US and Australia 13,14. This finding highlights multiple causes of death data 
as a valuable source of data to track relevant mortality trends. 
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Figure. Trends of age-standardized mortality rates between 1995 and 2021 for CVDs (first row) and 
Cancers (second row) as underlying or contributing causes of death. Overweight-related deaths 
(DKOLH) are reported on the first column, while overweight-unrelated deaths (non-DKOLH) on the 
second column. Observed yearly mortality rates are reported with black dots and smoothed via locally 
weighted polynomial regression (line in dark gray with 95% confidence intervals in light gray). 
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