THE SMOKING-MATERIAL FIRE PROBLEM

John R. Hall, Jr.
March 2012

\

NFPA
National Fire Protection Association
Fire Analysis and Research Division



THE SMOKING-MATERIAL FIRE PROBLEM

John R. Hall, Jr.
March 2012

\

NFPA
National Fire Protection Association
Fire Analysis and Research Division



Abstract

In 2010, U.S. fire departments responded to an estimated 90,800 smoking-material fires in the
U.S., mostly unchanged from 2009. These fires resulted in an estimated 610 civilian deaths,
1,570 civilian injuries and $663 million in direct property damage. Most of the fatalities in home
fires started by smoking materials resulted from fires that began with upholstered furniture
(39%) or mattresses and bedding (27%). One out of four fatal victims of smoking-material fires
is not the smoker whose cigarette started the fire. Most deaths from smoking-material fires result
from fires that started in living rooms, family rooms, and dens or in bedrooms. In recent years,
Canada and all U.S. states have passed legislation requiring that all cigarettes sold be “fire safe,”
that is, have sharply reduced ignition strength (ability to start fires), as determined by ASTM
Standard E2187-04. When these laws are fully implemented, it is currently projected that
smoking-material fire deaths will be down by 30% from 2003, the last year before any state
implemented the law.
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Executive Summary

In 2010, U.S. fire departments responded to an estimated 90,800 smoking-material fires in the
U.S., largely unchanged from 89,500 in 2009. These fires resulted in an estimated 610 civilian
deaths, 1,570 civilian injuries and $663 million in direct property damage; deaths were down
from the year before. In 2010, an estimated 17,500 smoking-material home structure fires
caused 540 civilian deaths (21% of all home structure fire deaths), 1,320 civilian injuries and
$535 million in direct property damage.

Estimates of fires reported to U.S. municipal fire departments are based on data from the
National Fire Incident Reporting System (NFIRS) and the NFPA annual survey. “Smoking
materials” are lighted tobacco products but do not include lighting implements such as matches
and lighters. Smoking materials are identified under heat source, and estimates include a
proportional share of fires coded as heat source unknown or as unknown between smoking
material and open flame source.

The long-term trend in smoking-material fires has been down, by 73% from 1980 to 2010,
helped by the decline in smoking, the effect of standards and regulations that have made
mattresses and upholstered furniture more resistant to cigarette ignition, and more recently, the
adaption of fire-safe cigarette requirements throughout the country.

Canada and all U.S. states have passed laws or other requirements that all cigarettes sold must be
“fire safe,” that is, have sharply reduced ignition strength (ability to start fires), as determined by
ASTM Standard E2187-04. A simple projection linking the percentage decline in fires or fire
deaths to the percentage of smokers covered would suggest that when the law is fully effective
across the entire country (in late 2011), the reduction in fire deaths should reach 30%, relative to
levels in 2003, the last year before the fire-safe cigarette law was effective in any state.

Trash, mattresses and bedding, and upholstered furniture, are the items most commonly ignited
in smoking-material home fires. Excluding trash, these items also account for most associated
fire deaths. Roughly equal shares of civilian deaths due to smoking-material fires involved fires
that started in living rooms, family rooms, and dens (35%) as in bedrooms (37%).

One out of four fatal victims of smoking-material fires is not the smoker whose cigarette started
the fire.

The risk of dying in a home structure fire caused by smoking materials rises with age. Nearly
half (45%) of fatal home smoking-material-fire victims were age 65 or older, compared to their
13% share of the population. Older adults (age 65 and over) are less likely to smoke than
younger adults. Therefore, their high rates of smoking-material fire deaths per million people are
even more noteworthy.

A USFA/NFPA study recommended educational messages to support the behavioral side of a
comprehensive strategy to reduce smoking fires:
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If you smoke, smoke outside.

e Whenever you smoke, use deep, wide, sturdy ashtrays. Ashtrays should be set on
something sturdy and hard to ignite, like an end table.

e Before you throw out butts and ashes, make sure they are out. Dowsing in water or sand
is the best way to do that.

e Check under furniture cushions and in other places people smoke for cigarette butts that
may have fallen out of sight.
Smoking should not be allowed in a home where medical oxygen is used.

e To prevent a deadly cigarette fire, you have to be alert. You won’t be if you are sleepy,
have been drinking, or have taken medicine or other drugs.
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Smoking-Material Fire Problem Fact Sheet

U.S. fire departments responded to an estimated 90,800 smoking-material fires in 2010.
These fires caused:

e 610 civilian deaths

e 1,570 civilian injuries, and

e $663 million in direct property damage.

These estimates are derived from the U.S. Fire Administration National Fire Incident Reporting System (NFIRS) and NFPA’s
annual fire department experience survey.
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Fires Started by Smoking Materials

In 2010, an estimated 90,800 smoking-material fires caused 610 civilian deaths,

1,570 civilian injuries and $663 million in direct property damage.

Fires started by smoking materials (i.e., lighted tobacco products but not matches or lighters)
were down by 73% from 1980 to 2010.1 Civilian deaths and injuries were also at or near their
all-time lows and well down from 1980 levels. (See Table 1.)

Smoking materials accounted for 8% of all reported 2006-2010 fires, 22% of associated deaths,
9% of associated civilian injuries, and 5% of associated direct property civilian damage.

Most smoking-material structure fires and losses occur in homes.

In 2006-2010, nearly two-thirds of smoking-material structure fires (63%) occurred in homes,
including apartments. These fires accounted for 91% of structure fire civilian deaths due to
smoking materials, 89% of structure fire civilian injuries due to smoking materials, and 79% of
direct property damage due to smoking-material structure fires. (See Table 2.)

Figure 1. Trend in U.S. Smoking-Material Home Fires
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Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey. Estimates are not
shown for 1999-2001 because low participation in NFIRS Version 5.0 makes those estimates unstable.

1 Estimates of fires reported to U.S. municipal fire departments are based on data from the National Fire Incident Reporting
System (NFIRS) and the NFPA annual survey. “Smoking materials” are lighted tobacco products but do not include lighting
implements such as matches and lighters. Smoking materials are identified under heat source, and estimates include a
proportional share of fires coded as heat source unknown, or as unknown between smoking material and open flame source.
Analysis is done separately for fires reported as confined to trash, cooking vessel, chimney or flue, fuel burner or boiler,
commercial compactor, or incinerator. Detailed reporting is optional for these so-called confined fires, which means the
unknown shares are much higher than for non-confined fires. Estimates for outdoor and other fires are similarly done separately
for outdoor trash fires, where detailed reporting is optional and unknown shares are much higher than for other outdoor and other
fires, which are mostly vegetation fires.
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In 2010, an estimated 17,500 smoking-material home structure fires caused 540 civilian deaths
(21% of all home structure fire deaths), 1,320 civilian injuries and $535 million in direct
property damage. (See Figures 1-3.)

Figure 2. Trend in Civilian Deaths in U.S. Smoking Material Home Fires

1,820

540

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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Figure 3. Trend in Civilian Injuries in U.S. Smoking-Material Home Fires
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Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.

The average severity of reported smoking-material fires is indicated by rates, such as deaths or
injuries per 100 fires. Civilian deaths per 100 smoking-material home structure fires were lower
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in the first five-year period analyzed (1980-84) than in any later period. Death rates rose until
1994-98, then leveled off with the advent of NFIRS Version 5.0 in 1999, before starting a
sustained decline in recent years, reaching the lowest level since 1983-87 in 2006-10. The
average severity in terms of civilian injuries per 100 smoking-material home structure fires
followed a similar up and down trend in the period, but the last five 5-year averages have been as
low as or lower than any rates in the period. (See Figures 4-5.)

Figure 4. Trend in Civilian Deaths per 100 U.S. Smoking-Material Home Fires
(Five-Year Rolling Averages)
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Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.

Figure 5. Trend in Civilian Injuries per 100 Smoking-Material Home Fires
(Five-Year Rolling Averages)
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Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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In a study of 2004-2005 unreported fires, the U.S. Consumer Product Safety Commission
estimated 155,000 unreported home cigarette fires per year or 14 unreported cigarette fires for
every reported home cigarette fire identified in the study. 2

The decline in smoking-material fires is partly due to a decline in smoking.

Table 3 shows a substantial decline in the fraction of the adult population who smoke cigarettes,
but the size of the decline depends on how the question is asked. From 1999 to 2010, the
combined percentage of adults who smoked in the past month (working from the percents by
gender) declined from 27% to 25%. From 1995 to 2009, the combined percentage of adults who
“currently smoke” declined from 25% to 21%.

As Table 3 indicates, in any particular year, a larger percentage of adults have said they smoked
(at least once) in the past month than say they currently smoked (defined as now smoking “some
days” or “every day” and having smoked at least 100 cigarettes in their lives).

Smoking-related home structure fire deaths have declined faster than the consumption of
cigarettes.

Table 4 shows that cigarette consumption declined by 41% from 1980 to 2006, but smoking-
material home structure fire deaths declined 65%. However, the rate of deaths relative to
cigarette consumption have shown no consistent trend since the early 1990s. No statistics have
been issued on cigarette consumption since 2006. In addition to a decline in the percentage of
the population who smoke, there has also been an increase in the percentage of households that
ban indoor smoking in their homes.

The rate of cigarette structure fires per million cigarette smokers is higher than the rate of
cigar or pipe structure fires per million cigar or pipe smokers by at least 10-to-1.

In 2006-2010 home structure fires, there were 51 cigarette-started structure fires for every one
started by a pipe or cigar. By contrast, current cigarette smokers age 12 and over outnumbered
current cigar or pipe smokers age 12 and over by only 4- or 5-to-1 in 2008.3 The ratio of 4- or 5-
to-1 would probably increase if it were possible to estimate the ratios of time spent smoking,
because cigarette smokers average more time smoking per day than pipe or cigar smokers, but if
it were possible to compare time per day with a burning tobacco product not being actively
smoked, the ratio would go back down again, because the average cigarette will continue to burn
longer than the average cigar or pipe when not being actively smoked.

Standards have made mattresses and upholstered furniture more resistant to smoking-
material ignition.

Trash, mattresses and bedding, and upholstered furniture, were the items most often ignited by
smoking materials in home fires, and together they accounted for 46% of those fires, 71% of
associated deaths, and 62% of associated injuries. (See Table 5.) In 2006-2010, mattress or
bedding accounted for the second largest share of fires (12%) and associated deaths (27%).
Upholstered furniture accounted for the third largest share of fires (10%) and the largest share of

2 Michael A. Greene and Craig Andres, 2004-2005 National Sample Survey of Unreported Residential Fires, U.S. Consumer
Product Safety Commission, July 2009, Table 6-6.

3 Statistical Abstract of the United States: 2011, Washington: U.S. Census Bureau, Table 203.
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associated deaths (39%). Trash accounted for the largest share of fires (24%), primarily due to
confined fires. Clothing accounted for the third largest share of deaths (6%).

Table 6 shows the trend in smoking-material structure fires since 1980 for these four classes of
items, including clothing.

Smoking-related home fires starting in upholstered furniture and in mattresses and bedding have
declined by 93% from 1980 to 2010, compared with only a 66% decline in smoking-related home
fires starting with ignition of trash. A mandatory U.S. Standard for the Flammability of Mattresses
(and Mattress Pads), Title 16 CFR 1632, was enacted in 1973. A voluntary standard for
upholstered furniture, the so-called "Upholstered Furniture Action Council (UFAC) standard," was
introduced in the late 1970s and at that time was judged sufficiently substantial as to remove the
need for a mandatory action.

The success of these two standards has been measured by studies of shifts in production toward
less ignitable materials.# As part of the first Congressionally mandated study of cigarette fires,
indices were developed on the ignitability of upholstered furniture and mattresses. These indices
identified several categories of covering materials and filling materials and several distinct
locations on the furnishings, such as on a horizontal surface or in a crevice formed by two
vertical surfaces. Laboratory tests provided estimates of the fraction of tests that would lead to
ignitions, by type of material and location. A Consumer Product Safety Commission (CPSC)
economic model translated sales data into estimates of the mix of materials in upholstered
furniture and mattresses in use, and all these calculations were then combined into composite
indices of the susceptibility to cigarette ignition of the nation’s inventory of upholstered furniture
and mattresses for any given year. These composite indices declined 18.4% and 36.1%,
respectively, from 1980 to 1984, compared to declines of 37.8% and 35.1%, respectively, in the
number of residential structure fires per billion cigarettes consumed beginning with ignition of
these two types of items. This means the ignitability indices matched the decline in mattress fire
rates quite well and the decline in upholstered furniture fire rates less well.

Because people keep and use upholstered furniture and mattresses for a long time, these 1970s
standards continued to reduce ignitability for decades. Meanwhile, no other products were being
systematically modified for reduced susceptibility to cigarette ignition. This should mean more
rapid declines in fires for upholstered furniture, mattresses, and bedding, and this is what the
statistics show. The cumulative impact of these standards helps explain why the mattress,
bedding and upholstered furniture share of home smoking-related fires has dropped so much
from 1980 to 2010 (from 64% to 19% of fires, from 85% to 59% of fire deaths). (See Table 6.)

