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Abstract: Inequalities in life expectancy by education have long been a focus of epidemiological and 

demographic research. Monitoring these inequalities is important, and it comes with challenges. For many 

of these challenges there is no easy solution. We argue that researchers need to be aware of them when 

studying, and reading about, educational inequalities in mortality. In this editorial, we outline some of 

these challenges. Most of them are not restricted to educational inequalities in mortality, but apply more 

broadly to socio-economic inequalities. Specifically, we see three main challenges: measures, mapping, 

and meaning. These challenges relate to three questions. How do we measure inequalities? How do results 

map to policy measures? And what meaning do the results have in a broader context of mortality change? 
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Individuals with low socio-economic status have, on average, a shorter lifespan than individuals with high 

socio-economic status. These inequalities are found across the globe; they are large; and they are 

persistent over time. Socio-economic inequalities in life expectancy are a key challenge of modern 

societies. They are both a cause and a consequence of unequal opportunities, and they have far reaching 

consequences at both the individual and the societal level. For instance, they are a serious concern for the 

equitable design of pension policies, as individuals with high-socio-economic status spend more time in 

retirement and receive pensions for a longer time [1].  

Inequalities in life expectancy by education have long been a focus of epidemiological and demographic 

research, as education is comparatively straightforward to measure, it is fixed from early adulthood and 

precedes other markers of attained socioeconomic status such as income or wealth, and it is a strong 

predictor of the overall socio-economic status [2]. Trends in educational inequalities in mortality are 

heterogeneous across countries. The gap between the lowest and highest educated has increased in some 

countries and decreased in others [3].  

The paper by Zazueta-Borboa et al. [4] provides an important contribution to our understanding of these 

changing inequalities. Using high-quality register data from three European countries (England/Wales, 

Finland, and Italy represented with data from Turin), it assesses long-term trends in the gap in remaining 

life expectancy at age 30 between the high and low educated from 1971/72 to 2017/19. A key finding is 

that all countries experienced both narrowing and widening gaps in life expectancy across educational 

groups, or what they refer to as “reversals of inequalities”. For Finnish men inequality first increased over 

time, but recently started to decrease; and for English men the opposite holds. Using decomposition 

techniques, the authors show these reversals have largely been driven by the mortality dynamics of the 

low educated aged 30 to 54. This accords with research arguing that differences in the institutional, 

economic, and environmental contexts matter most for disadvantaged groups [5]. 

Monitoring inequalities in life expectancy is important, and it comes with challenges. For many of these 

challenges there is no easy solution. We argue that researchers need to be aware of them when studying, 

and reading about, educational inequalities in mortality. We outline some of these challenges below. Most 

of them are not restricted to educational inequalities in mortality, but apply more broadly to socio-

economic inequalities. Specifically, we see three main challenges: measures, mapping, and meaning. 

These challenges relate to three questions. How do we measure inequalities? How do results map to policy 

measures? And what meaning do the results have in a broader context of mortality change? 

First, there are many measures available to assess mortality inequalities, and our assessment might 

depend on the measure we use. Zazueta-Borboa et al. used the range in life expectancy, which ignores the 

impact of intermediate groups on the gradient.  Measures also vary in their response to mortality change 

at different ages, as well as in their substantive interpretation. Life expectancy is equal to the average 

length of lifespans in a life table population. In contrast, measures of lifespan variation move away from 

the average and aim to capture the variability in lifespans. This includes, for instance, the variance of 

lifespans.  

The variance of lifespans can be decomposed into the variance between educational groups and the 

variance within educational groups. Empirically, the variance between educational groups is much smaller 



than the variance within groups, and education explains only little of the overall variance, usually less than 

10% [6]. While low explanatory power is not uncommon for socio-economic variables, it puts educational 

inequalities into perspective, and there are many other factors determining the length of lifespans. Recent 

methodological developments try to reconcile inconsistent findings from different measures with new 

approaches which take into account both the overall variability of lifespans and the relative performance 

of different socio-economic groups [7].  

Second, is the question of how measures are mapping to policy recommendations and interventions. 

Measures based on life tables – including life expectancy and measures of lifespan variation – do not use 

the actual age structure of populations, but the artificial age structure implied by the life table. This has 

the benefit of removing the impact of the age structure from group comparisons, making these 

comparisons easier to interpret. However, policy interventions are not applied to artificial but to real 

populations. For instance, consider two groups which have the same age-specific mortality rates, but one 

group is very young and the other group is very old. When comparing life tables, both groups will appear 

to be equal. However, if mortality rates increase with age, the older group will have more deaths. When 

the older group is also the more disadvantaged (as in the case of the low educated) reducing inequalities 

at older compared to younger ages would have a larger absolute impact on the total inequalities, even if 

relative inequalities in rates are smaller at these ages [8]. 

Finally, the changing magnitude of mortality inequality only has meaning in a broader historical context of 

intertwined social, economic, and political developments. What do inequality trend reversals really mean? 

