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ABSTRACT

Latin America has struggled to control the transmission

of COVID-19. Comparison of excess death (ED) rates
during the pandemic reveals that Ecuador is among the
highest impacted countries. In this analysis, we update
our previous findings with the most complete all-cause
mortality records available for 2020, disaggregated by
sex, age, ethnicity and geography. Our study shows that in
2020, Ecuador had a 64% ED rate (95% Cl 63% to 65%)
or 64% more deaths than expected. Men had a higher

ED rate, 75% (95% Cl 73% to 76%), than women’s 51%
(95% Cl 49% to 52%), and this pattern of higher EDs for
men than women held for most age groups. The only
exception was the 20-29 age group, where women had
19% more deaths, compared to 10% more deaths for
men, but that difference is not statistically significant. The
analysis provides striking evidence of the lack of COVID-19
diagnostic testing in Ecuador: the confirmed COVID-19
deaths in 2020 accounted for only 21% of total EDs. Our
significant finding is that indigenous populations, who
typically account for about 5% of the deaths, show almost
four times the ED rate of the majority mestizo group.
Indigenous women in each age group have higher ED rates
than the general population and, in ages between 20 and
49 years, they have higher ED rates than indigenous men.
Indigenous women in the age group 20-29 years had an
ED rate of 141%, which is commensurate to the ED rate of
indigenous women older than 40 years.

INTRODUCTION

The impact of COVID-19 in Latin America
has reached the levels of a humanitarian
crisis, amplifying the effects of structural
socioeconomic inequalities in the region.1
Governments struggled to mitigate and
suppress disease transmission in the general
population. However, less resources were
allocated to indigenous populations,” which
was revealed by their application for judicial
protection. In Ecuador, the combination
of limited testing and lack of monitoring of
symptomatic cases limits knowledge of the
trajectory of the COVID-19 pandemic and on
co-circulating variants of interest. Compar-
ison of excess death (ED) rates during the
pandemic confirms that Ecuador is among
the top 20% impacted countries in the world.”
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» The impact of COVID-19 in Latin America became a
humanitarian crisis in 2020, amplifying the effects of
structural socioeconomic inequalities.

» Ecuador had 64% (95% Cl 63% to 65%) more deaths
than expected, one of the highest excess death (ED)
rates in the world, with only 20% of those being offi-
cially attributable to COVID-19 due to limited SARS-
CoV-2 testing. The indigenous population had 125%
more deaths than expected, and in the general pop-
ulation, men had higher or equal EDs than women in
all age categories.

» The patterns of EDs as a function of age and sex are
different for the indigenous population: indigenous
people aged from 60 to 69 years had 200% (95%
Cl 183% to 216%) more deaths than expected, and
indigenous women aged from 20 to 29 years had an
ED rate four times higher than that of same-aged
men.

» Increased disease surveillance programmes tar-
geting the most affected subpopulations, includ-
ing postmortem confirmatory testing of suspected
cases, can improve situational awareness of public
health to better allocate needed resources.

In our previous study,* we found that during
the pandemic (from January to September
2020) all-cause mortality increased by 71%
(70% to 72%) from that observed in years
prior to the COVID-19 outbreak. Our analysis
further revealed a disproportionately large
ED rate among the Ecuadorian indigenous
populations.

In this note, we update our previous find-
ings with the most complete Ecuadorian death
records available for 2020, disaggregated by
sex, age and ethnicity, to improve our quanti-
fication of the impact of COVID-19. The aim
of this paper is to present a systematic descrip-
tion of the magnitude of COVID-19 related
deaths by sex, ethnicity and age in Ecuador.
Root cause analysis for observed devia-
tions from typical COVID-19 death profiles
observed throughout the world—increased
deaths with age and higher death rates for
men—requires more than a statistical analysis
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linking social and ethnographic factors to EDs, which is
beyond the scope of this paper.

