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Fire Fatality in Maine, 1983 - 1992: An Analysis bWwho Died, When, Where, How
and Why: What are the Implications for Fire SafetyPolicy in Maine?

The National Fire Protection Association (NFPA) a&inel United States Fire
Administration (USFA) provide a considerable amoofninformation on fire in the
United States each year. This analysis was coadymimarily to examine fire fatality in
Maine and to see if the data on fire fatality foe hation provided by the NFPA and
USFA is statistically representative of what ocedrm Maine between 1983 and 1992.

The primary source of analysis was the Maine Miagshal's Office fire fatality
files for the years 1983 — 1992 with the unit ofasirement being fatalities and in some
instances (multiple fatalities) fire. The infornuat from these files was entered into an
Excel spreadsheet and data comparable to whatepasted by the USFA National Fire
Data Center for the same period was then seleotestdtistical analysis to determine
statistical similarity. NFPA data on the overadirids in fire fatality for the nation was
also compared to Maine data along with data froenUts. Department of Health and
Human Services Center for Disease Control.

This analysis also examined fire fatality in terohidiuman proximity to the fires
ignition as well as the physical and behavioraliemment in both the pre and post
ignition phases of each fire. It is the authdrypothesis that understanding human
proximity factors in varying environments will prioke information that will assist fire
service personnel in choosing what remedial appre=a¢code enforcement, direct
intervention, or public awareness/education cammEiglight have the greatest impact in
diminishing the frequency of these tragedies.

Fire fatality, injury, overall fire incidence stied in combination with current and
historical fire suppression, mitigation, public edtion/awareness programming and
regulatory efforts give us a picture of the Stafe&s burden in terms of societal and
economic cost. This analysis on fire fatalityhis first topical study by the Fire
Marshal’'s Office and represents one step towarerstanding the States overall fire
burden. More topical studies will follow and becoareintegral part of the Fire
Marshal's strategic plan to assess the statebdirden on an ongoing basis. That
assessment will be the basis upon which the Fineshédis Office shall direct all rule-
making, legislative, public education, and firey@etion policy initiatives.

An analysis of fire fatality in Maine from 1993 poesent is already being planned as a
follow-up to this study.
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Fire Fatality in Maine, 1983 - 1992: An AnalysisWWho’s Dieing, When, Where, How
and Why: What are the Implications for Fire Safebficy in Maine?
Introduction
“We need to know what happened.”

The frequency and distribution of fire fatalityufed in the United States Fire
Administration’s (USFA) National Fire Data Cent&fHDC) and the National Fire
Protection Association (NFPA) publications are oftéed as rationale for funding local
or regional programs aimed at fire prevention aafdty. This study will compare some
of the more commonly used and comparable distobstirom the USFA and NFPA
with those obtained from the Maine State Fire Mal'sHire fatality investigators files. It
should be noted that in searching the Fire MarsHaés of fire fatality, | discovered
deficiencies in reporting details. These deficieateed to be corrected so that a more
detailed account of the physical and behavioralrenment in which a fire occurred can
be drawn. This is a strategic planning issuetierfire Marshal’s Office and the fire
service in general. The era of assessing firadtneg in a death or injury focusing solely
on where the fire started (origin) and what thersewf ignition was (cause), as opposed
to carefully assessing the entire physical and Wehal environment, is passing. We
need to look at these two environments in addit@otine proximity of human
involvement to fire ignition to better understame fatality and injury. As one
investigator put it: “We need to know what happehetk.” What happened reaches

beyond where and how the fire starts.

! Sr. Fire Marshal’'s Investigator Stewart Jacobaririnterview at the scene of a fire in 1987. Iswancluded that the 2 year-
old who died in the fire started the fire with ghter. FM-87-121.



Methodology

The data used to analyze Maine fire fatality is tudy comes from the fire
fatality files of the Maine State Fire Marshal'sfioé that are available at the Maine State
archives. Each file contains the investigatorgsesdrom the scene and a final report that
includes his or her findings. The files also cantzopies of depositions, affidavits, and
interviews. Most have the medical examiners repdit photographs and many
contained newspaper clippings. Each item in tleesierved to help me understand what
an investigator found, missed, or could not clanifyhe report.

| conducted a literature search on research mstaoygbloyed in previous fire
fatality analyses, and relied frequently on thelifngs of the NFPA and USFA National
Fire Data Center (NFDC) to establish a frameworldieveloping a list of risk factors to
examine in reviewing the files.

