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Abstract
Objective: The aim of this study was to establish the frequency and profile of disasters and
to analyze trends in disasters and their impact on Spanish public health.
Methods: Retrospective observational study of disasters that occurred in Spain from 1950
through 2020 was conducted. The variables studied for each episode were number of people
affected, number of injured/sick, and number of deaths. Absolute and relative frequencies,
population rates, mean, median, standard error of the mean (SEM), and 95% confidence
intervals (CI) were used, and trend analysis was performed using exponential smoothing and
linear regression.
Results:A total of 491 disasters were identified in Spain. Of these, 255 (51.9%) were natural
disasters, 224 (45.7%) technological disasters, and 12 (2.4%) man-made disasters. The aver-
age number of disasters per year was 7.01 (95% CI, 5.99-9.34). These disasters affected a
total of 820,489 people, with an average of 3,491 people (SEM= 2.18) per episode. There
was a significant increase (P <.001) in the total frequency of disasters in Spain during the
period studied.
Conclusions: Spain has a disaster profile of mixed type, combining natural with techno-
logical disasters. From 1950 through 2020, there was a significant increase in the number
of disasters, with an overall profile similar to that of Europe, with climatological disasters
being the most frequent type.
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Background
Disasters are complex situations in which the consequences of an event are beyond the capabil-
ity of an affected jurisdiction to respond effectively. A disaster is defined as: “a serious disrup-
tion of the functioning of a community or a society causing wide-spread human, material,
economic, or environmental losses that exceed the ability of the affected community or society
to cope using its own resources, thus necessitating a request to national or international level for
external assistance.”1,2 They can be of two types: natural (hydrometeorological, geological, or
biological) or human-made disasters (unintentional or deliberate – eg, terrorist attacks includ-
ing terrorism, chemical spills, wildfires, engineering failures, or civil conflicts).3–6

Disasters are one of the major threats facing society’s health nowadays. In recent decades,
the number of disasters has increased and led to many deaths, injuries, diseases, and disabil-
ities.7,8Moreover, they have an increasing, large-scale impact on the public health of affected
populations.9,10 From 2000 through 2019, a total of 7,348 major disaster events were
recorded world-wide, affecting 4.2 billion people, killing 1.23 million, and causing approx-
imately US$2.97 trillion worth of damage. This increase in disaster frequency and impact
over the last 20 years is unprecedented.11 Disasters related to climatological hazards,12 com-
plex humanitarian emergencies with population displacement,13 and epidemic emergencies
are the types of disasters that are likely to pose the greatest challenges throughout the world
in the coming decades.14 In Spain, as in other European countries, the frequency and
impacts of climatological disasters, especially extreme weather events like floods, droughts,
and wildfires, will be especially intense due to its geographical position.15,16

The trends in the frequency of disasters and their impacts on mortality and morbidity in
Spain have been studied up to 2012, but no such analysis has been conducted for the period
between 2012 and the present.17 Therefore, it seems necessary to extend the study period to
analyze the changes that have occurred in the last decade, as well as to improve the accuracy
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of the analysis of the epidemiological trends of the phenomena and
their consequences over the whole period. The aim of this study
was to establish the frequency and profile of disasters that have
caused personal injuries or deaths in Spain and to analyze their
trends from 1950 through 2020.

Material and Method
Retrospective observational study of disasters occurring in Spain
from January 1, 1950 through December 31, 2020 was conducted
using the Centre for Research on the Epidemiology of Disasters
(CRED; Brussels, Belgium) definition of disaster: an event was
considered to constitute a disaster if it resulted in ten or more
deaths, 50 or more injuries, and/or 50 or more people affected.18

For each disaster episode, the following variables were studied:
number of people affected, number of injured/sick people, and
number of deaths.

The data sources used for the identification of the episodes were
of primary level: disaster databases and information from organi-
zations of accredited international prestige, such as the CRED,
Red Cross-Red Crescent (IFRC; Geneva, Switzerland), World
Health Organization (WHO; Geneva, Switzerland), United
Nations Office for the Coordination of Humanitarian Affairs
(OCHA; New York, USA), as well as Spanish agencies related
to subgroups or specific types of disasters as the Directorate
General of Civil Protection (Madrid, Spain), Ministry of Interior
(Madrid, Spain), Ministry of the Environment (Madrid, Spain),
andMinistry of Health (Madrid, Spain); and also of secondary level
(mainly national and regional newspapers, which are sources of
information that provide information on specific episodes and their
impact on morbidity andmortality). The first-level sources generally
offer global aggregate data but insufficient information on specific
episodes.

