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EXECUTIVE SUMMARY

Each year in the United States, there are more than 2,800 fatal residential home fires. Nearly one in
six of these fires is a multiple-fatality fire, a fire in which more than one civilian is killed. This report
characterizes multiple-fatality fires by contrasting them with single-fatality fires. By analyzing the
events and circumstances surrounding different types of fatal fires, this report provides insight into
how they can be prevented and how lives can be saved.

Since the majority of fire deaths among civilians occur in the home, residential structures are the pri-
mary focus of this report. Findings are based on comparisons of multiple-and single-fatality fires that
occurred between 1994 and 1996 and were reported to the National Fire Incident Reporting System
(NFIRS).

The major findings of this study are:

� The leading causes of multiple-fatality fires during 1994–1996 were slightly different from the
causes of single-fatality fires. Heating, arson, and children playing with fire-starting materials
were the leading causes of multiple-fatality fires. Smoking, arson, and heating were the leading
causes of single-fatality fires. The proportion of fatal fires caused by children playing with fire-
starting materials in multiple-fatality fires is twice that of single-fatality fires.

� Thirty-five percent of multiple-fatality fires originate in lounge areas. Bedrooms and hallways/
stairways were the second and third leading areas of fire origin, respectively. For single-fatality
fires, bedrooms and lounge areas were the leading areas of fire origin, followed by kitchens.

� Similar proportions of multiple- and single-fatality fires occurred in homes without working
smoke alarms. Multiple-fatality fires, however, were more likely to occur in homes where an
alarm was present, but inoperable.

� Multiple-fatality fires occurred most often between midnight and 6 a.m.

� Forty-five percent of all victims of multiple-fatality fires were children under the age of 10.
Only 15 percent of victims were 60 years of age or older.

� In single-fatality fires, male fatalities outnumbered female fatalities by 70 percent. In multiple-
fatality fires, males were 13 percent more likely than females to die. Females accounted for a
much higher proportion of victims in multiple-fatality fires.

� Half of the victims of multiple-fatality fires were asleep at the time of the fire. Compared to
single-fatality fires, fewer victims of multiple-fatality fires were impaired by drugs or alcohol
or were bedridden.
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INTRODUCTION

Each year there are more than 2,800 fatal residential fires in the United States. Nearly one in six of
these fires takes more than one life. As a result of these multiple-fatality fires, an average of 1,365
lives are claimed annually, many of whom are children.

While thecharacteristicsof fatal firesarewell established, less isknownabout the uniquecharacteris-
tics of multiple-fatality fires. Generally, fatal fires are more likely to occur at night, are more often
caused by smoking or children playing with fire-starting materials, and are more likely to occur in
residences without working smoke alarms. This report compares multiple-fatality fires with single-
fatality fires inanattempt toestablish thecharacteristicsofmultiple-fatality firesas well as to identify
differences for use by the fire service in the prevention of fatal fires— specifically, multiple-fatality
fires.

The emphasis of this report was on residential structure fires where the vast majority of multiple-
fatality fires occur. Multiple-fatality fires in non-residential structures, however, are also briefly
examined.

While other analyses have used five or more fatalities in a residential structure fire and three or more
fatalities inanon-residential structure fire as the respectivedefinitions ofeither acatastrophic ormul-
tiple-fatality fire, the analyses in this report are based on two or more civilian deaths. Figure 1 shows
the average number of fatal residential fires by number of fatalities per fire;of particular interest is the
dramatic difference be-
tween the number of
single-fatality fires and
fires with two or more
fatalities. Although the
difference between fires
with three, four, and five
deaths are notable, these
differences are not the
primary target of this
analysis.

Comparisons of multiple- and single-fatality residential fires revealed notable differences in 10
aspects of these fires:

� Cause of fire
� Area of fire origin
� Form of heat of ignition (heat source)

� ��� ���� ���� ���� ����
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Figure 1. Estimated Average Number of Fatal Residential
Fires Per Year by Fatalities Per Fire (1994–96)
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� Form of material ignited
� Time of day
� Performance or presence of smoke alarms
� Age of victim
� Gender of victim
� Victim’s condition before injury
� Victim’s activity at time of injury.

Theanalysis also identified similaritiesbetween multiple-and single-fatality fires. Thesesimilarities
include:

� Type of residential structure
� Level of fire origin
� Type of material ignited
� Month of year
� Nature of victim injuries.