The control number for each report found in thet&SEire Marshal Office
(SFMO) fatality file was used as a control numisethis research. This allowed me
when necessary, to go back to a selected filedditianal review. The primary unit of
analysis was fatality, though fire counts were alsed as a unit of analysis in some
instances to examine multiple fatality incidence¥he major source of nationddta was

the“Fire in the United States: 1983 — 199@ummary analysis reported out of the

NFDC which used data collected from the Nationat fincident Reporting System (fire
departments) from the year 1990. Because the Niel)l on state reports where not all
the fire departments reported, there are inheracuracies.

To get a picture of how a national organizatiow ze total death toll in Maine
for the entire period, 1983 — 1992, | looked to ##ePA data. There are acknowledged

problems with this data. The NFPA examines datafthe National Center for Health



Statistics (NCHS). The NCHS data uses death wexti#fs from each state to establish a
count of “fire burn” related deaths nationally. éan be expected, there is some
variation between the numbers the NFPA found anat wias tallied from the SFMO
fatality files.

In addition to quantitative analysis, | interviedweeteran fire service personnel
for their thoughts on the patterns and distribwgiancovered in this research. In some
instances more questions about fire fatality haaenlraised than answered. These
guestions are now being used to establish a rdsagenda the Fire Marshal’s Office
will establish to routinely examine Maine’s overfdé burden. This study represents a
beginning study of fire fatality that will be contied through to the present time. In
order to better understand all policy implicatidosthe fire service in Maine regarding
fire fatality, it is essential to look at all the

data from 1983 to present times.



Maine’s Fire Burden

The term “fire burden” is used to summarize theamand economic costs of fire
in a given geographic area. The burden takesaotount the overall rate and count of
fire incidence, fatality, injury, costs of fire qu@ssion, mitigation, public fire safety and
prevention efforts in addition to all state anddloegulatory efforts made to reduce fires.

If you imagine the fire burden as a pyramid witrefiayers of fire burden, fire
fatality would represent only a thin slice of thgamid in terms of the number of
incidents but a larger portion in terms of societzst. A true analysis of the overall fire
burden will take an integrated examination of lal tayers. In this study we focus only
on the fire fatality layer and the physical anddebral environment in which they
occur. Within that context we’ll begin this anabysf fire fatality in Maine.

Fire Fatality in Maine: 1983 - 1992
Key Findings

> Between 1983 and 1992, 216 fires took the live293f individuals in the state of
Maine. 59% of these victims were male and 41% fema5% of these fires
claimed more than one life. Though Maine has satfdire fatalities since 1992
it is critical to look back at this period for amber of reasons.

» The distribution of these fatalities in terms oigar of fire, age, time and other
variables in Maine is often statistically differéram those we find at the
national level. The distributions differed in texmmf age, origin and cause of fire,
and time of day among other variables. Therefi@)gh efforts aimed at
reducing fire fatality in Maine may begin with axaeination of national data, a
more local perspective/analysis is required torojaee the outcome of any policy
or plan devised to reduce the frequency of thesatsy

» Like the nation, Maine shares a polarity of fataiit terms of the very young and
the very old being the two most vulnerable popalatyroups. Males 25 to 54
are three times more likely to die in a fire thaomen of the same age. No
females age 40 — 44 were reported to have diedira during the period being

examined in this study.

» 90.5% of fatalities occurred in a residence fifenong residential fire fatalities,
82% occurred in one and two family dwellings andtcary to the perception by



some in Maine’s fire service that most fatalitiesur in multifamily dwellings,
multifamily dwellings accounted for only 15.4% bietfatalities.

In Maine, 38.8% of the fatal fires in one and twmily residences started in the
living room and another 25.4% in the kitchen.

In residential settings, smoke alarms were presettoperating where 10.7% of
fatalities occurred. In 40.5% of fatalities theras no detector and in 16.3% a
detector was present but not operating. In oneh@odamily dwellings Maine’s
did better in terms of smoke alarm performance thamation when compared
to NFDC data for the nation as a whole.

28.6% of fire fatalities took place in towns wigwer than 2,500 people. 59% of
fatalities occurred in urban municipalities (defina terms of functionality) with
an overall mean population density of 419 peoplespaare mile. This compares
with the 1990 US Census that showed 22% of Maipefsulation lived inside
urban areas and 23% lived outside urban areastwétremaining 55% in rural
areas (1990 Census, P004 Urban and Rural Univ@iigel).

As is the case nationally, the careless dispossinafking materials, a class 1
fire, resulted in more fatalities than any othetedminable cause. Heating
related fires are the second leading cause wittnaaad juvenile combined third.