Items first ignited other than those targeted fuel sources (e.g., clothing) have seen their smoking
material fires decline substantially as well. Other items, like clothing, have flammability
standards, too, but these standards focus on resistance to small open flames rather than resistance
to cigarette ignition.

4 See, for example, indexes developed by NFPA from U.S. Consumer Product Safety Commission data; published in John R.
Hall, Jr., Final Report: Expected Changes in Fire Damages From Reducing Cigarette Ignition Propensity, prepared for the
Technical Study Group of the Cigarette Safety Act of 1984, Quincy: NFPA, July 16, 1987.
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The decline in smoking-material fires is probably a combination of many factors. Some factors
affect all smoking-material fires, such as the decline in the number of cigarettes smoked per year.
Some factors affect only some types of smoking-material fires, (such as making upholstered
furniture and mattresses more resistant to cigarette ignitions). Some factors affect fires of all
causes, not just fires started by smoking materials, such as the growth in the use of smoke
alarms.

Nearly all home smoking-material fires are unintentional.

Table 7A shows that only 4% of home smoking-material fires were intentional in 2006-2010,
and only 1% of associated deaths occur in intentional fires. Table 7B shows that only 1% of
home smoking-material fires involved someone playing with the smoking material.

The coding available on factor contributing to ignition does not have enough detail on the
circumstances leading up to the fire to permit us to estimate even roughly how many smoking-
material fires involve specific problems with inadequate ashtrays, poor placement or use of
ashtrays, or use of some inappropriate substitute for disposal or storage of burning cigarettes or
ashes. All that can be said is that most fires are attributed to some error in control or disposal.

In 2006, the final report was published from a study of behavioral mitigation of smoking fires,
funded by the U.S. Fire Administration and conducted by NFPA.5> Three of the educational
messages developed in the NFPA/USFA project on behavioral mitigation of smoking fires had to
do with safe storage and disposal of burning cigarettes, butts, and ashes:

Whenever you smoke, use deep, wide, sturdy ashtrays. Ashtrays should
be set on something sturdy and hard to ignite, like an end table.

Before you throw out butts and ashes, make sure they are out. Dowsing
in water or sand is the best way to do that.

Check under furniture cushions and in other places people smoke for
cigarette butts that may have fallen out of sight.

The PowerPoint presentations included with the project report on the U.S. Fire Administration
website include many pictures of good vs. bad ashtrays, ashtray locations, and ways of using
ashtrays.

Sleeping is the primary human factor contributing to ignition cited for one-third (32%) of
home smoking-material fire deaths.

Possible drug or alcohol impairment was cited for 19% of the deaths, physically disabled for
16%, and age was a factor for 12%. Table 7C indicates that 71% of fires reported None under
human factor, and so less than one-third (29% = 100% - 71%) of home smoking-material fires
cited a human factor in the initiation of the fire.

5 John R. Hall, Jr., Marty Ahrens, Kimberly Rohr, Sharon Gamache, and Judy Comoletti, Behavioral Mitigation of Smoking
Fires Through Strategies Based on Statistical Analysis, EME-2003-CA-0310, available from the U.S. Fire Administration at
http://www.usfa.dhs.gov/research/other/smoking-mitigation,shtm, 2006.

Smoking-Material Fire Problem, 3/12 6 NFPA Fire Analysis and Research, Quincy, MA


http://www.usfa.dhs.gov/research/other/smoking-mitigation,shtm

More than one-third of home fire deaths resulting from fires involving smoking materials
began in each of bedroom (37%) and living room, family room or den (35%o) in 2006-2010.
Table 8 shows additional statistics by area of origin.

Educational messaging has moved away from the injunction not to smoke in bed in favor of a
more broadly based message that reflects the diversity of actual fatal fire experience.

To prevent a deadly cigarette fire, you have to be alert. You won’t be
if you are sleepy, have been drinking, or have taken medicine or other
drugs.

Outside locations — exterior balcony or unenclosed porch; courtyard, terrace, or patio, (probably
including unenclosed decks); unclassified outside area; exterior wall surface; exterior stairway or
ramp; lawn, field, or open area; and exterior roof surface — collectively account for a substantial
share of home smoking-material structure fires (30%) but a small share of associated deaths
(2%). This is not surprising, because outside locations have barriers separating them from the
rest of the home, thereby preventing the easy spread of fire and fire effects to endanger the
occupants. For this reason, the first listed educational message in the NFPA/USFA project on
behavioral mitigation of smoking fires encouraged smoking outdoors:

If you smoke, smoke outside.

A 2003 survey by the U.S. Centers for Disease Control and Prevention found that 72% of all
U.S. households ban indoor smoking (up from 43% in 1992-1993) and 32% of all households
with at least one smoker ban indoor smoking (up from 10% in 1992-1993).6 For households
with no smokers, the percentage banning indoor smoking was 84% (up from 57% in 1992-1993).
As smokers increasingly move outdoors to smoke, it is important to provide outdoor facilities for
safe outdoor disposal of cigarettes, in order to avoid outdoor trash or vegetation fires due to
smoking materials.

If you look more closely at the shares of fires for the top items first ignited (as well as
unclassified organic material and vegetation when appropriate) for each of the top five areas of
origin, you can see more clearly how different these fires are:

» Bedroom (18% of home smoking fires, 37% of associated deaths)

e Mattress or bedding (53% of fires)

Trash (9% of fires)
Upholstered furniture (6%)
Clothing (5%)
Structural member or framing (1%)
Box, bag or barrel (1%)

6 “State-specific prevalence of smoke-free home rules — United States, 1992-2003,” MMWR Weekly, May 25, 2007, accessed at
http://www.cdc.gov on September 11, 2007.
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» Exterior balcony or unenclosed porch (12% of home structure fires, 2% of associated
deaths)
e Structural member or framing (13% of fires)
Exterior wall surface (12%)
Trash (12%)
Unclassified organic material (8%)
Vegetation (8%)
Box, bag, or barrel (7%)
Upholstered furniture (25%)
Mattress or bedding (1%)
Clothing (1%)

» Living room, family room or den (9% of home smoking fires, 35% of associated deaths)
Upholstered furniture (47% of fires)

Trash (11%)

Mattress or bedding (8%)

Clothing (3%)

Box, bag or barrel (1%)

Structural member or framing (1%)

» Kitchen (6% of home smoking fires, 3% of associated deaths)
Trash (52%) of fires)

Box, bag or barrel (1%)

Upholstered furniture (1%)

Clothing (1%)

Structural member or framing (1%)

Exterior wall covering (1%)

Mattress or bedding (1%)

» Courtyard, terrace or patio (5% of home smoking fires, 0% of associated deaths)
Trash (16%)

Vegetation (12%)

Unclassified organic material (9%)

Exterior wall surface (8%)

Structural member or framing (7%)

Box, bag or barrel (5%)

Upholstered furniture (5%)

Mattress or bedding (1%)

As people move outdoors, from bedroom or living room to exterior balcony, porch, courtyard,
terrace, or patio, the role of soft furnishings (upholstered furniture, mattress or bedding, or
clothing) declines, while the importance of trash is undiminished, and the importance of exposed
combustible parts of the structure and of vegetation grows. There are still many items that can
be ignited outdoors, even though they are much less likely to lead to a costly or deadly fire. The
continued importance of ashtrays and other safe disposal sites for cigarettes is important.
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Once you move beyond structure fires to total smoking fires, the importance of trash and
vegetation becomes even more clear. As Table A shows, trash and vegetation each account for
about one-quarter of total smoking fires.

Table A. Smoking-Related Fires by Location, and
Percentage Starting With Ignition of Trash or Vegetation, 2006-2010

Location

Homes
Other structures
Vehicles

Outdoor vegetation or special
property fires
Brush or brush/grass mixture
Grass
Unclassified natural vegetation
Unclassified special outside
location
Other cultivated vegetation or
crop
Forest, woods or wildland
Outside storage
Cultivated trees or nursery stock
Outside equipment
Cultivated grain or crop
Outside mailbox
Outside gas or vapor explosion
Cultivated orchard or vineyard

Outdoor trash or other fires
Outside rubbish, trash or waste
Unclassified or other
Dumpster or other outside trash
receptacle

Unclassified outside rubbish

Outside compacted trash or trash
compactor

Garbage dump or sanitary
landfill

Construction or demolition
landfill

Total

Smoking-Material Fire Problem, 3/12

18,600
10,900
4,600

43,900
14,400
11,900
10,700

3,100

1,300
1,200
400
300
200
100
100
100

0

32,700
11,700
8,300

8,200
4,400

100
100

0
110,700

Fires

(17%)
(10%)
(4%)

(40%)
(13%)
(11%)
(10%)

(3%)

(1%)
(1%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(30%)
(11%)
(8%)

(7%)
(4%)

(0%)
(0%)

(0%)
(100%)

Civilian Civilian

Deaths Injuries
620 (89%) 1,278 (82%)
58 (8%) 161  (10%)
13 (2%) 52 (3%)
1 (0%) 19 (1%)
0 (0%) 4 (0%)
0 (0%) 3 (0%)
0 (0%) 2 (0%)
0 (0%) 5 (0%)
0 (0%) 0 (0%)
0 (0%) 0 (0%)
0 (0%) 1 (0%)
0 (0%) 0 (0%)
0 (0%) 1 (0%)
0 (0%) 0 (0%)
0 (0%) 0 (0%)
0 (0%) 2 (0%)
0 (0%) 0 (0%)
3 (0%) 42 (3%)
0 (0%) 2 (0%)
3 (0%) 38 (2%)
0 (0%) 1 (0%)
0 (0%) 0 (0%)
0 (0%) 0 (0%)
0 (0%) 0 (0%)
0 (0%) 0 (0%)
696 (100%) 1,552 (100%)

Direct Percent
Property Starting
Damage With

(in Millions) TrashVegetation

$506  (75%) 24% 4%
$133  (20%) 46% 5%
$18  (3%) 9% 4%

$7  (1%) 2% 58%
$2  (0%) 2% 68%
$0  (0%) 2% 86%
$0  (0%) 1% 35%

$1 (0%) 4% 14%

$0  (0%) 0% 14%
$0  (0%) 2% 81%
$2  (0%) 9% 15%
$0  (0%) 0% 50%
$1 (0%) 9% 9%
$0  (0%) 2% 88%
$0  (0%) 3% 16%
$0 (0%) 2% 5%
$0  (0%) 34% 8%
$8  (1%) 46% 9%
$1  (0%) 57% 27%
$6  (1%) 10% 0%

$0 (0%) 73% 0%
$0  (0%) 33% 0%

$0  (0%) 56% 0%
$0  (0%) 48% 0%

$0  (0%) 31% 0%
$672 (100%) 23% 27%
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Smoking-related home structure fires peak in frequency in late afternoon and early

evening.

Figure 6 shows these fires peaking during the afternoon and evening, but associated civilian fire
deaths peak in the late evening and early morning (from 10:00 p.m. to 5:59 a.m.). As the day
goes on, it may become more likely that smokers are less alert due to drowsiness, drinking, or
nighttime drugs, and it therefore becomes more likely that lit cigarettes will be discarded or
dropped where they can start fires. Discard onto soft goods can mean an hour or two of
smoldering, during which occupants may fall asleep, possibly after moving to other rooms,
leaving them more vulnerable to fatal injury when fires transition to flaming.

Percent of Fires and Deaths

Figure 6. Smoking-Material Home Structure Fires and Deaths,
by Time of Day, 2006-2010
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Note: Time refers to alarm time to fire department, not ignition time.
Source: Data from NFIRS Version 5.0 and NFPA survey.
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Figure 7. Smoking-Material Home Structure Fires and Deaths
by Month, 2006-2010
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Smoking-related home fire deaths peak during colder months, when people spend more
time indoors and smokers may do much more of their smoking indoors.

Figure 7 shows fires with little variation from month to month, while deaths peak in December
through March. In those months, cold temperatures are most likely to drive smokers indoors.
This is further evidence of the potential benefit of educating smokers to smoke outside at home.

An important strategy centers on reduced ignition strength cigarettes.

Since 2003, Canada and all U.S. states have passed laws or other requirements that all cigarettes
sold must be “fire safe,” that is, have sharply reduced ignition strength (ability to start fires), as
determined by ASTM Standard E2187-04. See the sidebar just before Table 1 for more on the
fire-safe cigarette.

The first state to adopt a fire-safe cigarette requirement was New York, which passed the law at
the end of 2003 and used 2004 to implement the law, giving time for wholesalers and retailers to
clear their inventories of older non-compliant cigarettes. Smoking material fire deaths averaged
43 per year in 2000-2002, the last three years before action began on the bill, and averaged 25
per year in 2006-2008, the three years after any lingering transitional effects. This implies a 41%
reduction. If all four years (2005-2008) after the official implementation period are analyzed, the
average was 27 deaths per year and the reduction was 37%.