This report is divided into five sections: (1) the methodology used in gathering the data used in this
report; (2) the differences between single- and multiple-fatality fires in residential structures; (3) the
similarities between single- and multiple-fatality fires in residential structures; (4) multiple-fatality
fires in non-residential structures; and (5) recommendations for the prevention of multiple-fatality
fires.
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METHODOLOGY

Two sources of data were used for this analysis. The primary source is quantitative data from the
National Fire Incident Reporting System (NFIRS). Provided within NFIRS reports are data concern-
ing the origin and cause of the fire incident, time and day of the incident, presence and operation of
smoke alarms, extent of flame spread, and a host of other data. The civilian casualty form, a separate,
detailed section of the NFIRS report, includes information about the victim, such as age, gender, and
activity at the time of the fire. By nomeans areeither of the data lists for fire incidentsor firecasualties
exhaustive. The second source of data used in this report include descriptions of actual fire incidents
that involve multiple fatalities. These accounts are gathered from the responding fire department’s
narrative accounts of fire incidents as well as from news sources. Synopses of these incidents are
included throughout this report to provide readers with a realistic view of these tragedies, many of
which were preventable.

NFIRS is a data system maintained by the U.S. Fire Administration. Established in the late 1970s,
today it is the largest fire data set in the world. The NFIRS data set is updated annually with nearly one
million new fire incident records. Fire departments from all regions of the country report the number
and types of fires to which they respond. While the system is voluntary, it is estimated that between
one-third and one-half of the nation’s fire departments participate in NFIRS. The data set, however, is
not complete as many departments do not participate in NFIRS and many small fires that damage
property are contained without the assistance of local fire departments.

Since multiple-fatality fires are a relatively small subset of fire incidents reported to NFIRS, three
years of data (1994–1996) were used as the basis for the findings of this report. As a result of this
aggregation of data, the impact of year-to-year fluctuations in the data is minimized. In the few cases
in this report where specific numbers of fires or victims are noted, the numbers are averages for the
1994–1996 period based on NFIRS data adjusted for national estimates of the annual fire problem
(see note below). In all cases, percentages drawn from NFIRS have been adjusted to reflect only those
cases where data were provided or values were known.

Note: Where numbers of fires or victims are presented, these figures are either annual estimates of fire losses
as determined by the National Fire Protection Association (NFPA) or NFIRS figures. Fire departments
do not always provide complete data on their reports to NFIRS. These “unknowns” have been appor-
tioned to the other categories in this report, resulting in “adjusted percentages.” This methodology has
been adopted by the U.S. Fire Administration (USFA); see Fire in the United States, 1987–1996, pub-
lished by the USFA and available at the USFA Website (http://www.fema.usfa.gov), for a complete
explanation of this methodology.
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DIFFERENCES BETWEEN SINGLE- AND
MULTIPLE-FATALITY FIRES

Cause

The top three causes of multiple-fatality fires
between 1994 and 1996 were heating (19 per-
cent), arson (17 percent), and children playing
with fire-starting materials (15 percent) (Fig-
ure 2). Together these three causes accounted
for over one-half of all multiple-fatality resi-
dential fires and fire deaths. (The frequency of fires due to arson and children playing with fire is
particularly troublesome because these fires are avoidable.)
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Figure 2. Causes of Fatal Residential Structure Fires (1994–96)
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Of particular concern is the evidence showing that where a child plays with fire-starting materials,
regardless of the number of fatalities, other household members are in grave danger. When these fires
occur, the child responsible for the blaze is often killed, but so are others (including other children).
Children-playing fires accounted for 8 percent of all fatal home fires and 33 percent of all fire victims
under the age of 9.

As noted, the leading cause of multiple-fatality fires was heating, which accounted for 19 percent of
fires. Analysis of only those fires with three or more victims, however, revealed arson as the leading
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cause accounting for 22 percent of multiple-fatality fires. Heating was the second leading cause of
fires with three or more victims at 16 percent. The frequency of smoking and children-playing fires
was slightly lower for fires with more than three victims, whereas the frequency of cooking and
appliance fires was slightly higher.

The leading causes of single-fatality fires were smoking, arson, and heating. These three causes
accounted for almost 60 percent of all fires with one fatality. Particularly revealing is the predomi-
nance of smoking fires, which accounted for 31 percent of single-fatality fires. In contrast, smoking
accounted for only 15 percent of multiple-fatality fires. Arson and heating fires were the second and
third leading causes of single-fatality fires at 16 percent and 13 percent, respectively.

Area of Fire Origin

The leading area of fire origin for multiple-
fatality fires was lounge areas (35 percent), such
as the living room or family rooms (Figure 3).
This was largely due to heating, arson, and smok-
ing fires, which were more likely to begin in
lounge areas. Fires started by children playing
with fire-starting materials were also likely to
originate in lounge areas. Bedrooms, followed by
hallways/stairways (a combined category), were
the second and third leading areas of fire origin, respectively.

