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Introduction

Under the umbrella of the demographic transition theory, and the epidemiological transition theory,
the convergence of mortality has been earnestly examined. The epidemiological transition (sometimes
referred to as a health transition) foresees populations converging through a shift in mortality towards
control over infectious diseases, with low related mortality, and increases in the relative share of non-
communicable diseases (Omran 1971). This idea prevailed in the 1960s and 1970s, and was supported
by rapid gains in survival in developing countries at the end of the WWII, thanks to the spread of

medical progress against infectious diseases.

However, rather than convergence, various periods marked by divergence in mortality trends have
been identified. Some authors even claimed that progress in reducing mortality differences between
populations slowed down in the late 1980s and early 1990s, and that the global convergence in life
expectancy at birth switched to divergence (Moser et al. 2005). In Latin America, high levels of external
mortality (homicide, accident and suicide related deaths) were found to be an obstacle for countries
in the region to converge towards high-income countries’ mortality regime (Alvarez et al. 2020). The
health crisis in eastern Europe, whereby communist regimes lacked resources to run efficient health
systems to deal with chronic diseases and lost out in a cardiovascular revolution of the 1970s, also
sparked a period of divergence, contesting the idea of a fourth stage of delayed degenerative diseases
in the health transition which should have applied everywhere (Olshansky and Ault 1986). In sub-
Saharan Africa, in the 1990s and 2000s, countries diverged widely from a general world-wide
convergent trend in mortality due to the HIV/AIDS epidemic (Gabrielli et al. 2021; McMichael et al.
2004; Neumayer 2004), challenging the stages of the epidemiological transition (Caselli et al. 2002;
Vallin and Meslé 2004).

In an attempt to explain cases of stagnation, reversal, or divergence from declining mortality trends,
trajectories of life expectancy have been grouped into “convergence clubs” (Mayer-Foulkes 2001).
These convergence clubs maintain the idea behind the epidemiological transition — mortality decline
can be expected, just with the right development policies, adapted to each club. Similarly, convergence
in life expectancy has been suggested to be bimodal, with a group of unhealthy high-mortality
countries and a group of health low-mortality countries (Bloom and Canning 2007). During the process

of convergence, some high-mortality countries may make a rapid transition to low, while other
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countries may be stuck in a “mortality trap” with persistent high mortality. This mortality trap suggests
that large efforts are needed for some countries to pass a threshold to transition smoothly to lower

mortality.

In aiming to reach a low level of mortality, will inequalities persist? Will sub-Saharan Africa remain
divergent? Previous research has focused almost exclusively on convergence in life expectancy and/or
child mortality. Yet, if we rely solely on these indicators, we are at risk of missing a more
comprehensive picture. First, child mortality has benefitted from targeted interventions that are also
likely to encourage convergence. The evolution of global inequalities in survival could look very
different beyond age five. Second, in high-mortality countries, life expectancy will be highly sensitive
to child survival, and will change rapidly as age-specific mortality rates decline. In more advanced
countries, deaths are more concentrated in specific age groups, constraining progress in life
expectancy. Convergence is somehow “built in” this metric. We therefore turn to age-disaggregated
measures: age-specific mortality rates to consider the trends in declining mortality, and the possibility

of convergence.

Data and methods

We use estimates of age-specific mortality rates from the 2022 UN World Population Prospects
(Gaigbe-Togbe et al. 2022), covering eleven age groups from birth to age 95, between 1950 to 2022.
To examine convergence, we rely on two metrics: the Dispersion Measure of Mortality (DMM), as
proposed by Moser et al. (2005), and the Gini Index. The DMM measures the degree of dispersion in
mortality, and as calculated as the average absolute inter-country mortality difference weighted by
population size, between every pair of countries (Moser et al. 2005). Declines in DMM indicate
convergence. The Gini Index is a widely used and intuitive coefficient, measuring the inequality in
distribution, where zero reflects equality — or convergence, and one maximal divergence (inequality
between values). We employ two measures to identify convergence and divergence to ensure that our

conclusions are not dependent on the measure we use, since they capture slightly different things.
Results

Since life expectancy is a commonly used metric to examine mortality convergence, we firstly
decompose the contributions of each five-year age group to gains in life expectancy at birth using the
Arriaga method (Arriaga 1984). By doing so we show the differential contribution of gains in life
expectancy across regions — due to age-specific declines in mortality (Figure 1). In central and southern
Asia and in sub-Saharan Africa, where over 11 years in life expectancy were gained, declines in under-

five year olds contributed the most. In Europe, North America, Australia and New Zealand, declines in



deaths in older ages (55-84) contributed the most to gains in life expectancy (those these were more

moderate). Figure 1 validates the importance of examining convergence within age groups.