By the middle of 2011, every U.S. state reached or passed the effective date for its fire-safe
cigarette law. If weights are applied to reflect for each state the fraction of the year when its law
was effective, you can calculate for each month of the year what percentage of U.S. smokers
were living in a state with an effective law. The average over the 12 months of 2010 was 77% of
U.S. smokers. If one allows for a 3-month period to sell off inventories of cigarettes made
before the effective date, the average drops to 72%. If a 6-month period is used, the average
drops to 66%.

The year 2003 was the last year before implementation of the first state law began in New York
and provides a suitable baseline for analysis.

From 2003-2010, when the percentage of smokers in states with effective fire-safe cigarette laws
rose from 0% to 66-77%, the number of civilian deaths in smoking-material fires fell by 21%. A
simple projection linking the percentage decline in fire deaths to the percentage of smokers
covered would suggest that when the law is fully implemented across the country, the reduction
in civilian deaths should reach roughly 30%.

The states that spent part of 2010 selling off inventories of pre-standard cigarettes include many
of the states with the highest statewide fire death rates, such as Mississippi, South Carolina, and
Tennessee. It is possible that smokers in these states have other risk factors more than average
smokers do in the early adopter states. If so, those states might account for a larger share of
smoking-related fire deaths than their share of smokers would suggest, and the projected final
impact of fire-safe cigarettes might be higher.
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Sidebar from the Coalition for Fire-Safe Cigarettes
at www.firesafecigarettes.org

What is a fire-safe cigarette?

A fire-safe cigarette has a reduced propensity to burn when left unattended. The most common
fire-safe technology used by cigarette manufacturers is to wrap cigarettes with paper containing
two or three thin bands of less-porous paper that act as “speed bumps” to slow down a burning
cigarette. If a fire-safe cigarette is left unattended, the burning tobacco will reach one of these
speed bumps and self-extinguish.

Fire-safe cigarettes meet an established cigarette fire safety performance standard (based on
ASTM E2187, Standard Test Method for Measuring the Ignition Strength of Cigarettes.)

Is it possible for a “fire-safe” cigarette to ignite furniture or bedding?

All cigarettes have the potential to ignite fires, but the use of “fire-safe” technology provides a
tremendous reduction in those risks. A fire-safe cigarette cuts off the burning time before most
cigarettes are able to ignite things like furniture or bedding material.

MYTH: Fire safe cigarettes are more toxic.

FACT: There is no evidence that reduced ignition propensity cigarettes are any more harmful to
health. A report by RJ Reynolds conducted in 1993 compared the tar per cigarette in prototype
low-ignition propensity cigarettes. The report concludes: “Ames assay results were not higher
for the prototype cigarettes than their respective controls, either on a revertant-per-mg-tar basis
or a revertant-per-cigarette basis.”

[A] Harvard School of Public Health study showed there were no substantial differences in
toxicity when key indicators were measured for fire-safe cigarettes and their conventional
counterparts. The report states, “The majority of smoke toxic compounds (14) tested were not
different between New York and Massachusetts brands. Five compounds were slightly higher in
New York brands. There is no evidence that these increases affect the already highly toxic
nature of cigarette smoke.”

MYTH: People will behave carelessly with these fire-safe cigarettes.

FACT: Even tobacco industry documents show that people will remain careful with the new
types. A 1991 report of focus groups prepared for RJ Reynolds on consumer behavior with fire-
safe cigarettes concludes, “virtually all respondents said they would not alter their current
smoking behavior.”

It goes against common sense to believe that people who have never before been reckless about
how they smoke will suddenly become reckless because of a change in what they smoke. The
millions of smokers who would like to be safer from fire should be given the tools that exist to
save lives.
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Table 1. Fires Involving Smoking Materials, by Major Property Use and Year
Fires Reported to U.S. Fire Departments

A. Fires
All Other Total Outdoor

Year Homes* Structures Structures Vehicles and Other Total

1980 70,800 33,500 104,300 23,600 206,400 334,300
1981 64,700 30,900 95,600 20,900 217,600 334,000
1982 52,400 24,700 77,100 16,600 172,000 265,800
1983 45,300 21,500 66,800 14,500 146,500 227,800
1984 45,600 21,100 66,700 14,900 159,000 240,600
1985 44,900 21,600 66,500 14,500 167,300 248,300
1986 42,500 20,100 62,600 12,800 155,900 231,300
1987 39,800 18,900 58,700 13,500 159,800 231,900
1988 38,900 16,700 55,600 12,300 183,800 251,700
1989 34,000 14,600 48,700 10,200 149,000 207,900
1990 30,800 13,200 44,000 9,200 142,500 195,800
1991 29,900 12,700 42,600 8,300 136,200 187,100
1992 28,000 12,100 40,200 7,200 115,700 163,100
1993 27,200 11,400 38,600 6,800 106,500 151,900
1994 26,300 11,200 37,500 6,800 109,900 154,100
1995 25,400 10,100 35,400 7,500 110,400 153,400
1996 26,600 10,900 37,600 8,900 123,100 169,500
1997 23,300 9,800 33,100 6,900 97,000 136,900
1998 23,200 10,100 33,200 6,700 100,900 140,800
1999 26,200  (25,100) 10,200 (7,900) 36,400 (33,000) 6,900 172,900 216,300
2000 18,800 (17,300) 8,900 (6,100) 27,700  (23,300) 7,000 120,500 155,300
2001 18,000  (15,300) 9,000 (5,700) 27,000 (20,900) 5,700 94,400 127,100
2002 20,100 (15,400) 10,100 (5,600) 30,200 (21,000) 5,400 95,200 130,800
2003 18,300 (13,300) 8,300 (4,800) 26,600 (18,000) 5,200 72,300 104,200
2004 19,300 (12,900) 8,000 (4,600) 27,300 (17,500) 4,900 74,800 107,000
2005 18,700 (12,700) 14,000 (4,600) 32,800 (17,300) 5,000 102,000 139,800
2006 21,600 (14,700) 13,500 (4,500) 35,000 (19,200) 5,600 106,900 147,500
2007 19,200  (13,900) 11,400 (4,400) 30,600 (18,300) 5,100 105,100 140,800
2008 18,400 (13,200) 11,400 (4,100) 29,800 (17,300) 4,400 80,700 114,900
2009 16,900 (12,100) 9,700 (3,700) 26,700 (15,800) 4,100 58,800 89,500
2010 17,500 (13,100) 8,900 (3,700) 26,400 (16,900) 3,700 60,700 90,800

* Includes apartments and manufactured homes.

Note: Numbers in parentheses exclude fires reported as confined. These are national estimates of fires reported to U.S. municipal fire departments and so
exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be
heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are rounded to the nearest hundred. Figures include a proportional share
of fires with heat source unknown or unknown between smoking material and open flame. Because of low participation in NFIRS Version 5.0 during 1999-
2001, estimates for those years are highly uncertain and must be used with caution. Statistics are calculated separately for non-confined fires and fires
confined to trash, cooking vessel, chimney or flue, fuel burner or boilers, commercial compactor or incinerator.

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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Table 1. Fires Involving Smoking Materials, by Major Property Use and Year
Fires Reported to U.S. Fire Departments (Continued)

B. Civilian Deaths

All Other Total Outdoor or

Year Homes* Structures Structures Vehicles Other Total

1980 1,820 150 1,960 20 0 1,980
1981 1,980 210 2,190 20 0 2,210
1982 1,680 80 1,760 30 0 1,790
1983 1,510 90 1,600 20 10 1,620
1984 1,480 110 1,590 10 0 1,600
1985 1,580 110 1,690 20 0 1,700
1986 1,350 100 1,460 30 0 1,490
1987 1,380 80 1,460 30 0 1,490
1988 1,570 70 1,640 20 0 1,660
1989 1,190 50 1,240 20 0 1,270
1990 1,150 70 1,220 30 0 1,250
1991 880 60 930 10 0 950
1992 1,000 60 1,060 10 0 1,070
1993 980 40 1,020 10 0 1,030
1994 840 60 900 0 0 910
1995 1,040 70 1,110 10 10 1,120
1996 1,090 60 1,150 30 10 1,180
1997 870 40 900 10 0 920
1998 850 30 880 20 0 900
1999 830 (830) 110 (110) 940 (940) 0 0 940
2000 860 (860) 40 (40) 890 (890) 30 0 920
2001 760 (760) 90 (90) 850 (850) 10 0 860
2002 610 (610) 20 (20) 630 (630) 20 0 650
2003 690 (690) 70 (70) 760 (760) 0 0 770
2004 710 (710) 40 (40) 750 (750) 10 10 770
2005 740 (740) 50 (50) 780 (780) 20 10 800
2006 690 (690) 60 (60) 740 (740) 30 10 780
2007 650 (650) 50 (50) 710 (710) 10 10 720
2008 620 (620) 50 (50) 670 (670) 10 0 680
2009 590 (590) 70 (70) 650 (650) 10 0 670
2010 540 (540) 70 (70) 610 (610) 0 0 610

* Includes apartments and manufactured homes.

Note: Numbers in parentheses exclude fires reported as confined. These are national estimates of fires reported to U.S.
municipal fire departments and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National
estimates are projections. Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually
serious fire. Civilian deaths are rounded to the nearest ten. Figures include a proportional share of fires with heat source
unknown or unknown between smoking material and open flame. Because of low participation in NFIRS Version 5.0 during
1999-2001, estimates for those years are highly uncertain and must be used with caution. Statistics are calculated separately for
non-confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boilers, commercial compactor or
incinerator.

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.

Smoking-Material Fire Problem, 3/12 14 NFPA Fire Analysis and Research, Quincy, MA



Table 1. Fires Involving Smoking Materials, by Major Property Use and Year
Fires Reported to U.S. Fire Departments (Continued)

C. Civilian Injuries

All Other Total Outdoor or

Year Homes* Structures Structures Vehicles Other  Total

1980 4,190 870 5,050 160 70 5,280
1981 4,030 1,140 5,160 160 110 5,430
1982 3,710 640 4,350 230 120 4,700
1983 3,680 770 4,450 130 40 4,620
1984 3,340 540 3,880 150 70 4,100
1985 3,330 440 3,770 160 60 4,000
1986 2,980 460 3,440 160 50 3,640
1987 3,100 520 3,620 150 40 3,810
1988 3,570 610 4,170 110 70 4,350
1989 2,970 430 3,400 120 30 3,560
1990 2,930 430 3,360 120 50 3,530
1991 2,730 490 3,220 100 60 3,380
1992 2,740 360 3,100 70 70 3,230
1993 2,850 470 3,320 50 70 3,450
1994 2,380 440 2,820 110 60 2,990
1995 2,230 270 2,500 90 80 2,660
1996 2,480 300 2,780 70 80 2,930
1997 1,990 350 2,330 90 60 2,480
1998 2,010 280 2,290 100 70 2,450
1999 1,980 (1,900) 530 (530) 2,510 (2,430) 140 90 2,730
2000 1,990 (1,990) 260 (260) 2,250 (2,250) 50 60 2,360
2001 1,390 (1,360) 200 (210) 1,590 (1,570) 50 90 1,730
2002 1,280 (1,250) 220 (200) 1,500 (1,460) 60 70 1,630
2003 1,320 (1,280) 170 (170) 1,490 (1,450) 60 50 1,610
2004 1,210 (1,200) 210 (210) 1,430 (1,410) 30 50 1,510
2005 1,250 (1,190) 210 (200) 1,460 (1,390) 110 60 1,640
2006 1,360 (1,280) 190 (180) 1,540 (1,460) 30 60 1,630
2007 1,270 (1,230) 170 (160) 1,450 (1,390) 70 60 1,580
2008 1,250 (1,230) 150 (130) 1,400 (1,360) 40 70 1,510
2009 1,200 (1,160) 150 (160) 1,350 (1,320) 60 50 1,470
2010 1,320 (1,300) 140 (130) 1,460 (1,430) 60 50 1,570

* Includes apartments and manufactured homes.

Note: Numbers in parentheses exclude fires reported as confined. These are national estimates of fires reported to U.S. municipal fire
departments and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections.
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Civilian injuries are
rounded to the nearest ten. Figures include a proportional share of fires with heat source unknown or unknown between smoking material
and open flame. Because of low participation in NFIRS Version 5.0 during 1999-2001, estimates for those years are highly uncertain and
must be used with caution. Statistics are calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or
flue, fuel burner or boilers, commercial compactor or incinerator.

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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Table 1. Fires Involving Smoking Materials, by Major Property Use and Year
Fires Reported to U.S. Fire Departments (Continued)

D. Direct Property Damage (in Millions)

Year

1980
1981
1982
1983
1984

1985
1986
1987
1988
1989

1990
1991
1992
1993
1994

1995
1996
1997
1998

1999
2000
2001

2002
2003
2004
2005

2006
2007
2008
2009
2010

$314
$307
$332
$266
$310

$304
$301
$282
$300
$276

$320
$398
$231
$300
$294

$308
$316
$320
$308

$404
$480
$358

$393
$402
$369
$456

$494
$406
$524
$590
$535

Homes*

($402)
($479)
($358)

($391)
($400)
($368)
($455)

($493)
($404)
($524)
($589)
($534)

$161
$118
$76
$90
$78

$106
$87
$97
$127
$187

$80
$136
$72
$79
$100

$176
$116
$100

$69

$196
$198
$94

$102
$81
$69
$98

$111
$119
$192
$146

$93

All Other
Structures

($182)
($198)
($93)

($101)
($80)
($67)
($98)

($110)
($119)
($191)
($145)

($92)

* Includes apartments and manufactured homes.