Figure 3. Area of Fire Origin (1994–96)
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For single-fatality fires, lounge areas and bedrooms were tied as the leading areas of fire origin, fol-
lowed by kitchens. One-third more single-fatality than multiple-fatality fires started in kitchens. This
reflects the fact that cooking fires account for more single-fatality than multiple-fatality fires.
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Form of Heat of Ignition and Form of Material Ignited

Open flame, as the form of heat ignition (or
heat source), accounted for one-quarter of all
multiple-fatality fires. This is due to the high
proportion of multiple-fatality fires that are
started by children playing with matches,
lighters, or other items coded as open flame
sources (Figure 4). Electrical arcing and overloading accounted for an additional 21 percent. The
leading form of material ignited in multiple-fatality fires was structural components, which reflects
the roll of heating fires in multiple-fatality fires (Figure 5). Furniture and soft goods ranked second
and third, respectively. The soft goods category includes bedding and clothing—items that are often
the form of material ignited when a lighted cigarette or other smoking product is dropped. Children
playing with fire are particularly likely to ignite soft goods, such as clothing and bedding.

Figure 4. Form of Heat of Ignition (1994–96)
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Figure 5. Form of Material Ignited (1994–96)
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Insingle-fatality fires, the leadingform ofheat of ignition wassmoking materials, reflecting thedom-
inance of smoking as the leading cause of these fires. Similarly, the leading forms of material ignited
were soft goods and furniture (including upholstered items).

Time of Day

Fatal fires are far more likely to occur at night
and in the early morning hours than nonfatal
fires (Figure 6). Both single- and multiple-
fatality fires exhibit a similar pattern in the time
of day in which they occur. For incidents with
more than one fatality, an even higher propor-
tion of fires occurred in the early morning
hours. Fires occurring between midnight and
6:00 a.m. accounted for 47 percent of all multiple-fatality fires compared to just over 35 percent of
single-fatality fires. While single-fatality fires occur at all hours of the day, multiple-fatality fires oc-
cur less frequently during the afternoon and early evening hours..

� � �� �� �� �� �� �� �� �� ��

��4�� 5�5 �� �4�6 5�5

74�� 5�5 �� ��4�6 5�5

��4��  5�5 �� �4�6  5�5

74��  5�5 �� ��4�6  5�5

Figure 6. Time of Day (1994–96)
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Despite the increased incidence of residential fires during the morning and evening hours, residents
are generally awake and thus able to detect and escape from a fire before succumbing to smoke and
flames.

The leading cause of fire during the early morning peak for multiple-fatality fires is heating; for
single-fatality fires, it is smoking. For multiple-fatality fires, 56 percent of all heating fires occurred
between midnight and 6 a.m.
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Smoke Alarms

A disproportionate number of all fatal fires
occurred in homes without working smoke alarms.
Nearly 60 percent of single- and multiple-fatality
fires occurred in homes where no smoke alarms
were present (Figure 7).

Figure 7. Smoke Alarm Performance (1994–96)
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It is troubling, however, that as the number of victims in a fatal fire increased, the likelihood that a
smoke alarm notified the occupants of the presence of the fire decreased. In fireswith single fatalities,
a smoke alarm operated in 24 percent of the reported incidents; this notification steadily drops as the
number of fatalities increased. For fires with five or more fatalities, smoke alarms operated in only 13
percent of the reported incidents. Conversely, 76 percent of single-fatality fires occurred in homes
where there was no notification of the fire—either there was no alarm present or there was a malfunc-
tioning alarm. This number continues to increase as does the number of victims per fire (83, 84, 86,
and 88 percent for 2 or more victims, 3 or more victims, 4 or more victims, and 5 or more victims,
respectively) (Figure 8).

Figure 8. Incidents With Operational Smoke Alarms (1994-96)
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Age of Victim

The very young and the very old have the
highest fire death rates in the United
States. There are dramatic differences in
the age profiles of multiple-fatality fire
victims versus single-fatality fire victims.
The very young were the largest age group
represented in multiple-fatality fires; con-
versely, the very old were the largest age
group represented in single-fatality fires.

While victims age 9 or younger comprise 45 percent of all those killed as a result of multiple-fatality
fires, only 10 percent of multiple-fatality victims are over the age of 70 (Figure 9). As the total num-
bers of victims rose in residential structures, so did the proportion of victims age 9 or younger. Over
one-half of all victims of fires with three or more fatalities were 9 or younger.