Absolute and relative frequencies as well as population rates
were used in the statistical analysis. Figures for population at risk
were provided by the Spanish Institute of Statistics (INE; Madrid,
Spain) in the year in which each episode occurred.19 The mean,
median, standard error of the mean (SEM), and 95% confidence
intervals (CI) were used. Variables were analyzed using the
Shapiro-Wilk test to study the normality in time series, and trend
analysis was performed using exponential smoothing and linear
regression. Data processing and statistical analysis procedures
were performed with SPSS Statistics v25 (IBM; Armonk, New
York USA).

Results
From 1950 through 2020, a total of 491 disasters were identified in
Spain. Of these, 255 (51.9%) were natural disasters, 224 (45.7%)
were technological disasters, and 12 (2.4%) were man-made disas-
ters. The average number of disasters per year was 7.01 (95% CI,
5.99-9.34). Table 1 shows the values of the basic statistical param-
eters of the distributions of the frequency of episodes, casualties,
injured, and death rates, as well as those of the analysis of the nor-
mality of the variables.

The 491 disasters that occurred in Spain during the study period
affected a total of 820,489 people. There were people affected in
235 (47.8%) episodes, with an average of 3,491 (SEM = 2.18)
affected people per episode. Of the total number of people affected,
761,281 (92.8%) were affected by a natural disaster, 59,208 (7.2%)
by a technological one, and there were no people affected by man-
made disasters.

In the same period (1950-2020), 218 (44.4%) of the disasters
that occurred resulted in a total of 1,981,184 wounded, injured,
or sick people, with an average of 4,288 per episode
(SEM = 4.17). Of the total number of wounded, injured, or sick,
1,950,048 (98.4%) were due to a natural disaster, 28,528 (1.3%) to
a technological disaster, and 2,608 (0.1%) to a man-made disaster.

In the same period, 228 disasters (46.4%) of the 491 that
occurred caused the death of a total of 83,932 people in Spain, with
an average of 171 casualties per episode (SEM = 152.7). Of these
casualties, 5,685 (6.7%) occurred in a technological disaster, 77,934
(92.9%) in a natural disaster, and 312 (0.4%) in a man-made
disaster.

Figure 1 shows the frequency of affected and injured people as
well as casualties by type of disaster, excluding the figures for the
coronavirus disease 2019 (COVID-19) pandemic in 2020.
Figure 2 shows the time-trend analysis of the annual disaster rate
from 1950 through 2020. As can be seen, there has been a signifi-
cant increase (P<.001) in the frequency of disasters in Spain during
the period studied. Figure 3 shows the time series analysis of the
rate of people affected by disasters. The high numbers of affected
people in the years 1983 and 2016 correspond to intense episodes
of flooding in different parts of Spain (Basque Country in the north
and Eastern Regions of the country, respectively). Although there
has been an increase in the number of people affected by disasters in
Spain in the last decade, this trend has not been statistically
significant.

Figure 4 shows the time series analysis of the morbidity rate
(wounded, injured, or sick) due to the disasters. The peak of casu-
alties in the year 2020 (1,928,356) corresponds mostly (1,928,265;
99.9%) to the COVID-19 pandemic cases. Despite this high value,
the series as a whole has not shown a statistically significant increase
in the number of people injured or sickened by disasters in Spain.
Figure 5 shows the time series analysis of the disaster mortality rate.
Again, the strong increase in deaths (74,839) in 2020 corresponds
mostly (74,826, 99.9%) to deaths due to the COVID-19 pandemic.
Despite that increase, for the whole period studied, no statistically
significant increase in mortality due to disasters has been found.

Discussion
The aim of this study was to study the frequency, profile, and trends
of disasters in Spain from 1950 through 2020. In this period, the
frequency of disasters in Spain has increased, and this increase has
been more pronounced in the last 40 years. However, the smaller
amount of information available in the previous decades could
cause an under-estimation of the data in that period.20

The Spanish disaster profile is similar in terms of the type of
disaster to the global profile, since the most prevalent type has been
the meteorological/climatological disasters, followed by geophysi-
cal and biological types. The African continent constitutes an
exception to this, since their biological disaster episodes outnumber
geophysical ones.9