ESTIMATING MORTALITY RATES

Most countries have used the official number of daily
incidence and deaths attributable to SARS-CoV-2 to
measure the impact of the COVID-19 pandemic. These
quantities depend on testing capacity, which can lead to
a biased image of the spread of COVID-19 if testing levels
are low or unequally distributed across the population.
A more reliable measure, as attested by the US National
Academies of Sciences, Engineering, and Medicine® are
EDs, defined as the difference between the number of
all-cause deaths during the pandemic and the number
of expected deaths in the absence of the COVID-19 for
2020. The expected number of deaths in the absence of
COVID-19 was modelled using the reported mortality
data in previous years. Specifically, we use mortality
data from 2015 to 2019 to estimate the baseline death
counts to be compared with the recorded deaths from 1
January 2020 to 29 December 2020. The uncertainty in
the expected baseline of deaths is captured by 95% CIs
obtained by fitting our model to resampled mortality data
from 2015 to 2019. These intervals are used to compute
all the ClIs presented as ranges of discussed quantities in
the text and table 1.

In countries with reliable death reporting systems,
EDs are a more reliable measure of the true impact of
COVID-19. It aggregates deaths directly attributable to
SARS-CoV-2 infections with fatalities indirectly associ-
ated with the COVID-19 pandemic, such as deaths due
to lack of adequate medical treatment that occurs when
the healthcare systems are overburdened. When inter-
preted as a measure of deaths associated with COVID-19,
ED may, in certain subpopulations, have a negative bias
because generally protective behavioural changes might
also prevent deaths for causes other than COVID-19. EDs
are not necessary a reliable image of the dynamics of
COVID-19, due to intrinsic variability in case fatality rates
over time and space (ie, more or fewer persons might die
given a constant incidence depending on who was being
infected). However, EDs are a powerful measure of the
burden of a new disease for which official records may
not be reliable.

To compare EDs across different groups, we use two
measurements: (1) the ED Factor, which is the ratio of
number of all-cause deaths during the pandemic to the
number of expected deaths in the absence of COVID-19
and (2) the ED rate, which is the change in mortality
during the pandemic relative to the expected mortality,
calculated as the number of EDs over the expected
deaths. Neither of these two measures depend on the size
of the (sub)populations being compared. To illustrate,
an ED factor of 1.5 is equivalent to a 50% ED rate, corre-
sponding to 50% more deaths than expected.

The reporting of deaths is often delayed, which can
limit the ability of ED analysis to address real-time needs.

However, Ecuador has a relative short death reporting
delay compared with other countries, partly due to the
fact that the deceased cannot be buried without an offi-
cial death certificate. In a typical year, death records
collected up to the middle of February would have
contained 98.8% of all the deaths that occurred in the
previous year. However, as could be expected, the burden
of the pandemic resulted in longer reporting delays in
Ecuador.

As a result, the updated 2020 death counts are mostly
only slightly (1%-2%) larger than the death counts
used in the original study. Only during the peak of the
pandemic are the revised death counts 3%-4% larger
than originally reported. Death reports may also miss
useful information. While under normal circumstances,
all but 5% report ethnicity of the decease, during
2020, the rate of missing ethnicity rose to 24%. Finally,
due to limited diagnostic and postmortem testing for
SARS-CoV-2, only 21% of the EDs in 2020 are officially
attributed to COVID-19.

Our previous analysis of ED from January to September
2020, showed that there were 71% (70% to 72%) more
deaths than expected in Ecuador, that men had a higher
ED rate, 83% (81% to 85%), than women, who had 56%
(54% to 58 %), and that EDs increased with age, although
the ED mortality rate was highest for people aged from
60 to 69 years (133%; 129% to 137%). This new study
covers all of 2020 and reveals that the ED rate decreased
to 64% (63% to 66%) (ie, there were between 63% and
65% more deaths than expected), lowering the overall
ED rate for men to 75% (73% to 76%) and for women to
51% (49% to 52%). This means that towards the end of
2020, the overall impact of COVID-19 on mortality rates
had decreased.

This trend of lower ED rates by the end of 2020 also
applies to all age groups for people over 50 and for those
under 10 years of age. However, the ED rates increased
for all people aged 10-50 (see table 1 and online supple-
mental figure S3). Specifically, EDs by age group still
show that the most affected group is the 60-69 years old
with 112% (108% to 115%) more deaths than expected,
followed by age groups 70-79 and 50-59 years old, with
96% (93% to 98%) and 88% (83% to 91%) more deaths
than expected, respectively. By contrast, the age groups
40-49 and 80 years and older in the original study had
nearly the same ED rate, 63% (58% to 68%) and 62%
(60% to 64%), but when accounting for all deaths until
the end of the year, the 80 years and older age group
finished the year with 54% (52% to 56%) more deaths
than expected compared with 69% (64% to 73%) for the
40-49 age group.