$474
$424
$408
$356
$388

$409
$388
$379
$427
$464

$400
$535
$303
$379
$395

$483
$432
$420
$377

$600
$678
$452

$495
$483
$437
$554

$605
$525
$716
$736
$628

Structures

($584)
($677)
($451)

($491)
($480)
($435)
($553)

($604)
($523)
($715)
($734)
($627)

Vehicles

$20
$15
$20
$13
$16

$9
$10
$13
$13
$14

$14
$16

$9
$10
$13

$19
$17
$12
$21

$19
$19
$16

$17
$18
$19
$16

$16
$22
$14
$21
$21

Outdoor or
Other

$4
$8
$1
$3
$7

$3
$2
$3
$3
$3

$11
$2
$6
$2
$8

Total

$498
$447
$430
$372
$410

$422
$401
$395
$443
$481

$425
$553
$318
$391
$416

$507
$452
$437
$412

$623
$703
$471

$515
$513
$462
$576

$629
$552
$761
$777
$663

Total
in 2010 Dollars

$1,319
$1,070
$969
$814
$859

$853
$797
$758
$817
$845

$709
$884
$494
$590
$612

$724
$628
$593
$551

$814
$890
$580

$624
$608
$534
$642

$680
$579
$769
$789
$663

Note: Numbers in parentheses exclude fires reported as confined. These are national estimates of fires reported to U.S. municipal
fire departments and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are
projections. Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire.
Damages are rounded to the nearest million dollars and are adjusted for inflation using the consumer price index. Figures include a
proportional share of fires with heat source unknown or unknown between smoking material and open flame. Because of low
participation in NFIRS Version 5.0 during 1999-2001, estimates for those years are highly uncertain and must be used with
caution. Statistics are calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel
burner or boilers, commercial compactor or incinerator.

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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Table 2. Smoking-Material Structure Fires, by Property Use
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

Direct Property
) Civilian Civilian Damage
Property Use Fires Deaths Injuries (in Millions)

HOMES (including one- or two-
family homes and apartments) 18,610 (63%) 620 (91%) 1,278 (89%) $506 (79%)
One- or two-family home
including manufactured home 11,390 (39%) 471 (69%) 798 (55%) $295 (46%)

Apartment 7,220 (24%) 149 (22%) 481  (33%) $210 (33%)
Residential street, road or driveway 1,140 (4%) 0 (0%) 3 (0%) $0 (0%)
Street or road in commercial area 850 (3%) 0 (0%) 1 (0%) $0 (0%)
Vehicle parking area 730 (2%) 0 (0%) 1 (0%) $1 (0%)
Unclassified residential property 560 (2%) 14 (2%) 18 (1%) $20 (3%)
Unclassified street 620 (2%) 0 (0%) 0 (0%) $0 (0%)
Hotel or motel 450 (2%) 13 (2%) 25 (2%) $7 (1%)
Restaurant 360 (1%) 0 (0%) 4 (0%) $9 (1%)
Business office 320 (1%) 0 (0%) 0 (0%) $10 (2%)
Boarding or rooming house 310 (1%) 9 (1%) 21 (1%) $4 (1%)
Outbuilding or shed 290 (1%) 0 (0%) 5 (0%) $3 (0%)
Unclassified outside or special

property 280 (1%) 2 (0%) 1 (0%) $0 (0%)
Detached garage for home or

apartment building 220 (1%) 2 (0%) 1 (0%) $3 (0%)
Unclassified store or office 210 (1%) 1 (0%) 1 (0%) $7 (1%)
Preschool or grade K to 12 230 (1%) 0 (0%) 5 (0%) $3 (0%)
Casino or gambling club 190 (1%) 0 (0%) 1 (0%) $2 (0%)
Nursing home 160 (1%) 2 (0%) 19 (1%) $1 (0%)
Other known property use 3,620 (12%) 11 (2%) 48 (3%) $60 (9%)
None or unknown 350 (1%) 4 (1%) 8 (1%) $2 (0%)
Total 29,510 (100%) 679 (100%) 1,439 (100%) $639  (100%)

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or
state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced
by the inclusion or exclusion of one unusually serious fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are
expressed to the nearest one and property damage is rounded to the nearest million dollars. Property damage figures have not been
adjusted for inflation. Fire statistics include a proportional share of fires with heat source unknown and fires unknown between
smoking material and open flame source. Totals may not equal sums because of rounding. Home and non-home statistics are
calculated separately. Statistics are calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or
flue, fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey.
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Table 3. Percent of U.S. Population Who Smoke Cigarettes

A. Trends by Sex of Percent Age 18 or Over Who Smoked Cigarettes in Past Month

Sex 1999 2000 2001 2002 2003 2004
Male 30.0% 28.7% 28.9% 30.8% 30.1% 29.8%
Female 24.3% 24.0% 24.0% 24.5% 24.1% 23.3%
Sex 2005 2006 2007 2008 2009 2010
Male 29.5% 30.0% 29.2% 28.4% 27.1% 27.3%
Female 23.8% 23.6% 22.8% 23.0% 22.7% 21.9%

Note: Tables 8A and 8B are based on different databases and have slightly different totals for all male and all female smokers.
Neither database has figures for all ages and all sexes combined.

Sources: U.S. Department of Health and Human Services, Substance Abuse and Mental Health Services Administration, Office
of Applied Studies, National Survey on Drug Use and Health (formerly National Household Survey on Drug Abuse), 1999-2010,
http://www.0as.samhsa.gov/.

B. Trends by Age and Sex of Percent Who Are Currently Smoking Cigarettes

Male 1995 2000 2005 2006 2007 2008 2009
18-24 27.8% 28.5% 28.0% 28.5% 25.4% 23.6% 28.0%
25-34 29.5% 29.0% 27.7% 27.4% 28.8% 28.5% 27.6%
35-44 31.5% 30.2% 26.0% 24.8% 23.2% 24.3% 25.4%
45 - 64 27.1% 26.4% 25.2% 24.5% 22.6% 24.8% 24.5%
65 or older 14.3% 10.2% 8.9% 12.6% 9.3% 10.5% 9.5%

All age groups over 18 27.0% 25.7% 23.9% 23.9% 22.3% 23.1% 23.5%

Female 1995 2000 2005 2006 2007 2008 2009
18-24 21.8% 25.1% 20.7% 19.3% 19.1% 19.0% 15.6%
25-34 26.4% 22.5% 21.5% 21.5% 19.6% 21.4% 21.8%
35-44 27.1% 26.2% 21.3% 20.6% 19.6% 20.9% 21.2%
45 - 64 24.0% 21.6% 18.8% 19.3% 19.5% 20.5% 19.5%
65 or older 11.5% 9.3% 8.3% 8.3% 7.6% 8.3% 9.5%

All age groups over 18 22.6% 21.0% 18.1% 18.0% 17.4% 18.3% 17.9%

Note: Tables 8A and 8B are based on different databases and have slightly different totals for all male and all female smokers.
Neither database has figures for all ages and all sexes combined.

Sources: Statistical Abstract of the United States, 2001, 2006, 2007, 2008, 2009, 2010, 2011 and 2012. The definition of current
smoker is a person who now smokes “every day” or “some days” and who has smoked at least 100 cigarettes in their lifetime.
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Table 4. Cigarette Consumption and Related Home Fire Loss Rates, by Year

Cigarettes Fires per Deaths per

Home Home Fire Consumed Billion Billion
Year Fires Deaths (Billions) Cigarettes Cigarettes
1980 70,800 1,820 632 112 2.9
1981 64,700 1,980 640 101 3.1
1982 52,400 1,680 634 83 2.6
1983 45,300 1,510 600 76 2.5
1984 45,600 1,480 600 76 2.5
1985 44,900 1,580 594 76 2.7
1986 42,500 1,350 584 73 2.3
1987 39,800 1,380 575 69 2.4
1988 38,900 1,570 563 69 2.8
1989 34,000 1,190 540 63 2.2
1990 30,800 1,150 525 59 2.2
1991 29,900 880 510 59 1.7
1992 28,000 1,000 500 56 2.0
1993 27,200 980 485 56 2.0
1994 26,300 840 486 54 1.7
1995 25,400 1,040 487 52 2.1
1996 26,600 1,090 487 55 2.2
1997 23,300 870 480 49 1.8
1998 23,200 850 465 50 1.8
1999 26,200 830 435 60 1.9
2000 18,800 860 430 44 2.0
2001 18,000 760 425 42 1.8
2002 20,100 610 415 48 15
2003 18,300 690 400 46 1.7
2004 19,300 710 388 50 1.8
2005 18,700 740 376 50 2.0
2006 21,600 690 372 58 1.9

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to
Federal or state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be
heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are rounded to the nearest hundred and
civilian deaths to the nearest ten. Fire statistics include a proportional share of fires with heat source unknown or unknown
between smoking material and open flame source.

Source: National estimates based on NFIRS and NFPA Survey; “Table 1 — Cigarettes: U.S. output, removals, and
consumption,” www.ers.usda.gov, accessed October 22, 2008 (publication ended in 2007); and statistics from earlier years from
“Consumer Data,” www.cdc.gov/tobacco/data _statistics/tables/economics/consumpl.htm.
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Table 5. Smoking-Material Fires in Homes, by Item First Ignited
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

Direct Property

Damage
Item Fires Civilian Deaths  Civilian Injuries (in Millions)

Trash or waste 4,450 (24%) 31 (5%) 118 (9%) $64 (13%)
Mattress or bedding 2,220 (12%) 165 (27%) 3711 (29%) $69 (14%)
Upholstered furniture 1,790 (10%) 245 (39%) 305 (24%) $103  (20%)
Exterior wall covering 1,030 (6%) 5 (1%) 18 (1%) $39 (8%)
Structural member or framing 750 (4%) 5 (1%) 8 (1%) $17 (3%)
Box, carton, or bag 690 (4%) 1 (0%) 21 (2%) $17 (3%)
Unclassified item 690 (4%) 11 (2%) 47 (4%) $15 (3%)
Light vegetation, including grass 660 (4%) 0 (0%) 9 (1%) $15 (3%)
Papers 630 (3%) 13 (2%) 29 (2%) $13 (3%)
Unclassified organic material 630 (3%) 3 (1%) 13 (1%) $31 (6%)
Unclassified furniture or utensil 600 (3%) 28 (5%) 69 (5%) $24 (5%)
Clothing 470 (3%) 39 (6%) 52 (4%) $7 (1%)
Floor covering 460 (2%) 15 (2%) 46 (4%) $12 (2%)
Multiple items first ignited 460 (2%) 11 (2%) 32 (2%) $12 (2%)
Exterior trim, including door 390 (2%) 0 (0%) 3 (0%) $3 (1%)
Unclassified structural component

or finish 370 (2%) 4 (1%) 12 (1%) $15 (3%)
Unclassified soft goods or clothing 220 (1%) 18 (3%) 23 (2%) $7 (1%)
Chips, including wood chips 200 (1%) 0 (0%) 3 (0%) $3 (1%)
Flammable or combustible gas or

liquid 170 (1%) 13 (2%) 38 (3%) $6 (1%)
Linen other than bedding 160 (1%) 1 (0%) 8 (1%) $2 (0%)
Cooking materials 150 (1%) 0 (0%) 1 (0%) $1 (0%)
Exterior roof covering 120 (1%) 0 (0%) 1 (0%) $2 (0%)
Non-upholstered chair 100 (1%) 0 (0%) 8 (1%) $3 (1%)
Dust, fiber, lint, sawdust or

excelsior 100 (1%) 0 (0%) 0 (0%) $2 (0%)
Other known item first ignited 1,080 (6%) 11 (2%) 47 (4%) $23 (4%)
Total 18,610 (100%) 620  (100%) 1,278 (100%)  $506 (100%)

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or
state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by
the inclusion or exclusion of one unusually serious fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries to the
nearest one and direct property damage to the nearest million dollars. Damage has not been adjusted for inflation. Figures include a
proportional share of fires with heat source unknown, fires unknown between smoking material and open flame source, and smoking-
material fires with unknown item first ignited. Totals may not equal sums because of rounding. Statistics are calculated separately for
non-confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler, commercial compactor or
incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey.
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Table 6. Trend in Leading Materials First Ignited in Home Smoking-Material Fires, 1980-2010
Structure Fires Reported to U.S. Fire Departments

A. Fires
Percentage That Are
Not Mattress or
Mattress or  Upholstered All Other Bedding, or
Year Bedding Furniture Trash Clothing Items Upholstered furniture

