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Besides population age structure, health and other
demographic factors can contribute to
understanding the COVID-19 burden
Marı́lia R. Nepomucenoa,1

, Enrique Acostab,1, Diego Alburez-Gutierrezc, José Manuel Aburtod,e,f
,

Alain Gagnong,h, and Cássio M. Turrai

An insightful paper by Dowd et al. (1) highlights the
importance of demography for analyzing coronavirus
disease 2019 (COVID-19)–related mortality. The authors
underscore the role of population age structure and in-
tergenerational contacts for understanding differences
in cross-country fatality and estimate the potential im-
pact of the pandemic on different populations, acknowl-
edging the need for additional information on the
prevalence of comorbidities. We aim to interpret the
proposed scenarios considering the widely different
prevalence of chronic conditions by age in three of the
countries discussed in the original paper. We argue that
the burden of chronic diseases has the potential to offset
the possible benefits of younger populations with differ-
ent epidemiological characteristics.

Age is fundamental to understanding differences
in mortality risks. Indeed, age is a marker of the
gradual accumulation of permanent damage over
the life course and, consequently, is highly associated
with chronic diseases and disabilities (2–4). Epidemio-
logic, social, and built environments amplify this asso-
ciation. As a result, the prevalence of chronic diseases
at any given age can be expected to differ substan-
tially in high-, low-, and middle-income settings. Since
there is evidence that individuals with preexisting
chronic conditions are at an increased risk of severe
COVID-19 disease (5–8), it is essential to understand
age-related health differences with respect to these
conditions to shed light on the COVID-19 burden
across countries.

Dowd et al. (1) applied the estimated age-specific
case-fatality rates of COVID-19 from Italy to younger—
and less healthy—populations. By doing this, they
implicitly assumed that the age prevalence of underlying

comorbidities is similar in Italy, Brazil, and Nigeria. How-
ever, these populations have very different epidemiological
profiles.

Fig. 1 shows the ratios of the age-specific prevalence
of underlying comorbidities of Brazil and Nigeria with re-
spect to Italy using theGlobal BurdenofDisease database
(9) for cardiovascular disease, chronic obstructive pulmo-
nary disease (COPD), and chronic kidney disease, health
conditions most frequently observed in deaths and
hospitalization from COVID-19 (5–8). Relative to
Italy, the prevalence of chronic kidney and COPD
in Brazil and Nigeria is considerably greater at most
ages. Brazil and Nigeria have a substantially higher
prevalence of cardiovascular diseases at adult ages
but a lower prevalence at older ages.

The influence of chronic disease prevalence on
the steep age gradient to severe outcomes from
COVID-19 is still unclear. If this influence is consider-
able, the differences across populations presented
here suggest that younger individuals in low- and
middle-income countries may be at a substantially
higher risk of severe COVID-19 illness than individ-
uals of the same age in high-income settings once
age-related health conditions are considered.

Demography science is not limited to the study of
population distribution by age. Demographers can
help elucidate other sources of between- and within-
age variations in social distancing levels and in-
fection, hospitalizations, and fatality rates as severe
acute respiratory syndrome coronavirus 2 spreads in
different settings. Besides chronic diseases, other
potential factors include population density, household
size and composition, hygienic and sanitary conditions,
access to healthcare services, case notification systems,
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migration and displacement patterns, interregional inequalities, labor-
market structure, economic disparities and welfare programs, en-
demic and other epidemic diseases, early-life conditions, epige-
netic mechanisms, and immunosenescence.

Acknowledgments
We thank Ugofilippo Basellini and Alyson van Raalte for their helpful comments
and suggestions. This project was funded by the European Research Council
under grant number 716323.

1 J. B. Dowd et al., Demographic science aids in understanding the spread and fatality rates of COVID-19. Proc. Natl. Acad. Sci. U.S.A. 117, 9696–9698 (2020).
2 E. Crimmins, S. Vasunilashorn, J. K. Kim, D. Alley, Biomarkers related to aging in human populations. Adv. Clin. Chem. 46, 161–216 (2008).
3 D. Kuh, Y. B. Shlomo, S. Ezra, A Life Course Approach to Chronic Disease Epidemiology (Oxford University Press, New York), ed. 2, 2004).

C
ar

di
ov

as
cu

la
r d

is
ea

se
s

C
hr

on
ic

 k
id

ne
y 

di
se

as
e

C
hr

on
ic

 o
bs

tru
ct

iv
e

pu
lm

on
ar

y 
di

se
as

e

0.51.02.05.0

Ratio (log scale)

Country
Brazil
Nigeria

0.5 1.0 2.0 5.0

20−24
25−29
30−34
35−39
40−44
45−49
50−54
55−59
60−64
65−69
70−74
75−79

80+

20−24
25−29
30−34
35−39
40−44
45−49
50−54
55−59
60−64
65−69
70−74
75−79

80+

20−24
25−29
30−34
35−39
40−44
45−49
50−54
55−59
60−64
65−69
70−74
75−79

80+

Ratio (log scale)

 
H  
compared to  

H  
compared to  

Female Male

Fig. 1. Relative prevalence by health condition and age in Brazil and Nigeria compared to Italy: female and male, 2017. Source: ref. 9.
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