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The use of a homogeneous and regulated system for the collection of fire data has demonstrated to be 
an essential tool to understand the fire problem and the identification of the key risk factors underlying 
major accidents. Several countries, such as the US, UK, New Zealand, Australia or Japan, have already 
developed a systematic collection of fire incident data [1–5]. 
In Spain, 77% of fatal fires from 2010 to 2016 were residential fires, and 60.1% of fatal victims were people 
over 65 years old [6–11]. Unfortunately, there is not a comprehensive national fire incident which allows 
the identification of the risk factors for residential fires in dwellings occupied by elderly people, and 
previous research is sparse and incomplete. 
Therefore, the first step for the characterization of the fire problem, and specifically residential fires 
involving elderly people, is necessarily the creation and assessment of a fire database.   
 
1. Current Situation in Spain 

At the present time, there is no nation-wide, systematic approach to collecting, analyzing and presenting 
fire loss data in Spain. The statistic treatment of the fire departments interventions in Spain is poorly 
regulated, and it does not have homogeneity: since 1994, official statistics have not been published.  
Currently in Spain, the only existent documents about fire victims are those annually published by Mapfre 
Foundation in collaboration with “Asociación Profesional de Técnicos de Bomberos”1 (APTB) since 2010 
[6–12]. These reports show information about fatal victims in structural fires and are developed from data 
detailed by fire departments, who voluntarily fill out a form answering some questions.  

 
1 Asociación Profesional de Técnicos de Bomberos, APTB, could be translated as “Professional Association of 
Firefighters” 



However, researchers do not have access to the original database used for the development of the 
reports, which prevent the analysis of the key risk factors for specific population groups.  
Through a new database, it will be possible to collect incident data of all residential fire incidents, injured 
victims and deaths and to link the collected parameters and the age of the victim.  

2. Justification of the research 

The focus on the elderly population is necessary considering the Spanish demographic predictions: the 
Spanish National Statistical Office (Instituto Nacional de Estadística, INE) estimates that by 2064 adults 
aged 65 or older will comprise 38,7 percent of Spain; that is, they will be more than the third part of the 
Spanish population.  
In addition, previous analysis of fire data indicated that there are certain groups, such as the elderly, that 
have a higher risk of mortality per residential fire [13]. The reasons why elderly people are more 
vulnerable in a fire than the general population have been investigated in different countries [14–21], and 
are related to several factors such as: the decline in physical health [3, 14, 22–24]; the onset of some 
mental illness [15]; their vulnerability to burn injuries [16]; the prevalence of a low socio-economic status 
and pre-existing diseases; the use of old and under-standard electric appliances [18]; the social isolation; 
or the necessity of heating the household for more hours per day [25]. 
The combination of all these circumstances makes the elderly people a vulnerable group in case of fire.  
 
3. Methodology  

As first steps to overcome the lack of a nationally populated and managed fire incident database, a 
methodology for collecting fire data based on information extracted from the media was developed.  
For the development of the database, the tool MyNews Hemeroteca [26] was used, and the search was 
done with two keywords: “Fire, dwelling”.  The collected data included variables about fire incidents, 
injured victims and fatal victims in residential fires in Spain in 2016. The results of the statistical analysis 
were used to assess fire risk to the elderly population living in their dwellings.  
 
4. Results and discussion 

4.1. Overall trends 

Home fires cause more than three out of four fire deaths in that type of accidents [7–12]. This means that 
dwellings are the most common place where fatal fires happen, far away from the next one, exterior fires, 
which account for 12% of deaths. 
Residential fires are also the main scenario where casualties occur in other countries, such as the US, the 
UK, China, New Zealand or Sweden [4, 25, 27–31]. However, these events are not distributed evenly 
through society, but there are certain sectors that experience disproportionate numbers of incidents. 



 

 
Figure 1 Fire Death Rate pmp in fires in Spain, by year. 1980-2018. Source: Mapfre Reports [6–12, 32]. 

Fire death rates per million population (pmp) have fallen a 48% since 1980. However, this descending 
trend suffered a turning point in 2013, and since then the number of fatalities has increased by 61% 
(Figure 1). The first quarter of 2019 closed as the worst since Fundación Mapfre prepares these reports 
[32]. 

4.2 Age and gender 

In 2016, home fires killed 80 people 65 or older. While this age group accounted for only 18,9% of the 
general population [33], they accounted for 60,6% of fire deaths. This means that adults 65 and over were 
3,2 times as likely as the general population to die in fires and for those individuals aged 85 or older, the 
risk was 8,5 times as high.  
Males have a higher risk of fire death and injury in home structure fires, in all age groups. Although Spanish 
Statistics Office (INE) figures show that 51% of the population is female [33], 58% of fatal home fire victims 
in 2016 were male. 

Therefore, as it happens in other countries, the group that experiences the highest risk of fatal fire is men 
over 65 years-old, and it increases with age [14, 15, 37–40, 16, 19, 29–31, 34–36]. 

