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Abstract 

Purpose: This study aims to assess the impact that the changing education composition has on 

the life expectancy gap between the sexes from today until 2050 for Denmark. 

Background: Individuals’ education is a determinant factor for the observed life expectancy in 

a population. Life expectancy is normally calculated solely from the observed age-specific 

death rates. Today, the age groups with the greatest impact on the measure are the age-

groups with the highest death rates - the older generation. However, the older generations 

have a completely different educational composition than the younger generations. Thus, we 

study the possible effects that the changing education composition will have in the future 

Danish life expectancy. 

Methods: We propose the use of a weighed life expectancy, taking into account the changing 

education composition of a population. Using information of education and mortality from 

Danish registers, we construct scenarios of life expectancy up until 2050. 

Preliminary results: A widening in the life expectancy gap between the sexes is observed; this 

is in contrast to projections by the UN, which predicts a reduction in the gap. These previous 

calculations are associated with a number of limitations, which will be addressed in this study. 

Introduction 

The cornerstone of health is the life expectancy measure. It is used as a parameter that measures 

a countries overall health. Governments use it as a criterion when assessing how the health sector 

is performing - Both over time, and compared to other nations (European Commission, 2009). 

Calculating life expectancy correctly thus makes up the foundation of correct health policies. 

Females across the entire developed world have had higher life expectancy than males, with a 

median life expectancy of 76.52 years for females, and 70.86 for males in 2008 (Lalic & Ratery, 

2011). In Denmark the difference in life expectancies between the sexes reached a peak in 1979 at 

6 years. Since then it has decreased to around 4 years in 2014 (Danmarks Statistik, 2015a). This 

trend, along with the trend for 10 selected countries for comparison, can be seen on Figure 1 

below:  



 

Source: Author’s calculations and illustrations with data from The Human Mortality Database. Retrieved from 
http://www.mortality.org/cgi-bin/hmd/country.php?cntr=DNK&level=1 

 

The United Nations (UN) projections for Denmark show a continuing decrease in the life 

expectancy sex-gap until it reaches a plateau at 3.4 years in 2050. (United Nations, 2013). 

Females’ remain ahead of males in terms of life expectancy; the difference can be attributed to 

sociological differences, but also to different biological characteristics, that are also found in many 

mammalian species (Vina et al., 2005). These biological differences, like the protective effects of 

oestrogen (Vina et al., 2005), and females’ better immune system (Owens, 2002) assists in 

explaining the life expectancy gap between the sexes.  

Other factors, than biological ones, contribute to the different levels of life expectancy found 

around the world. Smoking for example is considered one of the main factors contributing to the 

recent decrease in the life expectancy sex-gap (Juel & Christensen, 2007). Among the most 

important factors is also education, which is known to be highly correlated to longer life (Corsini, 

2010).  

 

Education as a predictor 

For Denmark, Statistics Denmark found that males with the highest level of education live 6.6 

years longer, and females 5.1 years longer compared to those with only primary education 

(Danmarks Statistik, 2014). Furthermore the gap in life expectancy between education groups 



appears to be widening (Olshansky, et al., 2012 ; Meara et al., 2008). Danish life expectancy for all 

levels of education and both sexes can be seen in Table 1 below: 

 

Since 2004 more females than males attained the highest levels of education (Danmarks Statistik, 

2015b). This increase is not due to a decline or stagnation amongst males, but a more rapid 

increase in females’ educational attainment (Danmarks Statistik, 2015b). The increase is depicted 

in Figure 2 below: 

 

 

Why does this study argue that we should add education as a variable when discussing sex-

differentials in longevity? Normally life expectancy is calculated exclusively on the current 



observed age specific death rates (Knudsen, 2012). Today, the age specific death rates that have 

the highest impact on measures of longevity are the old age-groups where most people die. In 

these older generations males are far ahead in educational levels compared to females. This 

distorts the calculations when we are also interested in the actual lifespan of currently living 

younger generations, with a very different educational composition than their older cohorts. The 

problem gets magnified since education “is the single most important source of empirically 

observable population heterogeneity next to age and sex” (Lutz et al., 2014, s.15). 