1980 24,200 21,500 11,200 1,900 12,000 36%
1981 22,100 20,100 10,200 2,000 10,200 35%
1982 17,900 15,800 8,300 1,500 8,900 36%
1983 16,000 13,100 7,100 1,400 7,700 36%
1984 15,500 13,000 7,300 1,200 8,600 37%
1985 15,800 12,000 7,000 1,300 8,800 38%
1986 14,600 11,300 6,700 1,300 8,600 39%
1987 13,300 10,500 6,400 1,200 8,400 40%
1988 12,500 10,100 6,400 1,300 8,600 42%
1989 11,200 8,600 5,400 1,100 7,700 42%
1990 9,500 7,800 5,300 1,100 7,100 44%
1991 9,000 7,300 4,800 1,200 7,600 45%
1992 8,600 6,500 4,500 1,100 7,300 46%
1993 7,900 6,200 4,500 1,100 7,500 48%
1994 7,400 5,900 4,300 1,000 7,800 50%
1995 6,500 5,700 4,100 1,100 8,000 52%
1996 6,600 5,300 4,400 1,100 9,100 55%
1997 5,400 4,700 3,700 1,000 8,400 56%
1998 5,500 4,600 3,700 1,000 8,400 56%
1999 5,200 3,200 5,100 700 11,900 68%
2000 3,300 3,100 3,600 800 7,900 66%
2001 3,000 3,000 3,800 600 7,600 67%
2002 3,100 2,500 4,300 500 9,700 72%
2003 2,600 2,400 4,400 600 8,400 73%
2004 2,600 2,200 5,400 500 8,600 75%
2005 2,300 1,900 5,700 400 8,400 7%
2006 2,700 2,200 6,000 500 10,200 7%
2007 2,400 2,000 4,600 500 9,700 7%
2008 2,400 1,800 4,400 400 9,500 78%
2009 1,900 1,500 3,900 400 9,200 80%
2010 1,800 1,500 3,800 500 9,900 81%

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state
agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the inclusion or
exclusion of one unusually serious fire. Fires are rounded to the nearest hundred. Figures include a proportional share of fires with heat source
unknown, fires unknown between smoking material and open flame source, and smoking-material fires with unknown item first ignited. Because of
low participation in NFIRS Version 5.0 during 1999-2001, estimates for those years are highly uncertain and must be used with caution. Statistics
are calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler, commercial
compactor or incinerator.

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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Table 6. Trend in Leading Materials First Ignited in Home Smoking-Material Fires, 1980-2010
Structure Fires Reported to U.S. Fire Departments (Continued)

B. Civilian Deaths

Year

1980
1981
1982
1983
1984

1985
1986
1987
1988
1989

1990
1991
1992
1993
1994

1995
1996
1997
1998

1999
2000
2001

2002
2003
2004
2005
2006

2007
2008
2009
2010

Mattress or
Bedding

520
550
480
490
380

510
350
370
450
350

320
280
300
340
200

270
350
200
250

200
220
240

200
180
170
190
160

200
180
170
110

Upholstered
Furniture

1,030
1,090
960
800
910

740
740
680
820
670

590
450
480
460
400

490
450
440
410

290
300
290

250
320
320
300
330

260
210
210
210

Trash

10
110
40
50
20

80
30
40
60
20

50
30
30
30
30

50
30
20
20

50
40
30

10
30
40
20
40

40
40
10
20

Clothing

70
80
40
60
30

60
40
70
50
30

40
20
60
20
40

60
70
70
60

0
110
50

30
30
40
30
30

30
40
50
40

All Other
Items

180
150
150
100
150

180
190
220
180
120

150

90
140
130
160

170
190
130
120

290
190
150

120
130
140
190
130

120
160
140
160

Percentage That
Are Not Mattress or
Bedding, or
Upholstered
Furniture

15%
17%
14%
14%
13%

20%
20%
24%
19%
15%

21%
16%
22%
18%
28%

27%
27%
25%
23%

41%
39%
30%

27%
27%
31%
33%
29%

29%
38%
35%
41%

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal
or state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily
influenced by the inclusion or exclusion of one unusually serious fire. Civilian deaths are rounded to the nearest ten. Figures
include a proportional share of fires with heat source unknown, fires unknown between smoking material and open flame source,
and smoking-material fires with unknown item first ignited. Because of low participation in NFIRS Version 5.0 during 1999-2001,
estimates for those years are highly uncertain and must be used with caution. Statistics are calculated separately for non-confined
fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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Table 6. Trend in Leading Materials First Ignited in Home Smoking-Material Fires, 1980-2010
Structure Fires Reported to U.S. Fire Departments (Continued)

C. Civilian Injuries

Percentage That
Are Not Mattress or
Bedding, or
Mattress or Upholstered All Other Upholstered
Year Bedding Furniture Trash Clothing Items Furniture
1980 1,410 1,910 190 120 560 21%
1981 1,420 1,810 210 110 470 20%
1982 1,260 1,680 250 80 430 21%
1983 1,370 1,670 200 100 330 17%
1984 1,200 1,420 200 80 440 21%
1985 1,210 1,410 200 90 430 21%
1986 1,110 1,230 220 60 370 22%
1987 1,150 1,270 190 90 390 22%
1988 1,300 1,400 210 120 540 24%
1989 1,070 1,090 200 110 500 27%
1990 1,100 1,170 220 80 370 22%
1991 990 1,020 140 130 460 26%
1992 1,170 810 170 140 450 28%
1993 1,020 990 200 80 570 30%
1994 800 860 250 90 380 31%
1995 720 800 130 60 520 32%
1996 780 880 150 190 470 33%
1997 710 650 150 70 400 32%
1998 660 690 140 60 460 33%
1999 880 200 80 0 820 45%
2000 770 480 100 60 580 37%
2001 440 430 140 70 310 38%
2002 340 270 190 30 440 52%
2003 410 360 150 40 360 42%
2004 410 290 90 20 400 42%
2005 380 340 130 50 360 43%
2006 340 370 170 50 420 48%
2007 370 300 110 60 430 47%
2008 370 300 110 70 410 47%
2009 360 280 60 40 460 46%
2010 420 260 140 50 460 48%

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or
state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced
by the inclusion or exclusion of one unusually serious fire. Civilian injuries are rounded to the nearest ten. Figures include a
proportional share of fires with heat source unknown, fires unknown between smoking material and open flame source, and smoking-
material fires with unknown item first ignited. Because of low participation in NFIRS Version 5.0 during 1999-2001, estimates for
those years are highly uncertain and must be used with caution. Statistics are calculated separately for non-confined fires and fires
confined to trash, cooking vessel, chimney or flue, fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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Table 6. Trend in Leading Materials First Ignited in Home Smoking-Material Fires, 1980-2010
Structure Fires Reported to U.S. Fire Departments (Continued)

D. Direct Property Damage (in Millions)

Percentage That
Are Not Mattress or
Mattress or Upholstered All Other Bedding, or Upholstered
Year Bedding Furniture Trash Clothing Items Furniture
1980 $82 $124 $27 $38 $43 34%
1981 $87 $129 $32 $10 $49 30%
1982 $75 $185 $28 $6 $38 22%
1983 $82 $106 $27 $8 $44 30%
1984 $86 $125 $31 $15 $52 32%
1985 $101 $119 $26 $7 $51 28%
1986 $87 $115 $31 $8 $60 33%
1987 $71 $101 $33 $6 $70 39%
1988 $89 $109 $30 $9 $63 34%
1989 $84 $104 $28 $6 $55 32%
1990 $78 $136 $35 $8 $63 33%
1991 $105 $116 $34 $12 $130 44%
1992 $70 $73 $24 $7 $58 38%
1993 $93 $96 $30 $7 $73 37%
1994 $69 $101 $31 $13 $81 42%
1995 $77 $106 $32 $8 $85 41%
1996 $76 $92 $37 $10 $100 47%
1997 $69 $84 $42 $10 $115 52%
1998 $71 $86 $32 $10 $109 49%
1999 $83 $107 $49 $4 $160 53%
2000 $129 $100 $60 $29 $160 52%
2001 $68 $107 $43 $9 $131 51%
2002 $90 $71 $63 $5 $166 59%
2003 $82 $78 $47 $9 $187 60%
2004 $85 $74 $39 $5 $165 57%
2005 $70 $98 $59 $6 $222 63%
2006 $83 $117 $87 $7 $199 59%
2007 $54 $95 $32 $5 $220 63%
2008 $64 $114 $56 $8 $284 66%
2009 $83 $104 $78 $13 $312 68%
2010 $61 $78 $74 $4 $318 74%

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or
state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the
inclusion or exclusion of one unusually serious fire. Direct property damage is rounded to the nearest million dollars. Damage has not
been adjusted for inflation. Figures include a proportional share of fires with heat source unknown, fires unknown between smoking
material and open flame source, and smoking-related material fires with unknown item first ignited. Totals may not equal sums because of
rounding. Because of low participation in NFIRS Version 5.0 during 1999-2007, estimates for those years are highly uncertain and must
be used with caution. Statistics are calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or flue,
fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 4.1 (1980-1998) and Version 5.0 (1999-2010) and from NFPA survey.
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Table 7. Cause-Related Factors in Smoking-Material Home Fires
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

A. Cause
Direct Property
Civilian Civilian Damage
Cause Fires Deaths Injuries (in Millions)

Unintentional 17,350 (93%) 611 (99%) 1,248 (98%) $486 (96%)
Intentional 690 (4%) 6 (1%) 19 (1%) $11 (2%)
Unclassified cause 430 (2%) 3 (1%) 11 (1%) $6 (1%)
Failure of equipment or heat source 110 (1%) 0 (0%) 1 (0%) $2 (0%)
Act of nature 30 (0%) 0 (0%) 0 (0%) $0 (0%)
Total 18,610  (100%) 620 (100%) 1,278  (100%) $506  (100%)

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies or
industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one
unusually serious fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one and property damage is
rounded to the nearest million dollars. Damage has not been adjusted for inflation. Figures include a proportional share of fires with heat source
unknown, or unknown between smoking material and open flame, and smoking-material fires with cause unknown or under investigation. Totals may
not equal sums because of rounding. Statistics are calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or
flue, fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey.

B. Factor Contributing to Ignition
Direct Property

Civilian Civilian Damage

Factor Contributing to Ignition Fires Deaths Injuries (in Millions)
Abandoned or discarded material 12,290 (66%) 326 (53%) 648  (51%) $352 (70%)

Unclassified misuse of material or
product 2,840 (15%) 116 (19%) 301  (24%) $63  (13%)
Heat source too close to combustible 1,880 (10%) 130 (21%) 227  (18%) $44 (9%)

Unclassified factor contributed to

ignition 930 (5%) 51 (8%) 97 (8%) $27 (5%)
Improper container or storage 550 (3%) 5 (1%) 13 (1%) $17 (3%)
High wind 180 (1%) 2 (0%) 10 (1%) $15 (3%)
Playing with heat source 150 (1%) 1 (0%) 6 (0%) $2 (0%)
Failure to clean 140 (1%) 1 (0%) 1 (0%) $2 (0%)
Exposure fire 110 (1%) 1 (0%) 2 (0%) $3 (1%)
Open fire for waste disposal 100 (1%) 1 (0%) 0 (0%) $1 (0%)
12,290 (66%) 326 (53%) 648  (51%) $352  (70%)

Other known factor contributing to
ignition 600 (3%) 33 (5%) 51 (4%) $17 (3%)
Total fires 18,610  (100%) 620  (100%) 1,278 (100%) $506 (100%)
Total factor entries 19,770  (106%) 669  (108%) 1,356 (106%) $543 (107%)

Note: Multiple factor entries are allowed, which is why the number of factor entries is greater than the number of fires. These are national
estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies or industrial fire
brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one
unusually serious fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one and property
damage is rounded to the nearest million dollars. Damage has not been adjusted for inflation. Figures include a proportional share of fires with
heat source unknown, or unknown between smoking material and open flame source, and smoking material fires with factor contributing to
ignition unknown, blank, none, or not reported. Totals may not equal sums because of rounding. Statistics are calculated separately for non-
confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey.
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Table 7. Cause-Related Factors in Smoking-Material Home Fires
Annual Average of 2006-2010 Structure Fires Reported to U.S Fire Departments (Continued)

C. Human Factor Contributing to Ignition

Human Factor Contributing to Ignition

Asleep

Unattended or unsupervised person
Possibly impaired by alcohol or other
drugs

Age was a factor

Possibly mentally disabled
Physically disabled

Multiple persons involved

None

Total
Total factor entries

Fires

1,920 (10%)
1,700  (9%)

1220 (%)

410 (2%)
390 (2%)
260 (1%)
210 (1%)

13,280 (71%)

18,610 (100%)
19,400 (104%)

Direct Property

Civilian Civilian Damage
Deaths Injuries (in Millions)
197 (32%) 379 (30%) $86 (17%)
31 (5%) 67 (5%) $41 (8%)
120 (19%) 232 (18%) $41 (8%)
73 (12%) 63 (5%) $18 (4%)
29 (5%) 51 (4%) $11 (2%)
102 (16%) 96 (8%) $14 (3%)
11 (2%) 12 (1%) $8 (2%)
226 (36%) 565 (44%) $330 (65%)