55% of fire fatalities in Maine during the 1983 992 period were class 1,
interior proximate fires or, fires where an indiva was involved directly in the
ignition of the fire resulting in fatalities. Thesgniting the fire did not always
die in the fire.



The Death Toll Trend in Maine and the State Fire Bth Rate vs. Potentially
ExplanatoryPopulation Characteristics by Maine County

1. NFPA, NCHS, & SFMO Death Toll Patterns

Before analyzing the data let's compare Maine’alfigt patterns as measured by
the SFMO counts based on the investigator’s repattsthose of the NFPA that uses
National Center for Health Statistics (NCHS) dafde’ll also look at the NCHS data
using the WISQUARS query available on-line for {fimern related death. The
comparison will be made for the 1983 — 1992 peribajure 1 compares trends using
these three sources to produce a line graph.

The pattern in terms of rising and falling courstsimilar with some minor range
variations between the three sources. It is ingmdrtio illustrate this comparison because
the three sources are used to assess fire fataliiaine and, hence, conclusions in terms
of who, what, when, where and how people diedrasfcan vary. The NCHS
WISQUARS query, is death certificate data idendifiyy the E890 — 899 range of codes
for environmental events, circumstances, and cmmdithat caused a fatal injury. Itis

available to anyone on-line at the Center for Dsse@ontrol web page.
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Figure 1. Fire Fatality in Maine

The death certificate data is compiled by statessammitted to the CDC and
then provided to all interested parties throughNIBHS. When you examine that NCHS
data you'll see the total deaths for the periotiti®ed matches exactly what | found in
examining the SFMO fatality files. The NFPA and M€ data often reveal differences

due to the omission of some arson related and uknifire deaths from the NCHS data.



T his is because NCHS has looked at vehicle deattssde of the fire/burn related
category and arson, because it is an intentionafals outside the realm of
unintentional fire/burn related deaths. It is emsynderstand why the sources of data
can vary when you consider the fact that natiorsdiyne arson events take multiple lives
and many die in car fires. Veteran fire analy$tnJblall of the National Fire Protection
Association has recommended “active fire authamerk closely with public health
authorities to improve the accuracy of coding thesible fire deaths...” Mr. Hall also
believes that “the consistency achieved by usismgle, well-organized data base
provides a better means to analyze patterns aratiedly trends than improvised
approaches that may appear to be more includive.”
| believe that despite the need for improvemeritsineporting, the State Fire

Marshal’s Office investigative files provide thesbasingle source of data, particularly
over longer periods of time, to analyze pattern$tagnds essential to developing policy
aimed at reducing fire fatality. In figure 1 thENBO data produces a higher count than
the NFPA. This is because the SFMO data includégcie fires. In this sense the
SFMO files are more inclusive than the NFPA bus lie€lusive and are not based upon
emergency room codes. Respectively, the threessproduce three means for the
period studied. The NFPA produced a mean couB6d, the SFMO 29.4, and the CDC
WISQUARS 29.4.

2. Fire Death Rate vs. Potentially Explanatorpiation Characteristics by County in

Maine
After reading the Schaenman and NFPA studiesitldddo examine fire fatality

% Below %>25 No % Housing
Poverty Diploma Built before Fatal
Level % Rural 1939 Rate
% Below Poverty Level 1
%>25 No Diploma 0.683305073 1
% Rural 0.456807554  0.38818813 1
% Housing Built before
1939 0.369489334 0.524529501 0.4692379 1
Fatal Rate 0.243502533 0.224791529 0.2824905 0.051717278 1

number of observations = 16

Table 1. Correlation Matrix Using Four Potentidlyplanatory County Characteristics

in Maine’s counties over the 1983 — 1992 periothgsiocioeconomic characteristics

2 Hall, John. U.S. Fire Death Patterns by State: 1980 — 198&e Analysis and Research Division,
National Fire Protection Association. Quincy, MMarch 1999. p. V.




often associated with fire fatalignd incident risk. Table 1 is a correlation mafaxthe
four variables considered to have a potentiallylegplanatory value for fire deaths.
The characteristics used for each county included of population without a high
school diploma (educational attainment); % livireddw poverty; % of housing built
before 1939 and the % of the population living gl area. The same correlation was
conducted by the NFPA for the nation and showetltlieaeducation and poverty
characteristics were highly correlated with fajatiates’ Unlike the NFPA study none of
the same characteristics produced strong assawdiio Maine’scounties