Since the end of the 20th century, the frequency and severity of
disasters have increased throughout the world.21–23 Regardless of
their natural or technological origin, this increase has been quan-
titative and qualitative.24 Different studies link the increase in the
number of disasters to the industrialization processes of countries,
urbanization and environmental degradation, and climate
change.23,25–27 These risk elements generate synergies that increase
both the frequency and severity of disasters, as well as the vulner-
ability of populations and the degree to which they are affected.27
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Number of Episodes (n) Mortality Rate x 108 Morbidity Rate x 108 Injured Rate x 108

Absolute Frequency (n) 491 64 63 61

Mean by Year 7.67 2859.48 66789.62 33160.56

Standard Error of Mean 0.84 2464.66 64618.57 22003.36

Median 5 180.86 694.92 177.92

Range 1 to 29 10.43 to 158082.37 0 to 4072557.6 0 to 1330317.3

Confidence Interval 95% 5.99 to 9.34 0 to 7784.71 0 to 195960.3 0 to 77173.85

Skewness 1.63 7.99 7.93 7.43

Kurtosis 2.17 63.91 62.96 56.66

Arcos González © 2023 Prehospital and Disaster Medicine

Table 1. Values of the Basic Statistical Parameters of the Distributions of the Frequency of Episodes, Casualties, Injured, and Death
Rates

Arcos González © 2023 Prehospital and Disaster Medicine

Figure 1. Frequency of Affected and Injured People, as well as Casualties, by Type of Disaster from 1950 through 2020 in Spain.
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Figure 2. Time-Trend Analysis of the Annual Disaster Rate from 1950 through 2020 in Spain.
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World-wide, most natural disasters now have a climatological
origin, in particular floods, storms, droughts, and wildfires.
Moreover, disasters of the climatological type have been consis-
tently increasing in frequency over the last decades, from 76% to
83%.10,11 In contrast, geophysical disasters have remained stable
in frequency. In Europe, extreme temperature events caused the
highest number of human fatalities, while flooding and storms
were the costliest hazards. There has also been an increase in com-
municable disease outbreaks since the 1960s.21,23

These global patterns and trends are also replicated in Spain.
More specifically, in the period from 1950 through 2012, most
disasters in Spain (57%) were technological, followed by natural
(39%) and human-induced (4%).17 Over the course of the interval

from 1950 through 2020 analyzed in this study, it can be noted that
from 2012 through 2020, natural disasters have increased while
technological and human-induced disasters have decreased.

The results of the dispersion parameters of the distributions of
those affected, injured, or ill and of casualties per disaster in Spain
reveals a great variability in the magnitude of the episodes in terms
of their impact on mortality and morbidity.

The increase in the frequency of disaster episodes in Spain,
together with the fact that that increase has not translated into sig-
nificant increases in the number of people affected, injured, or
killed, could suggest an improvement in prevention, preparedness,
mitigation, and response capacities over the last 70 years. Although
several European disaster policies have already been adopted or

Arcos González © 2023 Prehospital and Disaster Medicine

Figure 3. Time Series Analysis of the Rate of People Affected by Disasters from 1950 through 2020 in Spain.

Arcos González © 2023 Prehospital and Disaster Medicine

Figure 4. Time Series Analysis of the Morbidity Rate (Wounded, Injured, or Sick) due to Disasters from 1950 through 2020 in
Spain.
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initiated in Spain, more effort is needed to implement an integrated
risk management system for all hazards. The difficulties that were
experienced during the study in finding relevant and integrated
information on disasters in Spain suggest that further efforts must
be made to compile and organize disaster information, which is
currently scattered over various sources, because disaster risk reduc-
tion and management rely on the availability of solid evidence.

Limitations
A common limitation when studying the epidemiology of disasters,
and which also affects the case of this study, is the absence of a
“quantitative” definition of the phenomenon. Although there are
definitions of what a disaster is, the absence of common quantita-
tive criteria on the impacts (ie, minimum numbers of dead or
affected) to be considered as inclusion criteria limits the compa-
rability of the databases and the comparability between countries.

Conclusions
Spain has a disaster profile of a mixed type, combining natural and
technological disasters, but during the last decade, the natural
disasters have increased while technological and human-induced
disasters have decreased. These types of disasters differ greatly in
magnitude and impact in terms of mortality and morbidity.

In the period from 1950 through 2020, there has been a signifi-
cant increase in the number of disaster episodes in the country, and
the profile in terms of number and type of disaster has been like the
rest of Europe where climatologically disasters have been
predominant.