Few studies forecast life expectancy for males and females, based on models that take educational 

levels into consideration. One study aggregated all educational groups from post-secondary 

courses up to the highest level of tertiary education levels under the category ‘post-secondary’ 

(Lutz et al., 2014). For countries with high educational levels, like Denmark, this aggregation is 

problematic since the life expectancy difference between the aggregated groups is years 

(Danmarks Statistik, 2014).  

The purpose of this study is to assess the impact that the changing composition of education has 

on female and male life expectancy in Denmark from today until 2050.  

 

Data 

The data for this study comes from the Danish Centralized Civil Register maintained for research 

purposes by Statistics Denmark, which will carry out the record linkage and provide an anonymous 

version (Borchsenius L., 2005). The process and specific analysis plan adhere to security 

regulations established by Statistics Denmark, i.e. one is only allowed to take out results from 

analyses from which no individual can be identified. The study population consists of persons 

attaining 20 years of age or more between 1981 and 2013 in Denmark. Information on exact age 

and education level, as well as death information from the Registry of Causes of Death (Juel & 

Helweg-Larsen, 1999) for those that die in the period is known for every member of the 

population. 

 

Methods 

We suggest a new method to assess the impact that changing educational levels in the population 

will have on life expectancy, and the difference between the sexes.  We plan to assess the current 

https://mail.google.com/mail/u/0/#150857e64bcbbd17__ENREF_3
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situation of mortality differentials in Denmark by sex and the influence of education in mortality 

with multistate life tables (Preston et al., 2001) analysis which allows the transition of individuals 

to higher education levels, while studying the specific mortality at each education level. The 

database that allows us to study life expectancy and its association with education in Denmark is 

the population registers available at Statistics Denmark. The database will allow us to cross-

reference individual level data on levels of education with data on mortality. With this information 

we plan to calculate mortality rates for each age, sex and educational group. Based on these 

mortality rates, life tables can be constructed for all levels of education in Denmark. 

When you factor in the proportion of individuals at each level of education the data from all these 

life tables summed up equals a weighed life expectancy. If there are n education levels then life 

expectancy can be expressed as an average of life expectancies by education: 

 

                             𝑒𝑎,𝑠,𝑡 = ∑ 𝑒𝑎,𝑒,𝑠,𝑡 ∗ 𝑃𝑎,𝑒,𝑠,𝑡

𝑛

𝑒=1

,                     (1) 

 

where 𝑃𝑎,𝑒,𝑠,𝑡 and 𝑒𝑎,𝑒,𝑠,𝑡 are the proportion of individuals and life expectancy at each education 

level e, for each sex s, in each year t, and at each age a. Similarly 𝑒𝑎,𝑠,𝑡 is the resultant weighed life 

expectancy for each sex, at each age, and in each year. This formula is the cornerstone of the 

project, showing the weighting process of the education composition and its mortality in the 

building of overall life expectancy at each age. 

The usefulness of constructing it this way is that it allows us to vary the proportion of individuals at 

each education level, based on observed trends. A further advantage of this method is that the 

weighed life expectancy is a mathematic approximation of the usual life expectancy number. To 

show their similarity and the possibilities of learning the results of equation (1), both measures of 

life expectancy will be compared by trends over time and age.  

 

This study will seek to create our own estimates of the future composition of educational levels 

based on analysis of data from Statistics Denmark. This estimate is highly sensitive to changes in 

the political prioritizations of education; such as the amount of money allocated to higher levels 



education. In an attempt to take this into account, different scenarios of future trends in 

education will be created.  

 

Preliminary results 

Using forecasts on the education composition from the Danish Ministry of education, and data 

from Statistics Denmark on life expectancy at the age of 40 for both sexes, stratified for each 

ISCED education group from level 1 to 7, Bruun-Jensen (2015) calculated the life expectancy gap 

between the genders weighed by the educational composition. The results can be seen in Figure 3 

below, together with a comparison to the UN projections: 

 

 

While the study was limited by only having partial access to life expectancy data at each education 

level, making the results inconclusive, the large difference between the two different scenarios do 

call for future research. The study presented in this proposal solves these problems, by having 

direct access through collaborators in this study, to the "Danish Registers" that have the required 

information. With funding from either Novo Nordisk Foundation or the Danish Council for 

independent research, we will address these shortcomings prior to the EPC in September 2016. 
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