By analyzing these reversals, Zazueta-Borboa et al. [4] implicitly suggest that inequalities in life expectancy 

should remain stable. Why should we expect this? Life expectancy regularly converges and diverges 

between populations [9]; diseases rise and fall [10]. Inequalities widen when medical innovation is first 

adopted by the most advantaged, and narrow as technologies become widely available. New healthy and 

unhealthy behaviors also spread through social diffusion processes [11]. The myriad of pathways through 

which socioeconomic status acts as a fundamental cause of disease cause both continuities and change in 

mortality gradients [12]. These more distal long-running patterns occur simultaneously, and on top of the 

more proximate policy changes singled out by Zazueta-Borboa et al. in the discussion. While it is certainly 

plausible that changing alcohol patterns (Finland) and austerity measures (UK) are driving some of these 

patterns we are witnessing, we have to be careful in interpreting trend reversals in all-cause mortality 

through shifts in single policies without an eye on longer-running mechanisms. 

Reducing educational inequalities in mortality, and socio-economic inequalities more broadly, will crucially 

depend on reliable reporting of levels and trends, and on identifying viable targets for interventions based 

on this reporting. Understanding mortality measures, how they map to policies, and their context-

depending meaning is required to achieve these aims. The paper by Zazueta-Borboa et al. [4] takes an 

important step in this direction.  

References 
[1] Jiaxin Shi, Martin Kolk; How Does Mortality Contribute to Lifetime Pension Inequality? Evidence From 

Five Decades of Swedish Taxation Data. Demography 1 October 2022; 59 (5): 1843–1871. doi: 

https://doi.org/10.1215/00703370-10218779 

https://doi.org/10.1215/00703370-10218779
https://doi.org/10.1215/00703370-10218779
https://doi.org/10.1215/00703370-10218779


[2] Galobardes B, Shaw M, Lawlor DA, Lynch JW, Davey Smith G. Indicators of socioeconomic position (part 

1). J Epidemiol Community Health. 2006 Jan;60(1):7-12. doi: https://doi.org/10.1136/jech.2004.023531  

[3] Mackenbach, J.P., Rubio Valverde, J., Bopp, M. et al. Progress against inequalities in mortality: register-

based study of 15 European countries between 1990 and 2015. Eur J Epidemiol 34, 1131–1142 (2019). 

https://doi.org/10.1007/s10654-019-00580-9  

[4] Zazueta-Borboa J. D., Martikainen, P., Aburto, J. M., Costa, G., Peltonen, R., Zengarini, N., Sizer, A., 

Kunst, A. E., Janssen, F. Reversals in past long-term trends in educational inequalities in life expectancy for 

selected European countries. J Epidemiol Community Health. 

[5] Jennifer Karas Montez, Anna Zajacova, Mark D. Hayward, Steven H. Woolf, Derek Chapman, Jason 

Beckfield; Educational Disparities in Adult Mortality Across U.S. States: How Do They Differ, and Have They 

Changed Since the Mid-1980s?. Demography 1 April 2019; 56 (2): 621–644. doi: 

https://doi.org/10.1007/s13524-018-0750-z 

[6] van Raalte, A.A., Kunst, A.E., Lundberg, O. et al. The contribution of educational inequalities to lifespan 

variation. Popul Health Metrics 10, 3 (2012). https://doi.org/10.1186/1478-7954-10-3  

[7] Iñaki Permanyer, Isaac Sasson, Francisco Villavicencio, Group- and individual-based approaches to 

health inequality: towards an integration, Journal of the Royal Statistical Society Series A: Statistics in 

Society, 2023;, qnac001, https://doi.org/10.1093/jrsssa/qnac001 

[8] Pifarré i Arolas, H., Acosta, E., Dudel, C., Hale, J. M., Myrskylä, M. (2023): Exposure-adjusted 

racial/ethnic disparities in mortality in the U.S. Epidemiology. 

https://doi.org/10.1097/EDE.0000000000001595    

[9] Vallin, J., Meslé, F. Convergences and divergences in mortality: A new approach of health transition. 

Demographic Research Special Collection 2 (2004). https://dx.doi.org/10.4054/DemRes.2004.S2.2  

[10] Mackenbach, J.P. The rise and fall of diseases: reflections on the history of population health in Europe 

since ca. 1700. Eur J Epidemiol 36, 1199–1205 (2021). https://doi.org/10.1007/s10654-021-00719-7  

[11] Fred C. Pampel, Inequality, Diffusion, and the Status Gradient in Smoking, Social Problems, Volume 

49, Issue 1, 1 February 2002, Pages 35–57, https://doi.org/10.1525/sp.2002.49.1.35  

[12] Link BG, Phelan J. Social conditions as fundamental causes of disease. J Health Soc Behav. 1995 

 

https://doi.org/10.1136/jech.2004.023531
https://doi.org/10.1007/s10654-019-00580-9
https://doi.org/10.1007/s13524-018-0750-z
https://doi.org/10.1007/s13524-018-0750-z
https://doi.org/10.1007/s13524-018-0750-z
https://doi.org/10.1186/1478-7954-10-3
https://doi.org/10.1093/jrsssa/qnac001
https://doi.org/10.1093/jrsssa/qnac001
https://doi.org/10.1097/EDE.0000000000001595
https://dx.doi.org/10.4054/DemRes.2004.S2.2
https://doi.org/10.1007/s10654-021-00719-7
https://doi.org/10.1525/sp.2002.49.1.35

