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INTRODUCTION

* Cause of death (CoD) diversity indices measure the extent to which some populations die from more
similar or variegated causes than others.

* Greater heterogeneity could imply lower predictability and more dissimilarity among the
causes from which individuals die = Higher CoD diversity implies greater challenges for health
systems, and efforts to reduce total mortality become more complex and possibly less effective
(Bergeron-Boucher et al., 2020; Calazans & Permanyer, 2023).

* CoD diversity indicators have recently been recognized as important measures of population health
and well-being, providing new perspectives on our understanding of contemporary mortality
dynamics (Bergeron-Boucher et al., 2020; Trias-LlIimés & Permanyer, 2022; Calazans & Permanyer,
2023).



INTRODUCTION

* Several attempts have been made to document how diverse a given CoD profile is. More
specifically, these studies define a CoD diversity index to investigate if the deaths are highly
concentrated in a limited set of causes or are widely dispersed along the CoD classification list
(Bergeron et al., 2020; Calazans and Permanyer, 2023).

* Current approaches have never attempted to assess whether the CoD diversity for an entire
population is mainly attributable to the CoD diversity within the groups conforming to that partition or
the diversity in CoD between them.



OBJECTIVE

* In this paper, we propose a method to decompose overall CoD diversity as the sum of two clearly
interpretable parts: the within- and between-group components.

* To illustrate the usefulness of this novel approach, we will apply it to the context of Latin America
and the Caribbean — one of the regions with highest health inequalities around the globe.



MEASURING COD DIVERSITY

CoD diversity is measured using the Simpson Index of diversity.
Formally, it is defined as

where p. is the share of deaths attributable to cause c in the total deaths.



COD DIVERSITY IN MULTIGROUP SETTINGS

S=SW+SB—2 S +Zannh

g=1h=#g

The first one is a weighted sum of the CoD diversity levels within the groups conforming the population
partition, while the second one captures the diversity one can observe when comparing the mortality
profiles among the different groups.



COD DIVERSITY IN MULTIGROUP SETTINGS

The CoD diversity index can be written using matrix notation as
S=m'XMsXm

where T = (74, ..., ) is the vector of population shares across groups, ' denotes its transposed and

S1 Siz S16
[ S21 52 ' :
Ms=| 1 - S6-16
Se¢1 ' See-1 Sg

is a symmetric matrix including the within-group diversity terms (S;) in the diagonal and the between-
group diversity terms (S,5,) off the diagonal.



CAUSE AND COUNTRY-SPECIFIC CONTRIBUTIONS

It is useful to assess how much of the observed levels of CoD diversity are attributable to

* A cause of death
Cc = pc(l - pc)

* A population subgroup

* Ora cause and population subgroup simultaneously.

C:g = [T[g (pc,g(1 - pc,g))] + [ng (1 - pc,g) Z 7-’-'hpc,h]
h+g



EMPIRICAL APPLICATION

* The probability of dying for each cause was calculated using the age-and-cause-specific number of
deaths and the age-specific mortality rates from the World Health Organization (WHO).

* Deaths were classified into 18 major groups of underlying causes of death following the chapters of
the 10th Revision of the International Classification of Diseases (ICD-10).

* Antigua and Barbuda, Cuba, Dominica, Dominican Republic, Grenada, Saint Lucia, Saint Vincent
and Grenadines, Costa Rica, El Salvador, Mexico, Nicaragua, Panama, Argentina, Brazil, Chile,
Colombia, Ecuador, Guyana, Paraguay, Peru and Uruguay.
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Overall CoD diversity in the LAC region and its components (2000-2018)
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CoD diversity in multigroup settings — Women (2000)
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CoD diversity in multigroup settings — Women (2018)
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distribution
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Countries' contribution to CoD diversity in the LAC region and its

Antigua and Barbuda
Argentina

Brazil

Chile

Colombia

Costa Rica

Cuba

Dominica

Dominican Republic
Ecuador

El Salvador
Grenada

Guyana

Mexico

Nicaragua

Panama

Paraguay

Peru

Saint Lucia

St. Vincent and the Grenadines

Uruguay

components — Women (2000 and 2018)

® 2000 A 2018

Within Between Total
7 7'y 7'y
» 7 Ao
&
7 & &
* »
) [ 3 [ 3
7 Y » »
7 & 3
7 3 * [ N
7 & »
'Y 'y 'Y
7 7 3 3
-~ » »
@ ok oA
¥ | 'Y 'Y
7 3 [ 3
7Y [N -
[ 3 [ 3 [ 3
7 7y 7'
7 * 3
7Y » »
0.0 0.1 0.2 0.3 04 00 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4

Contribution to CoD Diversity in LAC




Countries' contribution to CoD diversity in the LAC region and its
components — Women (2000 and 2018)
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Countries' contribution to CoD diversity in the LAC region and its
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DISCUSSION

* Cause of death (CoD) heterogeneity is a central marker of populations’ health, informing about the
predictability of death — a key ingredient for elaborating successful policies aimed at improving
health and increasing longevity.

* The decomposition approach allows determining what the main sources of CoD diversity are, thus
providing a useful tool for analysists and policy-makers aiming at identifying and eliminating health
inequalities.

* The differences in the CoD profiles between the LAC countries explain expressively more of the
overall CoD diversity than the diversity within the countries. - Even though all LAC countries
experience a mortality profile with a high prevalence of chronic diseases, the concentration around
these causes varies greatly between countries, resulting in very different CoD profiles from each
other.

* Applications of the new methodology provide complementary information about the
heterogeneity in mortality profiles, thus presenting valuable insights into the evaluation and
design of public health policies.
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LIMITATIONS

1. Diversity indicators are sensitive to the number of categories (CoD).
2. The decomposition in components (between and within) is also sensitive to the number of groups
(countries). The greater the number of groups, the greater the between component will be.

- To reduce these problems, we used the same CoD grouping and the same countries during the entire
period.

3. These indicators are also susceptible to small numbers; therefore, the Caribbean islands’ time series
present many oscillations.
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