The percentage of the population living in a rama@a in Maine does have a
positive association with fire fatality. This meahat there is a tendency, albeit wealk,
for a county with a large percentage of populaliang in a rural area to have a higher
fatality rate. Poverty ranked second among thi®kask variables and again the
association is positive but weak. In the areadofcational attainment the association is
similar. The only negative association was fouathleen fatality rate and age of
housing stock. There is virtually no associatietween these variables but what there is
indicates that the larger the percentage of olgsimgu(built before 1939) the lower the
fatality rate. This is not what | anticipated fing. However, if you examine the scatter
plots for this analysis in Appendix J you'll seatlunlike the other characteristics,
housing has few outliers in terms of the percentdgead houses. Essentially Maine has
old housing stock and absent any county with arsually high-recorded percentage of
newer housing stock, this clustering is to be etgb@s is the low association between
that characteristic and fire fatality. Using a tijplé regression model | found that the
same four characteristics only explained 17% oiatian in fatality rates.

The model used the same older housing, educatattahment, rural area
population, and poverty variables used in the ¢atictn analysis previously discussed. In
the model, table 2, the coefficients representigdastopes. If you assume the poverty
level doesn’t change (is held constant), and tHei¥g in a rural area changes, then the
fatality rate will change by .21 per unit of changehe % living in rural areas. The
statistic for each of the variables was less than which indicates that the coefficients

for each variable are not statistically

3 Ibid. p.7



different from zero. We can therefore accept thiehmypothesis that there is no

significant
SUMMARY OUTPUT

Regression Statistics

Multiple R 0.424233453
R Square 0.179974022
Adjusted R Square -0.11821724
Standard Error 0.143438946
Observations 16
ANOVA
df SS MS F Significance F

Regression 4 0.049672 0.012418 0.603552 0.668
Residual 11 0.226322 0.020575
Total 15 0.275994

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 0.270173028 0.384143 0.703315 0.496476 -0.58 1.115665
%>25 No Diploma 3.084714783 5.164158 0.597332 0.56238 -8.28 14.45095
% Below Poverty Level 0.232659022 1.564233 0.148737 0.884453 -3.21 3.675515
% Rural 0.219758921 0.221026 0.994266 0.341462 -0.27 0.706235
% Housing Built before 1939 -1.21516039 1.171039 -1.03768 0.321693 -3.79 1.36228

Table 2: Regression Model

relationship between the variables and fire fatatitthis model. The value or two-tail

probability for each variable also confirms tha thull hypothesis is acceptable. It should

also be noted that the negative sign shown ondhk#icient for % of housing built prior

to 1939 was also negative as it was in the coroglahatrix. The fact that the direction

of slope in terms of positive/negative for all \adolie coefficients in the regression model

and in the correlation matrix did not change intisacolinearity, or variables canceling

each other out, was not an issue. Finally, thedstal error .14 from the regression

statistics, which is expressed in the same uniteedependent variable (fire fatality

rate), combined with the .27 coefficient for thgpdedent variable indicates that the

model overall is weak in terms of explaining fiegdlity.

A closer look at these characteristics using cemisck or even block level data

might yield stronger associations between the ébaracteristics used in the regression

analysis. Such an analysis would require drawmgrdthe data for each town in which

a fatality occurred. This would draw us closethte behavioral and physical

environments.



The fact that the model used by the NFDC revealstlonger explanatory value
at the national level than a similar model founthatcounty level in Maine suggests that
we’re probably going to see differences in theritistions and frequencies the two sets

of data reveal in terms of who, when, where, wimgl Bow people died in fires.

Who Died in Fires in Maine: 1983-1992
1. Age

Nationally and in Maine there is a polarity inntex of age distributions when it
comes
to fire fatality. I'll examine the distribution détality by age in Maine and at the national
level and then identify some reasons why we sesediistribution. The distribution, as a
percentage, of all fire fatalities for various agdorts in Maine and nationally is

illustrated in Figure 2 below.
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Figure 2. Percent of Fire Deaths by Age

The degree of “polarity” is stronger in Mainathwhat we see nationally.
Children under 14 and adults over 65 comprise 56#teofatalities in Maine though
combined only makeup 37% of the population. laamoss tab of fire deaths by age
with population of the same age group for Maine #rednation (see appendix B). The

numbers confirmed the age dimension of fire fatafitMaine. The U.S. Census for 1990