Figure 9. Age of Victim (1994–96)
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Among single-fatality fire victims, only 14 percent were age 9 or younger, while 27 percent were age
70 or older. The elderly are more likely to die as the result of single-fatality fires because they often
live alone. Like the elderly, persons in the middle age groups (those ranging from age 30 through 59),
made up a higher proportion of victims in single-fatality fires (36 percent) than in multiple-fatality
fires (22 percent).

The leading cause of fires that killed children age 9 or younger was children playing with fire-starting
materials, followed by arson and heating fires. The leading causes of multiple-fatality fires that killed
persons age 70 or older were smoking and heating.
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Gender of Victim

The gender of victims was closely related to their ages. In multiple-fatality fires, males were slightly
more likely (13 percent) to be killed than females (Figure 10). However, males were 70 percent more
likely than females to die as the result of single-fatality fires. Previous research indicates that male
and female firedeath ratesare relativelysimilar amongchildren. Amongolder persons,however, fire
deaths rates are significantly higher for men than for women. Due to the increasing proportion of vic-
tims who are children and the similarity in their fire death risks by gender, males and females die in
multiple-fatality fires in more nearly equal numbers as the number of fire death increased.

Figure 10. Gender of Victim (1994–96)
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Victim Condition Before Injury

Victims of multiple-fatality fires were more likely to
have been asleep or too young to act at the time of the
fire than in single-fatality fires. (Figure 11) In single-
fatality fires, victims were several times more likely
to have been bedridden or impaired by alcohol or
drugs. They were also more likely to have been too
old to act, mentally handicapped, orawake andunim-
paired.

Figure 11. Condition Before Injury (1994–96)
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Condition before injury was also linked to the cause of fires. In all fatal fires, victims who were bed-
ridden or impaired by drugs or alcohol were more likely to die in a smoking-related fire. In fires with
only one victim, the leading cause was smoking fires. When a person who drops a lighted cigarette or
other smoking material is bedridden or impaired by alcohol or drugs, the individual is more likely to
have difficulty escaping and, consequently, are more likely to be killed as a result of the fire.

Activity at Time of Injury

Half of all multiple-fatality victims were sleeping and an additional 29 percent were trying to escape
(Figure 12). In addition, multiple-fatality victims were more likely to be attempting rescue and less
likely to be attempting to extinguish the fire.

The fire victim’s activity was also linked to gender. Females were more likely to try to escape the fire
than males and less likely to attempt to extinguish it.

Figure 12. Activity at Time of Injury in Multiple-Fatality Fires (1994–96)
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SIMILARITIES BETWEEN SINGLE- AND
MULTIPLE-FATALITY FIRES

The previous analyses have shown that multiple-fatality fires in NFIRS differed from single-fatality
fires in important ways. Differences included the leading causes of fire, areas of fire origin, time of
day, and the age and gender profiles of victims. However, although there were differences between
multiple- and single-fatality fires, this study also identified common characteristics. This section
describes attributes common to the multiple- and single-fatality fires occurring in residential struc-
tures that were reported to NFIRS from 1994 through 1996.

Fixed Property Use

The vast majority (roughly 80 percent) of both multiple- and single-fatality fires occurred in one-and
two-family dwellings. In comparison, about 17 percent of these fatal fires occurred in apartments
(Figure 13). However, when only those multiple-fatality fires with three or more fatalities are consid-
ered, the percentage occurring in apartments rises slightly to 21.

Figure 13. Residential Property Type (1994–96)

� �� �� �� �� �� 7� 9� >� 6�

)��-- ? 3
�--����� '
�����#	

( ������	

<�����#�/�����# %��	�	

%����	������	

'���������	

%��� %����	

)���� <�	�������

(�,�	��� "������

���#��-������ ����	

����� ��-������ ����	

6RXUFH� 1),56



14

Level of Fire Origin

Nearly three-quarters of multiple- and single-fatality fires originated on the ground floor (grade to 9
feet above grade) (Figure 14). The next most common level of fire origin was 10 to 19 feet above
grade—most often the second floor in one- and two-family residences.

Figure 14. Level of Fire Origin (1994–96)
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Type of Material Ignited

Fabric was the leading type of material ignited in both
multiple- and single-fatality fires (Figure 15). Fires, in
which fabric is the type of material first ignited, are
commonly associated with smoking, children playing
with fire-starting materials, and heating—all of which
factored heavily into the profile of multiple- and single-
fatality fires between 1994 and 1996. Wood/paper was
the second leading category of material ignited, fol-
lowed by the “other” category.