Natural disasters are the type of phenomenon that have caused
the most deaths, injuries, and casualties in Spain in recent decades,
while floods in particular affected the greatest number of people.

In the last decade, there has been an increase in the number of
people affected by disasters, but this growing trend has not been
statistically significant for the period. Likewise, there has been
no significant increase in the number of people injured, wounded,
or ill due to disasters in Spain, nor in the number of deaths due to
disasters, except for the increase in 2020 corresponding to the
COVID-19 pandemic.

Author Contributions
Nel Suárez Ruiz: Conceptualization and writing (Original Draft).
Pedro Arcos González and Rafael Castro Delgado: Validation and
supervision.
José Antonio Cernuda Martínez: Methodology and Writing
(Review and Editing).

References
1. Liu T, Liu X, Li Y, Liu S, Cao C. Evolving trends and research hotspots in disaster

epidemiology from 1985 to 2020: a bibliometric analysis. Front Public Health.
2021;9:720787.

2. Leaning J, Guha-Sapir D.Natural disasters, armed conflict, and public health.NEngl J
Med. 2014;370(8):783–784.

3. Malilay J, HeumannM, Perrotta D, et al. The role of applied epidemiology methods in

the Disaster Management Cycle. Am J Public Health. 2014;104(11):2092–2012.
4. Noji EK. The nature of disaster: general characteristics and public health effects.

In: Noji EK, ed. The Public Health Consequences of Disasters. New York, USA:

Oxford University Press; 1997.

5. KanoM,WoodMM, Siegel JM, Bourque LB.Disaster research and epidemiology. In:

Koenig KL, Schultz CH, eds.DisasterMedicine: Comprehensive Principles and Practices.
New York, USA: Oxford University Press; 2010.

6. Binder S, Sanderson LM. The role of the epidemiologist in natural disasters. Ann
Emerg Med. 1987;16(9):1081–1084.

7. Messeri A, Morabito MJ, Messeri G, et al. Weather-related flood, and landslide dam-

age: a risk index for Italian regions. PLoS One. 2015;10e:0144468.
8. Thorpe LE, Assari S, Deppen S, et al. The role of epidemiology in disaster response

policy development. Ann Epidemiol. 2015;25(5):377–386.
9. International Federation of Red Cross and Red Crescent Societies: World

Disasters Report 2020. Geneva, Switzerland: 2020. https://www.ifrc.org/sites/

default/files/2021-08/2020_WorldDisasters_Full_ES.pdf. Accessed November

3, 2022.

10. United Nations Office for Disaster Risk Reduction: Global Assessment Report on

Disaster Risk Reduction. New York; 2022. https://www.undrr.org/gar2022-our-

world-risk. Accessed November 5, 2022.

Arcos González © 2023 Prehospital and Disaster Medicine

Figure 5. Time Series Analysis of the Disaster Mortality Rate from 1950 through 2020 in Spain.

268 Disasters in Spain

Prehospital and Disaster Medicine Vol. 38, No. 2

https://doi.org/10.1017/S1049023X23000225 Published online by Cambridge University Press

https://www.ifrc.org/sites/default/files/2021-08/2020_WorldDisasters_Full_ES.pdf
https://www.ifrc.org/sites/default/files/2021-08/2020_WorldDisasters_Full_ES.pdf
https://www.undrr.org/gar2022-our-world-risk
https://www.undrr.org/gar2022-our-world-risk
https://doi.org/10.1017/S1049023X23000225


11. Centre for Research on the Epidemiology and United Nations Office for Disaster

Risk Reduction of Disasters. The human cost of disasters. An overview of the last

20 years 2000-2019. Brussels; 2020. https://cred.be/sites/default/files/CRED-

Disaster-Report-Human-Cost2000-2019.pdf. Accessed November 6, 2022.

12. Hore K, Kelman I, Mercer J, Gaillard J. Climate Change and Disasters. In: Rodríguez

H,DonnerW,Trainor J, eds.Handbook of Disaster Research. Handbooks of Sociology and
Social Research. Springer, Cham; 2018.

13. United Nations High Commissioner for Refugees. Global Report 2021. The

stories behind the numbers. New York; 2021. https://reporting.unhcr.org/

globalreport2021/pdf. Accessed November 7, 2022.

14. European Environment Agency. Europe’s changing climate hazards- an index-based

interactive EEA report. Brussels; 2021. https://www.eea.europa.eu/publications/

europes-changing-climate-hazards-1. Accessed November 8, 2022.

