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Abstract This paper aimed to explain why more
women died in the earthquake of September 19,
2017, in Mexico City. We adopted a mixed quan-
titative-qualitative method, with epidemiological
and statistical data and a hemerographic review
about the influence of gender on earthquake-de-
rived mortality. In the quantitative part, the re-
sults show that the difference in deaths among
women compared to those among men cannot be
attributed to population distribution or random-
ization issues. In the qualitative part, the results
show that many data are evidencing that gender
is an essential social determinant that can explain
why more women die than men after an earth-
quake. Therefore, we recommend that these data
be considered responsibly to improve future pre-
vention and intervention actions.
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Introduction

The World Health Organization says disasters
occur “when a significant number of people are
exposed to dangers to which they are vulnera-
ble, resulting in injury and loss of life, in regular
combination with damage to property and liveli-
hood”'. An interesting fact is that the definition
does not address the origin of disasters since
they are usually divided into two groups: the so-
called “natural” or “non-anthropogenic” and the
“non-natural”, “anthropogenic” or “anthropic™
Natural disasters include geological (earthquakes,
volcanic eruptions, tsunamis), hydrometeorolog-
ical (hurricanes, floods, droughts), and biological
(pests, epidemics) threats. War or armed con-
flicts are typical examples among the non-natu-
ral ones. However, this division is as contrived as
the controversial “nature vs. nurture”, “natural vs.
cultural”. If human beings deforest or modify the
course of a river, a threat that previously did not
endanger human beings could do so. The same
consideration can be made about climate change
and the different distribution of vectors in the
world.

The classification of disasters in “natural” and
“artificial” is not entirely adequate. A “natural”
phenomenon should not be threatening per se,
nor should it be synonymous with disaster; its
emergence is dependent on the result of a mis-
taken relationship between human beings and
their environment. The significant flaw in these
issues has been to view the environment as some-
thing contiguous to the human being, and not to
be understood as part of a continuity. Human
groups, with their behavior, enhance the anthro-
pological vulnerability inherent to every human
being, and with it, increase risks. Disasters are the
result of the presence of a natural event, in the
face of a society that has become vulnerable and
put at risk?. The analysis of disasters is essential
from the standpoint of natural sciences, but the
contributions of social sciences and humanities
are also relevant, primarily to determine the ex-
tent of the damage, propose an adequate social
response to them, and develop strategies for the
prevention and reduction of such damages.

Knowing this, we investigated whether gen-
der influenced increased mortality in women
during the earthquake of September 19, 2017, in
Mexico City.

Methods

A mixed cross-sectional quantitative-qualitative
study was carried out. Regarding the quantitative
part, epidemiological variables were searched
and analyzed, and a hemerographic review was
carried out in the qualitative part.

In the quantitative part, information was
collected on the population in Mexico to iden-
tify the distribution of the population by gender,
both in the country and in Mexico City. To this
end, the most recent official data turned out to
be the Intercensal Survey of 2015. On the oth-
er hand, we searched for official data on deaths
due to the earthquake of September 19, 2017, in
Mexico City.

In the qualitative part, a search was conducted
in the PubMed database, looking for papers that
included the words “mortality”, “earthquake” and
“gender”. The papers found were analyzed and
those referring to another event (for example, a
post-earthquake tsunami), which addressed cu-
mulative morbidity-derived mortality (for ex-
ample, deaths due to infectious post-earthquake
contagions), emphasized morbidity and only
mentioned mortality as a future possibility (for
example, increased blood pressure or cardiovas-
cular risk following the earthquake), those that
addressed mental health issues (for example,
post-earthquake suicides), and in general, those
that merely mentioned the search terms but
lacked data and/or reflection on the search top-
ic were discarded. That is, if gender is related to
mortality found after an earthquake.

Results

In Mexico, the 2015 Intercensal Survey showed
that the population of the country had a gender
distribution of 48.6% men and 51.4% wom-
en (men-women ratio of 1:0.945); Mexico City,
47.4% men and 52.6% women (men-women ra-
tio of 1:0.901)°. The figures available show 369
deaths due to the earthquake of September 19,
2017: 1 in Oaxaca, 6 in Guerrero, 15 in the State
of Mexico, 45 in Puebla, 74 in Morelos, and 228 in
Mexico City*. According to a report by the Senate
of the Republic, of the 228 deaths in Mexico City,
90 were men (39.5%), 72 adults and 18 minors,
while 138 were women (60.5%), 122 adults and
16 minors (men-women ratio of 0.652)°.