The age group 30-39 years also ended the year with
a higher per cent of EDs, 34% (25% to 41%) than the
one measured back in September, 2020, which was 24%
(15% to 33%). Finally, the age groups 20-29 and 10-19
years old showed an increased ED rate in the new study,
but since those groups had lower than expected deaths
back in September, they were minimally affected by
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Figure 1

the pandemic. At the end, there were less deaths than
expected for people younger than 20 years.

Patterns are consistent for EDs by age group for women
and men across the entire population as indicated in the
left panel of figure 1, that also shows higher ED rates for
men than women across age groups, except for the age
group 20-29 years where women show 19% (9% to 27%)
more EDs than expected compared with 10% (5% to
15%) for men.

Geographically, most provinces ended the year with
similar ED rates than those measured at the end of
September. Statistically significant changes include,
Guayas and Santa Elena, the two provinces mostimpacted
early in the pandemic, with 20 (95% CI -22% to -18%)
and 22 (95% CI -31% to —14%) percentage points lower
in ED rate than as measured at the end of September;
other significant decreases in ED rates are El Oro (-7%;
95% CI 3% to 12%) and Los Rios (—4%; 95% CI -8% to
-1%). Only Azuay had a 7% (95% CI 3% to 10%) statisti-
cally significant increase in ED rate. Online supplemental
figure S1 shows the final ED factor for all 24 provinces.
The strict national lockdown put in place in mid-March
of 2020, 2-3 weeks prior to these provinces’ EDs peaks in
late March and early April, most likely prevented further
deaths and particularly, such high levels of EDs as the
ones observed in Guayas and Santa Elena at the begin-
ning of the pandemic.

Limitations in diagnostic testing in Ecuador are
striking.® In Chile, a country of similar characteristics,
EDs have matched attributable COVID-19 deaths.” In
Ecuador, confirmed COVID-19 deaths in 2020 accounted
for only 21% of total EDs (compared with 20% until 22
September 2020), showing no significant improvement
in testing.

HIGHER IMPACT IN INDIGENOUS GROUPS

Of the two major ethnic groups in Ecuador for which
ethnicity is recorded in the death registry, the mestizo
group that typically accounts for about 84% of the regis-
tered deaths ended 2020 with 32% (31% to 33%) more

Indigenous Population
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Excess death factor by sex and age group for the general and the indigenous populations.

deaths than expected. In contrast, the indigenous group
that typically accounts for about 5% of the deaths, shows
almost four times the ED rate than the mestizo group,
with 125% (120% to 131%) more deaths than expected.
Online supplemental figure S2 shows the 2020 time series
of the weekly ED factor by sex and ethnic groups.

UNUSUAL DEATH PATTERNS IN WOMEN

Comparison of the left and right panels in figure 1 shows
that the indigenous group had a higher ED rate across all
sex and age groups than the general population. Notably,
indigenous women not only have higher EDs rate for
each age group than in the general population, but had
higher ED rate for ages between 20 and 50 years than
indigenous men. Among indigenous women, the age
group 20-29 years was the fourth worse group impacted
with an excess rate of 141% (94% to 190%).

CONCLUSION

Our follow-up study has demonstrated the high and
otherwise hidden burden of COVID-19 in Ecuador
through 2020. We found a shift in mortality to younger
age groups and a continuing, disproportional burden of
EDs in indigenous populations. For the general popula-
tion, men remain more impacted than women for all age
groups. That pattern changes for the indigenous popu-
lation, where in some age groups, women have a statis-
tically significant higher EDs. In particular, indigenous
women in the age group 20-29 have four times higher
ED rate than their men counterpart. Our study does not
reveal the cause of this large disparity.

Given that the indigenous population has been histor-
ically underserved, there is the potential to remedy the
observed unequal disease burden by alleviating barriers
of access to health services, related to testing, manage-
ment of COVID-19 and detection and treatment of other
conditions.

The country’s centralised epidemiological surveil-
lance has continued to rely on PCR confirmation while
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suffering from severe limitations in laboratory capacity.
Learning from other countries, Ecuador could benefit
from systematically monitoring both symptomatic and
confirmed cases like in Chile, and to use testing massively
to promptly detect outbreaks. Similarly, to maximise
limited resources, postmortem testing® could help to
improve knowledge on transmission, especially of vari-
ants that may be more lethal.
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