620 (100%) 1,278 (100%)  $506  (100%)
790 (127%) 1466 (115%)  $548  (108%)

Note: Multiple factor entries are allowed, which is why the number of factor entries is greater than the number of fires. These are
national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies or
industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the inclusion or
exclusion of one unusually serious fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the
nearest one and property damage is rounded to the nearest million dollars. Damage has not been adjusted for inflation. Figures include a
proportional share of fires with heat source unknown, fires unknown between smoking material and open flame, and smoking-material
fires with human factor unknown or not reported. Totals may not equal sums because of rounding. Statistics are calculated separately
for non-confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler, commercial compactor or

incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey.
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Table 8. Smoking-Material Fires in Homes, by Area of Fire Origin
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

Civilian Civilian Direct Property
Area of Origin Fires Deaths Injuries Damage (in Millions)

Bedroom 3,410 (18%) 229 (37%) 527  (41%) $118  (23%)
Exterior balcony or unenclosed porch 2,330 (12%) 11 (2%) 43 (3%) $107  (21%)
Living room, family room, or den 1,630 (9%) 219 (35%) 329  (26%) $60  (12%)
Kitchen 1,080 (6%) 21 (3%) 47 (4%) $13 (2%)
Courtyard, terrace or patio 1,010 (5%) 2 (0%) 30 (2%) $45 (9%)
Trash chute, area or container 970 (5%) 0 (0%) 5 (0%) $2 (0%)
Garage* 870 (5%) 6 (1%) 44 (3%) $26 (5%)
Bathroom 860 (5%) 10 (2%) 30 (2%) $8 (2%)
Unclassified outside area 820 (4%) 3 (0%) 9 (1%) $12 (2%)
Exterior wall surface 760 (4%) 2 (0%) 16 (1%) $20 (4%)
Unclassified function area 740 (4%) 71 (11%) 97 (8%) $29 (6%)
Exterior stairway, ramp, or fire escape 600 (3%) 0 (0%) 7 (1%) $7 (1%)
Unclassified area 310 (2%) 6 (1%) 8 (1%) $5 (1%)
Laundry room or area 290 (2%) 4 (1%) 7 (1%) $3 (1%)
Lobby or entrance way 250 (1%) 3 (1%) 5 (0%) $3 (1%)
Unclassified structural area 250 (1%) 18 (3%) 10 (1%) $9 (2%)
Unclassified means of egress 240 (1%) 3 (0%) 9 (1%) $4 (1%)
Interior stairway or ramp 190 (1%) 2 (0%) 3 (0%) $3 (1%)
Crawl space or substructure space 170 (1%) 1 (0%) 9 (1%) $4 (1%)
Lawn, field or open area 170 (1%) 0 (0%) 1 (0%) $1 (0%)
Closet 160 (1%) 1 (0%) 10 (1%) $4 (1%)
Wall assembly or concealed space 150 (1%) 0 (0%) 2 (0%) $2 (0%)
Exterior surface of vehicle 130 (1%) 0 (0%) 3 (0%) $2 (0%)
Unclassified storage area 110 (1%) 0 (0%) 4 (0%) $2 (0%)
Exterior roof surface 110 (1%) 0 (0%) 0 (0%) $2 (0%)
Hallway or corridor 100 (1%) 0 (0%) 2 (0%) $1 (0%)
Other known area of origin 900 (5%) 7 (1%) 22 (2%) $14 (3%)
Total 18,610  (100%) 620 (100%) 1,278 (100%) $506 (100%)

* Excludes garages coded as separate properties.

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or
state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by
the inclusion or exclusion of one unusually serious fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are
expressed to the nearest one and direct property damage is rounded to the nearest million dollars. Damage has not been adjusted for
inflation. Figures include a proportional share of fires with heat source unknown, or unknown between smoking material and open
flame, and smoking-material fires with unknown area of origin. Totals may not equal sums because of rounding. Statistics are
calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler,
commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey.
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Victim Patterns for Smoking-Material Fires

Older adults are at highest risk of death or injury from home smoking-material fires, even
though they are less likely to smoke than younger adults.

Children and youths under age 18 have the lowest home smoking-material fire death risks.
Among those under 18, the highest smoking material fire death risk is for children under age 5.
For adults, death rates rise with age, until the 75 to 84 age group, then decline for people age 85
and over. (See Table 9.)

The child victims of smoking-material fires reflect children who smoke but even more reflect
children living in households with adults who smoke.

The NFPA/USFA study cited earlier conducted a special study of well-documented fatal home
smoking-material fires and found that the smoker whose smoking materials ignited the fires is
the only person present in just over half of fatal cigarette fires.” Even for these 54% of cases,
smokers may not live alone and may be influenced by others in the behaviors that led to ignition.
In the 46% of cases where someone else is present, it was not known whether those others had
characteristics that would affect their ability to exert such influence effectively.

The same special study of well-documented fatal home smoking-material fires found that one
fatal victim in four (24%) is not the smoker whose cigarette started the fire. Therefore, if others
are present, they have both a direct and an indirect stake in taking action to prevent hostile fires
from taking place.

The relationships of these victims to the smokers is useful to know because it may bear on the
willingness and ability of these others to serve as “watchers” for the smokers, as well as the
willingness of the smokers to accept help or advice from these others.

Of the fatal victims who were not the smokers whose smoking materials ignited the fires:

e One-third (34%) were children of the smokers (that is, the smokers were the parents of
the victims, but some of these victims were themselves adults).

e One quarter (25%) were neighbors (often from other apartment units in the same
building) or friends of the smokers.
14% were spouses or partners of the smokers.

e 13% were parents of the smokers.
14% had other relationships (e.g., sibling, niece or nephew, uncle or aunt, roommate,
passerby).

The high risk of death for older adult smokers may be even higher than Table 9 indicates,
because the percentage of people over age 65 who are current smokers is less than half of the

7 JohnR. Hall, Jr., Marty Ahrens, Kimberly Rohr, Sharon Gamache, and Judy Comoletti, Behavioral Mitigation of Smoking
Fires Through Strategies Based on Statistical Analysis, EME-2003-CA-0310, available from the U.S. Fire Administration at
http://www.usfa.dhs.gov/research/other/smoking-mitigation.shtm, 2006.
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percentage for 18- to 64-year-olds. (See Table 3.) While one cannot assume that all victims of
smoking-material fires are themselves smokers, this large disparity in the likelihood of being a

smoker, running counter to the risk of dying in a smoking-material fire, suggests that the risk of
death for older smokers may be much higher than Table 9 indicates.

Male death rates from home smoking-material fires are higher than female rates to
roughly the same degree as the two sexes differ in smoking propensity.

The 2006-2009 differences between the percentages of U.S. men and women who currently
smoke range from 4.8 to 5.9 percentage points, or higher for males by 26-33%. (See Table 3B.)
In 2006-2010, male death rates from smoking material home fires were higher than female rates
by 33%, but male injury rates were higher by only 15%. (See Table 10.) Male smokers have a
risk of death due to smoking material fires that is comparable to the risk for female smokers.

Most fatal victims of home smoking-material fires are located in the area or room of fire
origin when fire begins.

Three-fourths (73%) of fatal victims of home smoking-material fires are in the same area or
room as the fire when the fire started. (See Table 11.)

Smoke alarms, sprinklers, and compartmentation barriers all require time after ignition to be
effective. For a victim recorded as “involved with ignition and in the area of origin,” the fire
begins so close to him or her that it is very difficult to survive long enough for active or passive
fire protection to save him or her.

The same NFPA/USFA study cited earlier found that, from 1994 through 1998, smoking-
material home fire deaths were almost three times as likely as other-cause home fire deaths to
involve a victim intimate with ignition (29% versus 11%). NFIRS Version 5.0 does not
distinguish intimate with ignition as a victim location, which means it is not possible to update
these statistics.

Two-fifths of fatal home smoking-material fire victims were sleeping when injured, but
two-fifths were taking protective action.

Fatal victims who were sleeping were 38% of the total, while fatal victims who were attempting
to escape, to fight fire, or to rescue (the three activities here labeled “protective activities”) also
totaled 38%. For non-fatal victims, those taking protective action totaled 58% of total injuries
(25% attempting to escape, 22% attempting to fight fire, and 11% attempting rescue), compared
to 26% for those who were sleeping. (See Table 12.)

Most fatal home smoking-material fire victims had some condition that reduced their
ability to respond effectively to fire, with sleeping the primary such condition.

Most fatal victims of home smoking-material fires were either asleep or slowed by alcohol or
other drug impairment or disability prior to the fire. (See Table 13.) Impairment is much more
likely with smoking-material fires than with other fires. The percentage of fatal victims with
possible alcohol impairment was 22% for smoking-material home fires in 2006-2010, compared
to 12% for all other home structure fires with known heat source in ignition. The percentage
with possible other drug impairment was 8% for smoking-material home fires in 2006-2010,
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compared to 5% for all other home structure fires with known heat ignition source. Some
victims had more than one of these factors.

Of all fatal home fire victims with possible drug or alcohol impairment, 42% were fatally injured
in fires started by smoking materials. Of all fatal home fire victims with a physical disability,
43% were fatally injured in fires started by smoking materials.®

Alcohol impairment is historically under-reported by fire departments, as indicated by the few
state and local studies that have focused on this issue, many of which have had access to autopsy
tests on blood alcohol levels. Alcohol was said to be a factor in almost half of the Tallahassee
area smoking fire deaths and in 62% of Minnesota’s 1996-2002 smoking fire deaths.®

The NFPA/USFA study cited earlier examined smoker vs. non-smoker health-related
characteristics, using a survey of risk characteristics conducted periodically by the U.S. Centers
for Disease Control and Prevention (CDC).1°0 The survey showed smokers drank more or more
often then do non-smokers, by three of the four measures analyzed:

e According to the CDC, smokers defined as those who have smoked at least 100 cigarettes
in their lifetimes were more likely than nonsmokers to have consumed five or more
alcoholic drinks at one occasion (29% versus 19%). These smokers also averaged one
more drink per occasion than non-smokers (3.7 versus 2.8 drinks per occasion). These
statistics indicate that smokers are more likely than non-smokers to have alcohol-
impaired judgment and ability when they drink.

Alcohol use is one of several conditions, including use of legal medications or illegal drugs and
ordinary drowsiness, that can lead to a loss of control of a burning tobacco product. This danger
was the subject of one of the seven educational messages recommended by the project:

To prevent a deadly cigarette fire, you have to be alert. You won’t be if you are
sleepy, have been drinking, or have taken medicine or other drugs.

Here are more CDC survey findings, cited in the NFPA/USFA study, regarding physical
disabilities and limitations for which the gap between smokers and non-smokers is largest.

8 Ben Evarts, Human Factors Contributing to Fatal Injury, NFPA Fire Analysis & Research Division, June 2011,
Table 10.

9 Thomas C. Quillen, An Analysis of Civilian Fire Deaths in Tallahassee (Leon County), Florida, 1983-1994: Strategic Analysis
of Community Risk Reduction, report of research for National Fire Academy Executive Fire Officer program, January 1995; and
Case Study: Contribution of Alcohol to Fire Fatalities in Minnesota, Topical Fire Research Series, Vol. 3, Issue 4, U.S. Fire
Administration, July 2003.

10 john R. Hall, Jr., Marty Ahrens, Kimberly Rohr, Sharon Gamache, and Judy Comoletti, Behavioral Mitigation of Smoking
Fires Through Strategies Based on Statistical Analysis, EME-2003-CA-0310, available from the U.S. Fire Administration at
http://www.usfa.dhs.gov/research/other/smoking-mitigation.shtm, 2006.
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e According to the CDC, smokers defined as those who have smoked at least 100 cigarettes
in their lifetimes were more likely than nonsmokers to have the following physical
handicaps or limitations:

Smoker Nonsmoker
Handicap/Limitation
Ever told you have arthritis 35% 28%
Activity limitation due to physical, mental, or 21% 14%
emotional problems
Limitations due to arthritis or other joint 30% 26%
symptoms
Never exercised in the past month 28% 23%

e According to the CDC, smokers defined as everyday or someday smokers were more
likely than nonsmokers to have the following physical handicaps or limitations:

Handicap/Limitation Smoker Nonsmoker
Ever told you have arthritis 31% 27%
Activity limitation due to physical, mental, or 21% 18%
emotional problems
Limitations due to arthritis or other joint 32% 30%
symptoms
Never exercised in the past month 35% 23%

One of the measures of disability for which smokers differed very little from non-smokers was
health problems that require the use of special equipment, such as canes or wheel chairs.

Here are survey findings regarding pre-existing physical conditions for which the gap between
smokers and non-smokers is largest:

e According to the CDC, smokers defined as those who have smoked at least 100 cigarettes
in their lifetimes were more likely than nonsmokers to have the following physical
conditions that could make them more susceptible to harm from a defined exposure to
fire effects:

Physical Condition Smoker Nonsmoker
High blood cholesterol 37% 31%
High blood pressure 30% 27%

e According to the CDC, smokers defined as everyday or someday smokers were more
likely than nonsmokers to have the following physical conditions that could make them
more susceptible to harm from a defined exposure to fire effects:

Physical Condition Smoker Nonsmoker
High blood cholesterol 32% 28%
High blood pressure 23% 21%
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Smokers differed little from non-smokers for asthma and diabetes.