15. Spanish Ministry for Ecological Transition and the Demographic Challenge. Climate

change impacts and risks in Spain. Madrid; 2020. https://www.miteco.gob.es/

en/ceneam/recursos/pag-web/impactos-cambio-climatico-espana.aspx. Accessed

November 10, 2022.

16. The Global Challenges Foundation: Pandemics. Stockholm; 2022. https://

globalchallenges.org/global-risks/pandemics/. Accessed November 12, 2022.

17. Ferrero Fernández E, Castro Delgado R, Pérez-Berrocal Alonso J, Arcos González P.

[Disaster mortality in Spain: an analysis of the period 1950-2012]. Index Enferm.
2017;26(1–2):113–117.

18. Centre for Research on the Epidemiology of Disasters. Glossary. Brussels. https://

www.emdat.be/Glossary. Accessed November 14,2022.

19. Spanish National Statistical Institute. Population figures. Madrid; 2022.

https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=

1254736176951&menu=ultiDatos&idp=1254735572981. Accessed November

14, 2022.

20. Arcos González P, Pérez-Berrocal Alonso J, Castro Delgado R, Cadavieco

González B. [Mortality and morbidity due to disasters in Spain]. Gac Sanit.
2006;20(6): 481–484.

21. Pan American Health Organization. [Emergencies and Disasters in Drinking Water and
Sanitation Systems: Guide for an Effective Response]. 2nd ed. Washington, DC USA:

OPS; 2004.

22. Mexican National Centre for Disaster Prevention. Socioeconomic Impact of Disasters

in Mexico during 2016. México, DF; 2018. http://www.cenapred.gob.mx/es/

Publicaciones/archivos/340-NO.17-RESUMENEJECUTIVOIMPACTO2015.pdf.

Accessed November 16, 2022.

23. Coleman L. Frequency of man-made disasters in the 20th century. J Contingencies Cris
Manag. 2006;14(1):3–11.

24. Quarantelli EL. Implications for programs and policies from future disaster trends.

Risk Manag. 1999;1(1):9–19.
25. Kniivilä M. Industrial development and economic growth: implications for poverty

reduction and income inequality. In: United Nations. Industrial Development and

Economic Growth: Sustainable Development Perspectives. New York; 2017. http://

www.un.org/esa/sustdev/publications/industrial_development/3_1.pdf. Accessed

November 15, 2022.

26. United Nations Development Program. Human Development Report 2013. New

York; 2013. http://www.un.org/ esa/sustdev/publications/industrial_development/

3_1.pdf. Accessed November 15, 2022.

27. United Nations Development Program. Human Development Report 2020. New

York; 2020. https://report.hdr.undp.org/es/index.html. AccessedNovember 16, 2022.

Arcos González, Suárez Ruiz, Castro Delgado, et al 269

April 2023 Prehospital and Disaster Medicine

https://doi.org/10.1017/S1049023X23000225 Published online by Cambridge University Press

https://cred.be/sites/default/files/CRED-Disaster-Report-Human-Cost2000-2019.pdf
https://cred.be/sites/default/files/CRED-Disaster-Report-Human-Cost2000-2019.pdf
https://reporting.unhcr.org/globalreport2021/pdf
https://reporting.unhcr.org/globalreport2021/pdf
https://www.eea.europa.eu/publications/europes-changing-climate-hazards-1
https://www.eea.europa.eu/publications/europes-changing-climate-hazards-1
https://www.miteco.gob.es/en/ceneam/recursos/pag-web/impactos-cambio-climatico-espana.aspx
https://www.miteco.gob.es/en/ceneam/recursos/pag-web/impactos-cambio-climatico-espana.aspx
https://globalchallenges.org/global-risks/pandemics/
https://globalchallenges.org/global-risks/pandemics/
https://www.emdat.be/Glossary
https://www.emdat.be/Glossary
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981
http://www.cenapred.gob.mx/es/Publicaciones/archivos/340-NO.17-RESUMENEJECUTIVOIMPACTO2015.pdf
http://www.cenapred.gob.mx/es/Publicaciones/archivos/340-NO.17-RESUMENEJECUTIVOIMPACTO2015.pdf
http://www.un.org/esa/sustdev/publications/industrial_development/3_1.pdf
http://www.un.org/esa/sustdev/publications/industrial_development/3_1.pdf
http://www.un.org/
https://report.hdr.undp.org/es/index.html
https://doi.org/10.1017/S1049023X23000225