Figure 1: Age-specific contributions to gains in life expectancy at birth from 1990 to 2019
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Considering mortality amongst children, we see that over time there has been in decline in the Gini
Index from 1950 to 2022 — suggesting greater equity between countries (Figure 2).2 This decline is
particularly steep among 1-4 year olds, and lesser so among 5-14 year olds. These declines are a clear
reflection of the success of programmes aimed to reduce mortality in under-five year olds in low- and
middle-income countries. We see similar declines in the DMM for these age groups. When we consider
adults aged 15-54, we see more moderate declines in both the Gini Index and DMM (and the Gini Index
is much higher as compared to <.05 among children), but as we move though the 10-year age groups
it is clear that there is more diversity in mortality. In other words, there is an age gradient in
convergence. This gradient is also apparent from age 55 to 94, looking at the Gini Index.? However,
when we consider the DMM, we see that in addition to higher values, declines are not seen from age
75 to 94. We actually see increases in the DMM since 1950 for the oldest age group, and from around
1970 for 75-84 year olds. Further analysis (not shown here) based on projected DMM in life expectancy
to 2100 suggests that we can expect to see a divergence in mortality — or at least a stall (if we consider
the Gini Index). This reflects changes in the burden of mortality — as it shifts to older ages. Overall, our

analysis indicates that with further mortality declines, inequalities between countries will likely

2 The spike in the indices around 1960 is due to the famine resulting from The Great Leap Forward in China.
3 The upturn in both measures around 2020 reflects Covid-19 mortality.



increase, unless we work actively to reduce disparities in survival at older ages. The future will be

determined by countries in sub-Saharan African in particular, as they begin to age.

Figure 2: Convergence in age-specific mortality using two measures: DMM and Gini Index

Dispersion measure Dispersion measure Dispersion measure

—_ 01 0 — 15-24 — 5584
—_ 14 @ | — 65-74
514 35-44 75-84

8 i \A/t"

] j

. /
J

[
=
®
r
80

15 20 25 30 35
60

UMM (pop. weigntea)
20

10 15
L L
ff a
o
o
3
UMM (pop. welgntea)
20 40
| 1
/Q

UMM (pop. Weigntea)
5 10
|

0
|
5
|

1950 1970 1990 2010 1950 1970 1990 2010 1950 1970 1990 2010
. Gini index | Gini index Gini index
3 — 01 — 1524 | = 55-64 75-84
—_ 1 9 — 25-34 — 6574 85-94
5-14 S 35-44
o

0.04
I
~
an
on
®

0.03
|

gini INaex (pop. weigntea)
gini Inaex (pop. weigntea)

0.01 0.02
|
0.015
| | |

gini INcex (pop. welgntea)

0.00 0.05 010 015 020 0.25 030 0.35

T T T
1970 1990 2010

T T T T T T T T
1950 1970 1990 2010

T
1950 ! !
1950 1970 1990 2010

References

Alvarez, J. A., Aburto, J. M., & Canudas-Romo, V. (2020). Latin American convergence and divergence
towards the mortality profiles of developed countries. Population Studies, 74(1), 75-92.
https://doi.org/10.1080/00324728.2019.1614651

Arriaga, E. E. (1984). Measuring and explaining the change in life expectancies. Demography, 21(1),
83-96. https://doi.org/10.2307/2061029

Bloom, D. E., & Canning, D. (2007). Mortality traps and the dynamics of health transitions.
Proceedings of the National Academy of Sciences of the United States of America, 104(41),
16044-16049. https://doi.org/10.1073/pnas.0702012104

Caselli, G., Meslé, F., & Vallin, J. (2002). Epidemiologic transition theory exceptions. Genus, 58(1), 9—
51.

Gabrielli, G., Paterno, A., Salvini, S., & Corazziari, I. (2021). Demographic trends in less and least
developed countries: Convergence or divergence? Journal of Population Research (Vol. 38).
Springer Netherlands. https://doi.org/10.1007/s12546-021-09264-2

Gaigbe-Togbe, V., Bassarsky, L., Gu, D., Spoorenberg, T., & Zeifman, L. (2022). World Population
Prospects 2022. United Nations.
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/wpp
2022 _summary_of_results.pdf

Mayer-Foulkes, D. (2001). Convergence Clubs in Cross-Country Life Expectancy Dynamics. WIDER.
Helsinki.



McMichael, A. J., McKee, M., Shkolnikov, V., & Valkonen, T. (2004). Mortality trends and setbacks:
Global convergence or divergence? Lancet, 363(9415), 1155-1159.
https://doi.org/10.1016/50140-6736(04)15902-3

Moser, K., Shkolnikov, V., & Leon, D. A. (2005). World mortality 1950 — 2000 : divergence replaces
convergence from the late 1980s. Bulletin of the World Health Organization, 83(3), 202—209.

Neumayer, E. (2004). HIV/AIDS and Cross-National Convergence in Life Expectancy. Population and
Development Review, 30(4), 727-742.

Olshansky, S. J., & Ault, A. B. (1986). The Fourth Stage of the Epidemiologic Transition : The Age of
Delayed Degenerative Diseases Published by : Wiley on behalf of Milbank Memorial Fund. The
Milbank Quarterly, 64(3), 355—-391. http://www.jstor.org/stable/3350025

Omran, A. (1971). The epidemiologic transition: a theory of the epidemiology of population change.
The Milbank Memorial Fund Quarterly, 49(1), 509-538. https://doi.org/10.1007/s13398-014-

0173-7.2

Vallin, J., & Meslé, F. (2004). Convergences and divergences in mortality. A new approach to health
transition. Demographic Research, 10(SUPPL. 2), 11-44.
https://doi.org/10.4054/demres.2004.s2.2