The NFPA/USFA project cited earlier also included a study of fatal fires from NFPA’s Fire
Incident Data Organization (FIDO) from a year in which FIDO captured most fatal fires.11 This
study found that 7% of fatal victims of smoking-material fires who were themselves the smokers
whose smoking materials started the fires were under treatment with medical oxygen. The
combination of smoking and use of medical oxygen is so dangerous that it became the subject of
one of the seven recommended educational messages from the project:

Smoking should not be allowed in a home where medical oxygen is used.

In an NFPA analysis of fires and burns involving home medical oxygen, smoking materials were
involved in 73% of 2003-2006 thermal burns reported to hospital emergency rooms and
involving home medical oxygen. Smoking materials were also involved in 73% of 2002-2005
reported U.S. home fire deaths where oxygen administration equipment was cited as equipment
involved in ignition.12 Because the fire-safe cigarette works by allowing heat to transfer from the
burning cigarette to adjacent material (such as the surface of a mattress or couch), a fire-safe
cigarette will not be effective against the more intense burning associated with the presence of
medical oxygen.

11 john R. Hall, Jr., Marty Ahrens, Kimberly Rohr, Sharon Gamache, and Judy Comoletti, Behavioral Mitigation of Smoking
Fires Through Strategies Based on Statistical Analysis, EME-2003-CA-0310, available from the U.S. Fire Administration at
http://www.usfa.dhs.gov/research/other/smoking-mitigation.shtm, 2006.

12 Marty Ahrens, Fires and Burns Involving Home Medical Oxygen, NFPA Fire Analysis and Research Division, August 2008.
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Table 9. Casualties in Home Structure Fires Involving Smoking Materials, by Age of Victim
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

2008 Population Annual Average Death Rate per Annual Average Injury Rate per

Age (in Millions) Civilian Deaths Million People  Civilian Injuries  Million People
4 and under 21.0 (7%) 12 (2%) 0.6 26 (2%) 1.2
5t09 20.1 (7%) 5 (1%) 0.2 19 (1%) 0.9
10to 14 20.1 (7%) 6 (1%) 0.3 17 (1%) 0.9
15to 17 12.8 (4%) 2 (0%) 0.2 20 (2%) 15
181t0 29 51.1 (17%) 30 (5%) 0.6 180 (14%) 35
30to 49 85.0 (28%) 89 (14%) 1.0 376 (29%) 44
50 to 64 55.2 (18%) 198 (32%) 3.6 369 (29%) 6.7
65to 74 20.1 (7%) 125 (20%) 6.2 159 (12%) 7.9
7510 84 13.0 (4%) 118 (19%) 9.1 83 (7%) 6.4
85 and over 5.7 (2%) 35 (6%) 6.1 30 (2%) 5.3
TOTALS 304.1 (100%) 620 (100%) 2.0 1,278 (100%) 4.2
14 and under 61.1 (20%) 23 (4%) 0.4 61 (5%) 1.0
65 and over 38.9 (13%) 278 (45%) 7.2 273 (21%) 7.0
75 and over 18.7 (6%) 153 (25%) 8.2 114 (9%) 6.1

Note: These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies,
industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the
inclusion or exclusion of one unusually serious fire. Civilian deaths and injuries are rounded to the nearest one and include a
proportional share of fires where the heat source was unknown or unknown between smoking material and open flame source,
and home smoking-fire casualties where victim age was unknown. Totals may not equal sums because of rounding. Statistics
are calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler,
commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey, Statistical Abstract of the United States, Washington: U.S.
Department of Commerce, Bureau of the Census, 2010.
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Table 10.
Casualties in Home Structure Fires Involving Smoking Materials, by Age and Sex of Victim
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

Annual Annual Injury
Average Death Rate Average Rate per
2008 Population Civilian per Million Civilian Million
Age (in Millions) Deaths People Injuries People

Male

4 and under 10.7 (7%) 5 (1%) 0.4 13 (2%) 1.2
5t09 10.3 (7%) 3 (1%) 0.3 10 (1%) 1.0
10to 14 10.3 (7%) 3 (1%) 0.3 9 (1%) 0.8
15to 17 6.6 (4%) 2 (1%) 0.3 9 (1%) 1.4
181t0 29 26.3 (18%) 21 (6%) 0.8 111 (16%) 4.2
30to 49 42.6 (28%) 60  (18%) 1.4 226 (33%) 53
50 to 64 26.8 (18%) 112 (33%) 4.2 205 (30%) 7.7
65to 74 9.3 (6%) 57 (17%) 6.2 74 (11%) 8.0
7510 84 53 (4%) 52 (15%) 9.7 30 (4%) 5.6
85 and over 1.9 (1%) 20 (6%) 11.0 9 (1%) 4.6
TOTALS 149.9  (100%) 336 (100%) 2.2 695  (100%) 4.6
14 and under 31.3 (21%) 11 (3%) 0.3 31 (4%) 1.0
65 and over 16.5 (11%) 130  (39%) 7.9 112 (16%) 6.8
75 and over 7.2 (5%) 72 (21%) 10.0 38 (6%) 5.3
Female

4 and under 10.3 (7%) 7 (3%) 0.7 13 (2%) 1.3
5t09 9.8 (6%) 2 (1%) 0.2 9 (1%) 0.9
10to 14 9.8 (6%) 3 (1%) 0.3 9 (2%) 0.9
15to0 17 6.3 (4%) 0 (0%) 0.0 10 (2%) 1.7
18t0 29 24.8 (16%) 9 (3%) 0.4 69 (12%) 2.8
30to0 49 424 (28%) 28 (10%) 0.7 150 (26%) 35
50 to 64 28.4 (18%) 86  (30%) 3.0 163 (28%) 5.8
65to 74 10.9 (7%) 68  (24%) 6.2 85 (15%) 7.8
7510 84 7.7 (5%) 67  (24%) 8.7 54 (9%) 7.0
85 and over 3.9 (3%) 14 (5%) 3.7 22 (4%) 5.7
TOTALS 154.1  (100%) 284  (100%) 1.8 583  (100%) 3.8
14 and under 29.9 (19%) 12 (4%) 0.4 30 (5%) 1.0
65 and over 22.4 (15%) 149 (52%) 6.6 160 (28%) 7.2
75 and over 115 (7%) 81 (29%) 7.0 76 (13%) 6.5

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state
agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the inclusion
or exclusion of one unusually serious fire. Civilian deaths and civilian injuries are rounded to the nearest one and include a proportional share of
home fire casualties where the heat source was unknown or unknown between smoking material and open flame, and home smoking-fire
casualties where victim age or sex was unknown. Totals may not equal sums because of rounding. Statistics are calculated separately for non-
confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey, Statistical Abstract of the United States, Washington: U.S. Department of Commerce,
Bureau of the Census, 2010.
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Table 11. Casualties in Home Structure Fires, Involving Smoking Materials,
by Location of Victim at Ignition
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

Location
In area of origin 454
In area of origin and involved 398
In area of origin and not involved 56
Not in area of origin 162
Unclassified location 3
Total fires 620

* Includes intimately involved with ignition.

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to
Federal or state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be
heavily influenced by the inclusion or exclusion of one unusually serious fire. Civilian deaths and injuries are rounded to the
nearest one and include a proportional share of home fire casualties where the heat source was unknown or unknown between
smoking material and open flame source and home smoking-fire casualties where victim location was unknown. Totals may not
equal sums because of rounding. Statistics are calculated separately for non-confined fires and fires confined to trash, cooking

Civilian
Deaths

Civilian

Injuries
(73%) 841 (66%)
(64%) 589 (46%)
(9%) 252 (20%)
(26%) 422 (33%)
(1%) 16 (1%)
(100%) 1,278 (99%)

vessel, chimney or flue, fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey.
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Table 12. Casualties in Home Structure Fires Involving Smoking Materials,
by Activity of Victim When Injured
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

Civilian Civilian

Activity Deaths Injuries
Sleeping 230 (38%) 330 (26%)
Attempting to escape 210 (33%) 320 (25%)
Unable to act 90 (14%) 50 (4%)
Unclassified activity 40 (6%) 90 (7%)
Attempting to fight fire 30 (4%) 280 (22%)
Returning to vicinity of fire 20 (4%) 60 (5%)
Attempting rescue 0 (1%) 140 (11%)
Total 620 (100%) 1,280 (100%)

Note: These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only to
Federal or state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be
heavily influenced by the inclusion or exclusion of one unusually serious fire. Civilian deaths and injuries are rounded to the
nearest one and include a proportional share of fires with heat source unknown or unknown between smoking material and open
flame, and home smoking-material fire casualties with victim activity unknown. Totals may not equal sums because of rounding.
Statistics are calculated separately for non-confined fires and fires confined to trash, cooking vessel, chimney or flue, fuel burner
or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey
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Table 13. Casualties in Home Structure Fires Involving Smoking Materials,
by Human Factor Contributing to Injury of Victim
Annual Average of 2006-2010 Structure Fires Reported to U.S. Fire Departments

Civilian Civilian All fires  All fires
Factor Deaths Injuries Deaths Injuries
Asleep 209 (34%) 410 (32%) (28%) (18%)
Physically disabled 174 (28%) 104 (8%) (15%) (3%)
Possibly impaired by alcohol 137 (22%) 193 (15%) (12%) (6%)
Possibly impaired by drug other than
alcohol 52 (8%) 69 (5%) (5%) (2%)
Unconscious 38 (6%) 29 (2%) (5%) (1%)
Unattended or unsupervised person 32 (5%) 30 (2%) (4%) (4%)
Possibly mentally disabled 28 (4%) 53 (4%) (5%) (2%)
Physically restrained 4 (1%) 2 (0%) (1%) (0%)
None 158 (26%) 585 (46%) (40%) (69%)
Total fires 620  (100%) 1,278 (100%) (100%) (100%)
Total factor entries 832 (134%) 1,474 (115%) (115%) (105%)

Note: Multiple entries are allowed. These are national estimates of fires reported to U.S. municipal fire departments and so
exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. Casualty
and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Civilian deaths and
injuries are rounded to the nearest one and include a proportional share of fires with heat source unknown or unknown between
smoking material and open flame, and home smoking-material fire casualties with human factor before injury listed as unknown,
blank or not reported. Totals may not equal sums because of rounding. Statistics are calculated separately for non-confined fires
and fires confined to trash, cooking vessel, chimney or flue, fuel burner or boiler, commercial compactor or incinerator.

Source: Data from NFIRS Version 5.0 and NFPA survey.
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Appendix A.
How National Estimates Statistics Are Calculated

The statistics in this analysis are estimates derived from the U.S. Fire Administration’s
(USFA’s) National Fire Incident Reporting System (NFIRS) and the National Fire
Protection Association’s (NFPA’s) annual survey of U.S. fire departments. NFIRS is a
voluntary system by which participating fire departments report detailed factors about the
fires to which they respond. Roughly two-thirds of U.S. fire departments participate,
although not all of these departments provide data every year. Fires reported to federal or
state fire departments or industrial fire brigades are not included in these estimates.

NFIRS provides the most detailed incident information of any national database not limited
to large fires. NFIRS is the only database capable of addressing national patterns for fires
of all sizes by specific property use and specific fire cause. NFIRS also captures
information on the extent of flame spread, and automatic detection and suppression
equipment. For more information about NFIRS visit http://www.nfirs.fema.gov/. Copies
of the paper forms may be downloaded from
http://www.nfirs.fema.gov/documentation/design/NFIRS Paper Forms_2008.pdf.

NFIRS has a wide variety of data elements and code choices. The NFIRS database
contains coded information. Many code choices describe several conditions. These
cannot be broken down further. For example, area of origin code 83 captures fires
starting in vehicle engine areas, running gear areas or wheel areas. It is impossible to tell
the portion of each from the coded data.

Methodology may change slightly from year to year.

NFPA is continually examining its methodology to provide the best possible answers to
specific questions, methodological and definitional changes can occur. Earlier editions
of the same report may have used different methodologies to produce the same analysis,
meaning that the estimates are not directly comparable from year to year.

NFPA'’s fire department experience survey provides estimates of the big picture.
Each year, NFPA conducts an annual survey of fire departments which enables us to
capture a summary of fire department experience on a larger scale. Surveys are sent to
all municipal departments protecting populations of 50,000 or more and a random
sample, stratified by community size, of the smaller departments. Typically, a total of
roughly 3,000 surveys are returned, representing about one of every ten U.S. municipal
fire departments and about one third of the U.S. population.