Figure 15. Type of Material Ignited (1994-96)
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Month of Year

Moremultiple-andsingle-fatalityfiresoccurreddur-
ing the winter months than during any other time of
the year (Figure 16). The prevalence of single- and
multiple-fatality fires during winter months is con-
sistent with the high incidence of heating fires during
this period. Of the winter months, January is the
month with the highest occurrence of both single-
and multiple-fatality fires with 14 and 19 percent of
fire deaths, respectively.

Figure 16. Month of Year (1994–96)
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Nature of Injury

The nature of the injuries responsible for fire
deaths was similar among victims of multi-
ple- and single-fatality fires (Figure 17).
Over 70 percent of victims experienced both
burns and asphyxia; 22 percent died from
asphyxia alone. Fewer than 2 percent of vic-
tims of multiple-fatality fires died exclu-
sively from burns.
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Figure 17. Nature of Injury in
Multiple-Fatality Fires (1994–96)
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MULTIPLE-FATALITY FIRES IN
NON-RESIDENTIAL STRUCTURES

This section provides a brief overview of multiple-fatality fires occurring in non-residential struc-
tures. Differences in the type of property, cause, and month of the fire are considered. It should be
noted that fires resulting in multiple civilian casualties in non-residential structuresare relatively rare
events compared to deaths in residential fires. The information below is based on 33 non-residential,
multiple-fatality structure fires reported to NFIRS from 1994 to 1996. Caution should be used in
interpreting the results due to the small number of fires in the dataset.

Type of Property

The leading type of property in multiple-fatality fires was institutional property, a category that
includes hospitals, nursing homes, and prisons (Figure 18). Storage property ranked second. In con-
trast, the leading property type for single-fatality fires was storage property. Institutional property
tied with office/store property as the next leading property type in single-fatality fires.

Figure 18. Type of Property for Fatality Fires in Non-Residential
Structures Material Ignited (1994–96)
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Cause

Heating fires and fires due to
“other equipment” tied as the
leading cause of non-residen-
tial, multiple-fatality fires
(Figure 19); open flame fires
were third. Together, these
three causes accounted for 60
percent of non-residential,
multiple-fatality fires. Due in
large part to fatal arson fires
set in storagestructures, arson
was the leading cause of
single-fatality fires that
occurred in non-residential
structures.

Month

Similar to multiple-fatality
fires in residential structures,
the majority of multiple-
fatality fires in non-residen-
tial structures occurred in the
winter months (Figure 20).
This corresponds with a high
incidence of heating fires
during this period. More than
60 percent of non-residen-
tial, multiple-fatality fires
occurred between December
and March, while only 43
percent of non-residential,
single-fatality fires occurred
during these months.

Figure 19. Cause of Fatal Fires in Non-Residential
Structures (1994-96)
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Figure 20. Month of Year of Fatal Fires in
Non-Residential Structures (1994-96)
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RECOMMENDATIONS

During the period from 1994 to 1996, over 1,500 fires killed two or more people. These fires resulted
in approximately 4,100 deaths, an average of 1,365 per year. An additional 2,340 people were killed
in single-fatality fires each year. The similarities and differences between single- and multiple-fatal-
ity fires have been examined within this report. The results of this analysis have enabled the formula-
tion of a series of recommendations that may help to reduce the number of fatal fires.

The leading cause of multiple-fatality fires stems from heating one’s home or office. The fire service
and system engineers must educate the public on how to prevent these fires. Routine maintenance on
heating equipment will reduce the possibility of a fire. Furthermore, special emphasis must be placed
on the proper use of space heaters and alternative heating sources. Too many deaths occur when space
heaters ignite the victim’s clothing, upholstered furniture, or other combustibles. When the victim is
in proximity to the area of fire origin, there is little hope for survival.

The second leading cause of multiple-fatality fires is arson. The law enforcement community and the
fire service must continue to work together to combat this crime. Increased enforcement of existing
laws and effective utilization of juvenile arson prevention and rehabilitation programs, in addition to
the development of new, innovative programs and enforcement techniques, can reduce the threat of
arson in this country.

The third leading cause of multiple-fatality fires is from children playing with fire-starting materials.
Through fire prevention education programs and increased supervision by parents and other caretak-
ers, these fires can be greatly reduced in number.

One common thread throughout the multiple-fatality incident synopses and also demonstrated in the
data, is the lack of working smoke alarms. With the proper early notification that working smoke
alarms offer, many of these deaths may have been prevented. Fire service professionals, public fire
educators, and fire prevention specialists should continue their efforts to educate the public on the
life-saving need to install and maintain smoke alarms in all properties.
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