 
4.3 Fatal Fire Profile: Average Income in the location, age of the building, month, and leading causes 

Almost 60% of injuries and 70% of deaths were in locations where the gross income was lower than the 
national average. In 2016, the risk was multiplied by 2,7 for people living in locations with the lowest 
incomes in Spain.  
 
That year, homes built in the last 5 years had a low risk of being the origin of a fire with victims, and those 
with more than 45 years had higher risk of both deaths and injuries (Figure 2). 
 



 
Figure 2: Relative Risk of home fire deaths by the antiquity of the building, 2016. Sources: Media database and INE 

[33]. 
 
Figure 3 shows that winter is the season with the highest percentage of deaths, while there is an important 
decrease of victims during summer, especially fatalities.  

 

Figure 3: Percentage of fatal victims in residential fires by month, 2012-2016. Compilation based on Reports [6–11] 

During 2016, the main cause of home fire deaths was heating equipment (fixed or portable space heaters). 
The second leading cause was electrical distribution and lighting equipment, followed by smoking 
materials and, in the fourth position, fireplaces (Figure 4). It could be affirmed that the risk of fire death 
or injury in the event of fire varies considerably by fire cause.  

More than one-third (39%) of the older adult victims died in fires started by heating equipment, and they 
accounted for 71% of fatal victims in this type of fires.  
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Figure 4: Percentage of fires, deaths and injuries in residential buildings, according to the fire cause. Year 2016. 

Source: Media database 
 
The influence that lower incomes have in the risk of home fire has been widely studied [3, 4, 42–45, 15, 
22, 25, 29, 30, 35, 38, 41]. Deprivation in basic needs, as well as living on fixed income –a typical situation 
among elderly people- usually lead to a bad state of the dwelling, especially if it is old, since the necessary 
home arrangements cannot be afforded. In addition, some studies suggests that poverty may be related 
to a low educational level [14, 25], which can interfere with an older adult’s ability to understand the 
details regarding fire prevention and safety.  
 
During the coldest months, the influence of low incomes and the antiquity of the building create a typical 
scenario of fatal home fires in Spain: if the central heating source of the dwelling does not work properly, 
the occupants cannot afford the cost of it or even it does not exist; people use to rely on temporary 
sources of heat, such as portable space heaters or fireplaces, to keep their homes warm. This situation 
makes heating systems the first cause of home fire deaths in Spain, representing an elevated fire danger 
to older adults. 

However, in other countries such as the US, Sweden, Australia, or the UK the first cause are smoking 
materials [14, 16, 19, 25, 29, 34, 36, 38, 43].  

 
4.4 Victim’s factor 

During 2016, being asleep was a factor in, at least, 28% of the home fire deaths. More than one out of 
four of those killed had a physical or mental disability, 85% of them were over 65 years-old. The most 
frequent disability was low mobility: two thirds of fatal elderly victims were mobility impaired. 48% of the 
fatal victims were vulnerable people (elderly, children or disabled) who were unattended or unsupervised 
when the fire started, and almost one half were alone at home.  
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Results about the role played by disabilities in the fatality of a fire are consistent with different studies 
[14, 15, 46, 16, 19, 22, 29–31, 34, 35]. In fact, the presence of people with disabilities may affect the 
evacuation dynamics of the building [24] and it is expected that total evacuation times will increase as 
populations age [23], since they will be more likely to experiment physical or cognitive changes that can 
reduce their abilities to prevent, detect, or respond to fires.  

Moreover, many older adults suffer mobility impairments, which make their ability to successfully escape 
from fires more difficult, particularly when combined with living alone. Some studies demonstrate that 
substance-induced impairments, such as those caused by the side effects of prescription medication, can 
result in a wide range of impairments that increase older adults’ risks of fire, fire fatality, and fire injury 
[14, 34].  

The combination of all these factors is very frequent in elderly people living in their own dwelling, making 
them a frail group in case of fire, without appropriate safety or evacuation measures.  

5. Conclusions  

This research is focused on the identification of the key risk factors for fires in dwellings occupied by 
elderly people. Most fatal fires have their origin in residential buildings; with elderly people being the 
most vulnerable group. Although the death and injuries rates per million population in Spain is much lower 
than the rates in other countries [47], the number of fire fatalities among the elderly is not decreasing, it 
is even increasing for those adults over 85 years-old [6–11]. In addition, this group is also increasing day 
by day [33], so we can expect that the number of fires continue growing in Spain.  

The present research confirms, as several studies did before [14, 34], that elderly fatalities differ from 
general population fatalities in fire. These differences may suggest that preventive strategies for the 
elderly population require a different emphasis from those for younger people [16, 34, 37]. In addition, 
there are some factors that are different in Spain than in other countries which have more experience in 
the fire statistical work. Both reasons support the importance of fire data collection and analysis, as an 
essential task to understand how home fire incidents are and the consequent development of efficient 
fire safety measures and Building Codes and Regulations, which will lead the reduction of casualties.  
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