
Original article

Medium- and long-term health effects of

earthquakes in high-income countries:

a systematic review and meta-analysis

Alba Ripoll Gallardo,1† Barbara Pacelli,2,3*† Marta Alesina,4

Dario Serrone,5 Giovanni Iacutone,6 Fabrizio Faggiano,2,7

Francesco Della Corte,1 and Elias Allara,2,7,8

1Research Centre in Emergency and Disaster Medicine (CRIMEDIM), Università del Piemonte
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Abstract

Background: Accurate monitoring of population health is essential to ensure proper re-

covery after earthquakes. We aimed to summarize the findings and features of post-

earthquake epidemiological studies conducted in high-income countries and to prompt

the development of future surveillance plans.

Methods: Medline, Scopus and six sources of grey literature were systematically

searched. Inclusion criteria were: observational study conducted in high-income coun-

tries with at least one comparison group of unexposed participants, and measurement of

health outcomes at least 1 month after the earthquake.

Results: A total of 52 articles were included, assessing the effects of 13 earthquakes that

occurred in eight countries. Most studies: had a time-series (33%) or cross-sectional

(29%) design; included temporal comparison groups (63%); used routine data (58%);

and focused on patient subgroups rather than the whole population (65%). Individuals

exposed to earthquakes had: 2% higher all-cause mortality rates [95% confidence interval

(CI), 1% to 3%]; 36% (95% CI, 19% to 57%) and 37% (95% CI, 29% to 46%) greater mortal-

ity rates from myocardial infarction and stroke, respectively; and 0.16 higher mean

percent points of glycated haemoglobin (95% CI, 0.07% to 0.25% points). There was no

evidence of earthquake effects for blood pressure, body mass index or lipid biomarkers.
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Conclusions: A more regular and coordinated use of large and routinely collected

datasets would benefit post-earthquake epidemiological surveillance. Whenever possi-

ble, a cohort design with geographical and temporal comparison groups should be used,

and both communicable and non-communicable diseases should be assessed. Post-

earthquake epidemiological surveillance should also capture the impact of seismic

events on the access to and use of health care services.
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Introduction

Over recent decades, the frequency of natural disasters has

risen sharply, leading to dramatic consequences and huge

economic losses. In 2014 alone, 324 natural disasters were

reported, resulting in 141 million casualties and damages

for nearly $100 billion.1 Geophysical disasters, including

earthquakes, accounted for about 10% of these events.

The Sendai Framework for Disaster Risk Reduction

promoted by the United Nations fosters a comprehensive

approach to disaster prevention, response and recovery,

and therefore represents an important step forward to

reducing mortality and morbidity from disasters. As such,

the Sendai Framework highlights that accurate monitoring

of the health status of populations exposed to disasters is

essential to identify priority interventions and restore

previous health conditions.1,2 Given that earthquakes are

currently non-predictable, epidemiological surveillance is

particularly useful to alleviate the burden of death, disabil-

ity and disease that often follows these calamities.

It is noteworthy that low-income countries are the

most affected by disasters. Regrettably, more pressing po-

litical and economic constraints often make long-term epi-

demiological surveillance impracticable in these settings.

In contrast, high-income countries rely on more robust

health care networks, which should allow for the conduct

of long-term epidemiological research. However, epidemi-

ological follow-up after earthquakes often seems to be

scant and poorly planned also in countries with well-

established health care systems.3–5

Although several approaches for proper epidemiological

monitoring after earthquakes have been discussed,1,6 a

comprehensive overview of earthquake-related health

effects in the medium- or long term is not yet available be-

cause most previous studies focused on the immediate

health effects of these calamities (i.e. in terms of hours or

days).7,8 Reviews reporting on medium- and long-term

earthquake effects focused on either specific earthquakes3,9

or specific sets of health outcomes—particularly in the field

of mental health.10,11

To our knowledge, no comprehensive systematic re-

search has been conducted on all medium- and long-term

health effects of earthquakes. This study aimed to fill this

gap by providing an insight into the methodological

approaches and main findings of epidemiological studies

assessing the medium- and long-term effects of earthquakes

in high-income countries.

Key Messages

• This systematic review and meta-analysis found increased mortality and morbidity after earthquakes for some health

outcomes in the medium- and long term, particularly: (i) increased mortality rates for all causes, myocardial infarction

and stroke; and (ii) greater mean levels of glycated haemoglobin.

• However, this review also found no evidence of earthquake effects in terms of blood pressure, body mass index or

lipid biomarkers.

• Epidemiological surveillance after all major earthquakes is essential to set up public health priorities and advance

research.

• Whenever possible, future studies should use a cohort design, include both temporal and geographical comparison

groups and assess both physical and mental health indicators.

• Post-earthquake epidemiological surveillance should also capture the impact of seismic events on the access to and

use of health care services.
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