If in the country and Mexico City a higher
proportion of women is found, could we explain
a higher proportion of female deaths in this
earthquake? Was it just mere chance? It is a pos-
sibility worth thinking about. However, statisti-
cal tools let us know that it is improbable. The
cumulative binomial probability of obtaining x
> = 138 women in a total of n = 228 deaths can
be calculated, under the assumption that both
genders have the same risk of death and there-
fore the expected p is similar to the proportion
of women in the population, that is, 0.526. Cur-
rently, there are even online tools to perform this
calculation, such as Stat Treck®. Another way to
calculate this probability is through logistic re-
gression, in which the dependent variable is the
risk of death in the total population and gender
the independent variable. Both exercises produce
similar results: 0.0001. Most probably, therefore,
the explanation lies neither in the more signifi-
cant proportion of women in the population
(negligibly higher) nor in mere chance.

One could think of comparing the mortali-
ty data in the earthquake of September 19, 2017,
with the one that occurred in the same city, pre-
cisely 32 years earlier. First disappointing sur-
prise: there are no reliable figures. We can find
estimated rates based on emergency records and
not regarding the general population’; estimates
based on journalistic data or groups of people
interviewed®; works where health damage de-
rived from the earthquake were published and
mortality is not mentioned’; also, when perform-
ing mortality reviews for accidental injuries, the
earthquake data are not recorded”. Not having
data, or having data that are not reliable does not
allow us to make adequate estimates, draw con-
clusions, or make recommendations.

The above is serious, as much as the thought
that mortality is not recorded by gender in the
face of an earthquake. A 1977 epidemiologi-
cal study analyzed the victims of the Guatema-
la earthquake of 1976; 22,778 people died and
76,504 were injured; the emphasis of the study
is on age groups, not on differences by gender
(and most of them seem to be women)!'. Per-
haps the combination of the lack of data regard-
ing mortality by gender and lack of knowledge
about gender led to the fact that the first predic-
tive models of mortality did not even consider
the gender variable, such as that of Samardjieva
and Oike'?, or that of Nichols and Beavers!'®. Until
very recently, the gender variable has been inte-
grated into another model by Shapira et al.™.

Discussion

When analyzing post-earthquake mortality di-
vided by gender, it has been found that cases in
which male mortality predominates over female
mortality are rare and seem to be restricted to
low-mortality earthquakes; such are the cases of
Loma Prieta (1989)%, and Athens (1999)'. The
constant is the opposite: the deaths of wom-
en in earthquakes are more significant. This is
shown in the earthquakes of Ashkabad (1948),
where almost two and a half times more women
died than men'’; Manila (1990), 55% of deaths
were of women'®; Kobe (1995), 59% of the vic-
tims were women'. A 2013 review analyzes the
period 1980-2009, finds 29 papers published in
peer-reviewed and indexed journals, and only
eight of them show differences by gender; in all
cases, women mortality was higher than that of
men®. This has led to affirm that two factors
greatly influence the risk of having injuries and
even death after an earthquake: the place where
people were and what they were doing at the time
of the earthquake?®'.

Thus, the inclusion of the gender perspective
is relevant for the analysis of earthquakes. It can
be affirmed that gender is an extremely relevant
social determinant of health since it stratifies the
population according to the exercise of power by
the masculine over the feminine, and this deter-
mines standards, practices, and behaviors in so-
ciety, which expose men and women differently
to damages, diseases, disabilities, access to health
services and participation in health research®.
Regarding earthquakes, this differentiated distri-
bution according to gender mandates places men
and women in different locations; it also leads
them to be engaged in different activities. From
a gender perspective, both research and atten-
tion should be directed to groups subordinated
by gender issues®, which, as intersectionality has
shown, intersects with other sources of subordi-
nation?.