The survey is stratified by size of population protected to reduce the uncertainty of the
final estimate. Small rural communities have fewer people protected per department and
are less likely to respond to the survey. A larger number must be surveyed to obtain an
adequate sample of those departments. (NFPA also makes follow-up calls to a sample of
the smaller fire departments that do not respond, to confirm that those that did respond
are truly representative of fire departments their size.) On the other hand, large city
departments are so few in number and protect such a large proportion of the total U.S.
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population that it makes sense to survey all of them. Most respond, resulting in excellent
precision for their part of the final estimate.

The survey includes the following information: (1) the total number of fire incidents,
civilian deaths, and civilian injuries, and the total estimated property damage (in dollars),
for each of the major property use classes defined in NFIRS; (2) the number of on-duty
firefighter injuries, by type of duty and nature of illness; 3) the number and nature of non-
fire incidents; and (4) information on the type of community protected (e.g., county
versus township versus city) and the size of the population protected, which is used in the
statistical formula for projecting national totals from sample results. The results of the
survey are published in the annual report Fire Loss in the United States. To download a
free copy of the report, visit http://www.nfpa.org/assets/files/PDF/OS.fireloss.pdf.

Projecting NFIRS to National Estimates

As noted, NFIRS is a voluntary system. Different states and jurisdictions have different
reporting requirements and practices. Participation rates in NFIRS are not necessarily
uniform across regions and community sizes, both factors correlated with frequency and
severity of fires. This means NFIRS may be susceptible to systematic biases. No one at
present can quantify the size of these deviations from the ideal, representative sample, so
no one can say with confidence that they are or are not serious problems. But there is
enough reason for concern so that a second database -- the NFPA survey -- is needed to
project NFIRS to national estimates and to project different parts of NFIRS separately.
This multiple calibration approach makes use of the annual NFPA survey where its
statistical design advantages are strongest.

Scaling ratios are obtained by comparing NFPA’s projected totals of residential structure
fires, non-residential structure fires, vehicle fires, and outside and other fires, and
associated civilian deaths, civilian injuries, and direct property damage with comparable
totals in NFIRS. Estimates of specific fire problems and circumstances are obtained by
multiplying the NFIRS data by the scaling ratios. Reports for incidents in which mutual
aid was given are excluded from NFPA’s analyses.

Analysts at the NFPA, the USFA and the Consumer Product Safety Commission
developed the specific basic analytical rules used for this procedure. “The National
Estimates Approach to U.S. Fire Statistics,” by John R. Hall, Jr. and Beatrice Harwood,
provides a more detailed explanation of national estimates. A copy of the article is
available online at http://www.nfpa.org/osds or through NFPA's One-Stop Data Shop.

Version 5.0 of NFIRS, first introduced in 1999, used a different coding structure for many data
elements, added some property use codes, and dropped others. The essentials of the approach
described by Hall and Harwood are still used, but some modifications have been necessary to
accommodate the changes in NFIRS 5.0.

Figure A.1 shows the percentage of fires originally collected in the NFIRS 5.0 system. Each

year’s release version of NFIRS data also includes data collected in older versions of NFIRS that
were converted to NFIRS 5.0 codes.
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Figure A.1. Fires Originally Collected in NFIRS 5.0 by Year
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From 1999 data on, analyses are based on scaling ratios using only data originally collected in
NFIRS 5.0:

NFPA survey projections
NFIRS totals (Version 5.0)

For 1999 to 2001, the same rules may be applied, but estimates for these years in this form will
be less reliable due to the smaller amount of data originally collected in NFIRS 5.0; they should
be viewed with extreme caution.

NFIRS 5.0 introduced six categories of confined structure fires, including:

cooking fires confined to the cooking vessel,

confined chimney or flue fires,

confined incinerator fire,

confined fuel burner or boiler fire or delayed ignition,

confined commercial compactor fire, and

trash or rubbish fires in a structure with no flame damage to the structure or its contents.

Although causal and other detailed information is typically not required for these incidents, it is
provided in some cases. Some analyses, particularly those that examine cooking equipment,
heating equipment, fires caused by smoking materials, and fires started by playing with fire, may
examine the confined fires in greater detail. Because the confined fire incident types describe
certain scenarios, the distribution of unknown data differs from that of all fires. Consequently,
allocation of unknowns must be done separately.

Some analyses of structure fires show only non-confined fires. In these tables, percentages

shown are of non-confined structure fires rather than all structure fires. This approach has the
advantage of showing the frequency of specific factors in fire causes, but the disadvantage of
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possibly overstating the percentage of factors that are seldom seen in the confined fire incident
types and of understating the factors specifically associated with the confined fire incident types.

Other analyses include entries for confined fire incident types in the causal tables and show
percentages based on total structure fires. In these cases, the confined fire incident type is treated
as a general causal factor.

For most fields other than Property Use and Incident Type, NFPA allocates unknown data
proportionally among known data. This approach assumes that if the missing data were known,
it would be distributed in the same manner as the known data. NFPA makes additional
adjustments to several fields. Casualty and loss projections can be heavily influenced by the
inclusion or exclusion of unusually serious fire.

In the formulas that follow, the term “all fires” refers to all fires in NFIRS on the dimension
studied. The percentages of fires with known or unknown data are provided for non-confined
fires and associated losses, and for confined fires only.

Cause of Ignition: This field is used chiefly to identify intentional fires. “Unintentional” in
this field is a specific entry and does not include other fires that were not intentionally set:
failure of equipment or heat source, act of nature, or “other” (unclassified).” The last should be
used for exposures but has been used for other situations as well. Fires that were coded as under
investigation and those that were coded as undetermined after investigation were treated as
unknown.

Factor Contributing to Ignition: In this field, the code “none” is treated as an unknown and
allocated proportionally. For Human Factor Contributing to Ignition, NFPA enters a code for
“not reported” when no factors are recorded. “Not reported” is treated as an unknown, but the
code “none” is treated as a known code and not allocated. Multiple entries are allowed in both of
these fields. Percentages are calculated on the total number of fires, not entries, resulting in

sums greater than 100%. Although Factor Contributing to Ignition is only required when the
cause of ignition was coded as: 2) unintentional, 3) failure of equipment or heat source; or 4) act
of nature, data is often present when not required. Consequently, any fire in which no factor
contributing to ignition was entered was treated as unknown.

In some analyses, all entries in the category of mechanical failure, malfunction (factor
contributing to ignition 20-29) are combined and shown as one entry, “mechanical failure or
malfunction.” This category includes:

21. Automatic control failure;

22. Manual control failure;

23. Leak or break. Includes leaks or breaks from containers or pipes. Excludes operational
deficiencies and spill mishaps;

25. Worn out;

26. Backfire. Excludes fires originating as a result of hot catalytic converters;

27. Improper fuel used; Includes the use of gasoline in a kerosene heater and the like; and

20. Mechanical failure or malfunction, other.
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Entries in “electrical failure, malfunction” (factor contributing to ignition 30-39) may also be
combined into one entry, “electrical failure or malfunction.” This category includes:

31. Water-caused short circuit arc;

32. Short-circuit arc from mechanical damage;

33. Short-circuit arc from defective or worn insulation;

34. Unspecified short circuit arc;

35. Arc from faulty contact or broken connector, including broken power lines and loose
connections;

36. Arc or spark from operating equipment, switch, or electric fence;

37. Fluorescent light ballast; and

30. Electrical failure or malfunction, other.

Heat Source. In NFIRS 5.0, one grouping of codes encompasses various types of open flames
and smoking materials. In the past, these had been two separate groupings. A new code was
added to NFIRS 5.0, which is code 60: “Heat from open flame or smoking material, other.”
NFPA treats this code as a partial unknown and allocates it proportionally across the codes in the
61-69 range, shown below.

61. Cigarette;

62. Pipe or cigar;

63. Heat from undetermined smoking material;

64. Match;

65. Lighter: cigarette lighter, cigar lighter;

66. Candle;

67 Warning or road flare, fuse;

68. Backfire from internal combustion engine. Excludes flames and sparks from an exhaust
system, (11); and

69. Flame/torch used for lighting. Includes gas light and gas-/liquid-fueled lantern.

In addition to the conventional allocation of missing and undetermined fires, NFPA multiplies
fires with codes in the 61-69 range by

All fires in range 60-69
All fires in range 61-69

The downside of this approach is that heat sources that are truly a different type of open flame or
smoking material are erroneously assigned to other categories. The grouping “smoking
materials” includes codes 61-63 (cigarettes, pipes or cigars, and heat from undetermined
smoking material, with a proportional share of the code 60s and true unknown data.

Equipment Involved in Ignition (EIl). NFIRS 5.0 originally defined Ell as the piece of
equipment that provided the principal heat source to cause ignition if the equipment
malfunctioned or was used improperly. In 2006, the definition was modified to “the piece of
equipment that provided the principal heat source to cause ignition.” However, much of the data

Smoking-Material Fire Problem, 3/12 43 NFPA Fire Analysis and Research, Quincy, MA



predates the change. Individuals who have already been trained with the older definition may
not change their practices. To compensate, NFPA treats fires in which EIl = NNN and heat
source is not in the range of 40-99 as an additional unknown.

To allocate unknown data for Ell, the known data is multiplied by
All fires

(Al fires — blank — undetermined — [fires in which EIl =NNN and heat source <>40-99])

In addition, the partially unclassified codes for broad equipment groupings (i.e., code 100 -
heating, ventilation, and air conditioning, other; code 200 - electrical distribution, lighting and
power transfer, other; etc.) were allocated proportionally across the individual code choices in
their respective broad groupings (heating, ventilation, and air conditioning; electrical
distribution, lighting and power transfer, other; etc.). Equipment that is totally unclassified is not
allocated further. This approach has the same downside as the allocation of heat source 60
described above. Equipment that is truly different is erroneously assigned to other categories.

In some analyses, various types of equipment are grouped together.

Code Grouping Ell Code  NFIRS definitions

Central heat 132 Furnace or central heating unit
133 Boiler (power, process or heating)

Fixed or portable space heater 131 Furnace, local heating unit, built-in
123 Fireplace with insert or stove
124 Heating stove
141 Heater, excluding catalytic and oil-filled
142 Catalytic heater
143 Oil-filled heater

Fireplace or chimney 120 Fireplace or chimney
121 Fireplace, masonry
122 Fireplace, factory-built
125 Chimney connector or vent connector
126 Chimney — brick, stone or masonry
127 Chimney-metal, including stovepipe or flue

Fixed wiring and related equipment 210 Unclassified electrical wiring
211 Electrical power or utility line
212 Electrical service supply wires from utility
213 Electric meter or meter box
214 Wiring from meter box to circuit breaker
215 Panel board, switch board or circuit breaker board
216 Electrical branch circuit
217 Outlet or receptacle
218 Wall switch
219 Ground fault interrupter
Transformers and power supplies 221 Distribution-type transformer

222 Overcurrent, disconnect equipment
223 Low-voltage transformer
224 Generator
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225 Inverter

226 Uninterrupted power supply (UPS)
227 Surge protector
228 Battery charger or rectifier
229 Battery (all types)
Lamp, bulb or lighting 230 Unclassified lamp or lighting
231 Lamp-tabletop, floor or desk
232 Lantern or flashlight
233 Incandescent lighting fixture
234 Fluorescent light fixture or ballast
235 Halogen light fixture or lamp
236 Sodium or mercury vapor light fixture or lamp
237 Work or trouble light
238 Light bulb
241 Nightlight
242 Decorative lights — line voltage
243 Decorative or landscape lighting — low voltage
244 Sign
Cord or plug 260 Unclassified cord or plug
261 Power cord or plug, detachable from appliance
262 Power cord or plug- permanently attached
263 Extension cord
Torch, burner or soldering iron 331 Welding torch
332 Cutting torch
333 Burner, including Bunsen burners
334 Soldering equipment
Portable cooking or warming equipment 631 Coffee maker or teapot
632 Food warmer or hot plate
633 Kettle
634 Popcorn popper
635 Pressure cooker or canner
636 Slow cooker
637 Toaster, toaster oven, counter-top broiler
638 Waffle iron, griddle
639 Wok, frying pan, skillet
641 Breadmaking machine

Equipment was not analyzed separately for confined fires. Instead, each confined fire incident
type was listed with the equipment or as other known equipment.

Item First Ignited. In most analyses, mattress and pillows (item first ignited 31) and bedding,
blankets, sheets, and comforters (item first ignited 32) are combined and shown as “mattresses
and bedding.” In many analyses, wearing apparel not on a person (code 34) and wearing apparel
on a person (code 35) are combined and shown as “clothing.” In some analyses, flammable and
combustible liquids and gases, piping and filters (item first ignited 60-69) are combined and
shown together.
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Area of Origin. Two areas of origin: bedroom for more than five people (code 21) and
bedroom for less than five people (code 22) are combined and shown as simply “bedroom.”
Chimney is no longer a valid area of origin code for non-confined fires.

Rounding and percentages. The data shown are estimates and generally rounded. An entry of
zero may be a true zero or it may mean that the value rounds to zero. Percentages are calculated
from unrounded values. It is quite possible to have a percentage entry of up to 100% even if the
rounded number entry is zero. The same rounded value may account for a slightly different
percentage share. Because percentages are expressed in integers and not carried out to several

decimal places, percentages that appear identical may be associated with slightly different
values.
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