All the above is valid in the case of disasters,
bearing in mind that none is “purely natural”.
Feminism has criticized the construction of ep-
idemiology, which has traditionally assumed
that the risks are distributed among the popula-
tion regardless of gender, an idea that began to
be questioned in the 1980s with contributions
from ecological and eco-social epidemiology.
This would lead to a change in the paradigm of
traditional epidemiology towards situated epi-
demiology, which when considering variables of
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historical and sociocultural construction, would
enhance the interpretation of health facts and
help to improve prevention in health issues®. In
the case of disasters, it helps to understand the
possibilities of survival and recovery?.

It can be expected that the differences in the
deaths (and injuries) of the victims of a disaster
will be different between women and men due
to differences in the social role they play. This
causes them to be exposed to different social en-
vironments and different risks”. A paradigmatic
case was the Kashmir earthquake (2005), where
gender roles interacted to cause women to have
an increased risk of dying after the collapse of
poorly constructed housing®. This has been partly
explained by the purdah (or pardaa)®, which is a
Hindu Muslim cultural practice of hiding wom-
en from men who are not their direct relatives®.
During the Kashmir earthquake, women who
were locked up had no chance to escape; also, the
sites where purdah is practiced the most had even
higher mortality of women than men.

An analysis by Solis and Donaji about the
earthquake in Mexico suggests that the reasons
to explain the mortality of women as higher than
that of men would be the division of labor by
gender, the type of building that collapsed, and
the time of earthquake®. Ultimately, the last two
reasons are included in the first. The analysis of
2014 data revealed that 43% of men are almost ex-
clusively engaged in paid work, against only 10%
of women; conversely, 8% of men are engaged in
unpaid work, against 43% of women. The gener-
ic role of provider continues to make women stay
longer at home. We want to add that, of paid jobs,
men frequently hold some positions and women
others. With these considerations, the location of
men and women is not equal by work type and
conditions.

Solis and Donaji consider that two more fac-
tors were found besides this social division of la-
bor: the first, called “systematic”, in which most of
the collapsed buildings were for housing purpos-
es (almost 70% of buildings collapsed); the sec-
ond, called “random”, the time (1:14 pm; it is said
that if it had been at another time, for example at
night, the distribution would have been different).
Solis and Donaji mention two typical examples: a
collapsed office building, where the mortality of
men was higher than that of women, and another
building where a sewing workshop was housed,
work commonly associated with women, where
the mortality of women was 90%.

Given the described above, it can be concluded
that the highest death of women in the earthquake

of September 19, 2017, in Mexico City is statisti-
cally highly unlikely. The analysis of the literature
leads to propose that it was due to gender issues.

Conclusions

Is it enough to conclude that women die more
in an earthquake because of gender issues? No.
There should be an impact on epidemiologi-
cal surveillance as a public health tool to design
prevention strategies. Responsibility is a typically
philosophical issue, which is addressed by ethics.
Applied ethics have been developed for life and
health-related subjects, namely, bioethics, whose
relevance to public health is becoming clearer by
the day®. Several perspectives of bioethics can
help in the analysis of public health problems,
such as the proposal that understands bioethics
as an ethic applied at the micro, meso and macro
levels®.

Microbioethics is related to decisions about
one’s own body and has been associated with
clinical bioethics. The development of this level
would have to do with the responsibility of em-
powering women by making them an active part
of clinical decisions, both in practice and in re-
search.

Mesobioethics has to do with institutional
and structural decisions, like public policies in
health, health economy, resource management,
and health organizations ethics. There is no
doubt that the development of public policies
should include the recognition of vulnerabilities
for better management of risks differentiated by
gender®, which should include the development
of capacities to reduce risks® and decrease vul-
nerabilities®. Social participation should be un-
derstood as the participation of women as agents
of change”.

Macrobioethics includes global decisions,
which include issues of justice worldwide, as
well as the relationships between bioethics and
biopolitics. It is increasingly clear that one of
the negative aspects of globalization leads to in-
creased inequities in general, and those due to
gender in particular, which is why the empow-
erment of women must be sought®®. The lessons
learned at the global level also show that corrup-
tion kills, particularly in the field of construction,
since “analyses suggest that international and na-
tional funds set aside for earthquake resistance in
countries where corruption is endemic are espe-
cially prone to being siphoned off. The structural
integrity of a building is no stronger than the so-



cial integrity of the builder, and each nation has
a responsibility to its citizens to ensure adequate
inspection. In particular, nations with a history
of significant earthquakes and known corruption
issues should stand reminded that an unregulat-
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