* Figure 1 The national data was collected by theédNal Fire Data Center in Emmitsburg, MD and isdsagrimarily upon
National Fire Incident Reporting System (NFIRS)adaThe data on Maine fatalities relies strictlytbe SFMO fatality
investigations files.
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shows that the percentage of Maine citizens owty-five was 13.3% while nationally
the same cohorts made up 12.6%. People in thed<ade 19 age group made up 28.2%
of the population in Maine and 28.7% nationally.iMacitizen’s sixty-five and older
comprised 32.4% of deaths while at national I¢hrelsame age group comprised 23.3%.
People in the < 1 to age 19 in Maine comprised®0ahile nationally the same group
comprised 25% of deaths. A chi square test ofdata shows that the differences are
statistically significant. The test revealed ttieg distribution of fire death in Maine by
age, 1983 — 1992, differs significantly from thdsend nationwide in the NFDC data for
fire deaths reported in 1990. The difference wasificant at the 001 confidence level.
The null hypothesis that there is no difference vegected.
Why are these groups so vulnerable and appea modoe so in Maine?

Generally speaking there are obvious reasons tr ga@up. Escape is more challenging
for older citizens than it is for those in the mgoaithful to early middle years of life.
Hearing impairment or other age related disabdibe limits diminish the mitigating
advantage smoke detection devices can have. €adunake a strategic evacuation plan
can be devastating for people of this age involnem bad fire. Both groups rely upon
others more so than those in the middle. In tevhtause, NFDC data showed that
smoking, heating and electrical distribution wére top three causes of fire death among
the elderly. For children under five years of atgying with fire ranked number one
among causes followed by heating and electricatidigion®> Comparable data for
Maine mirrors national data with juvenile fire piag, heating and electrical being the
top three causes for children under five. Smokatigwed by heating and electrical
causes reported most frequently for Maine’s eldeitigens. Looking at these events in
terms of cause alone oversimplifies the issue. bethn age groupings class 1 (interior
proximate), or fires where an individual was dihgatvolved in the ignition, were
reported most frequently. The proximity concephtjck will be discussed further in
detail later when we focus on cause alone, provide® insight into this age
distribution.

It is difficult to ascertain with any certainty wiWaine experienced a more
severe fire fatality rate than what we saw natipnddiring the same time frame. A

thorough explanation of these differing distribnscand the policy implications they

® Fire in the United States: 1983 — 1990ational Fire Data Center. Emmitsburg, MD. 12-13
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have will require more scrutiny of a broader timarie. Many in Maine’s fire service,
including the current Assistant Fire Marshal anafer Portland Fire Chief have
acknowledged that juvenile fire setting intervenidoegan during the 1980’s due to
some of the horrific incidents occurring at theginHowever, the problem was not as
clearly understood as it is today and institutidma}-in by the education and human
services communities were not immediate. Yet thgsict of these developments cannot
be explained sufficiently absent an examinatiofatdlities occurring in the years
following this study. An understanding of the pglimplications for today will require
searching in a broad time frame for answers.

2. Gender

As is the case nationally more males (59%) digéresfin Maine than females (41%).
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Figure 3: Fatalities by Age/Gender

Figure 3 illustrates the age distribution. Notice gap between females and males
between the ages of twenty-five and fifty-four. elleading cause of fire death in this age
grouping for both sexes was smoking with heatindy @oking following. All three of
these causesanbe proximate, or class 1 fires, as opposed taligtabutions we see
among the very young and old where there were ilefimoximate causes mixed with
causes such as electrical which are, with rareia®g class 2 interior non-proximate
fatal where no individual was directly involvedthre ignition. Class 1, interior

proximate fires are those fires where an individuas directly involved in fires ignition

while Class 2, non-proximate fires are those winerene was present at the place of

12



ignition. Common Class 1 fires include but arelimatted to arson, juvenile firesetting
and the accidental self-ignition of clothes thatwwovhen an individual reaches over an
open flame on a stove. Falling asleep with a efgais also a common Class 1 fire.
Class 2 fires would include, but are not limitediie malfunction of equipment such as
an oil heater in a trailer. Class 3, exterior pmmate would be outdoor fires where, for
instance, an individual attempted to jump starteatb burn brush with gas and in the
process set themselves on fire. The use of thassifitations in future studies will
require a more focused topical examination of aggjrag circumstances such as alcohol
use.

With regard to fatalities by gender that there a@ppéo be a particularly large gap
in the 25 to 55 age rang@&he gap, illustrated in figure 4, accounted for-@ifte of fire
fatalities between 1983 — 1992.
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Figure 4. The Gender Gap
3. Regional Differences

Though this might appear more pertinent in thareration of where fatalities
occurred, | wanted to include it here because thsreegional attributes or
characteristics associated with people from diffeparts of the State. Figure 5 simply
ranks, from lowest at the top to highest at theédmof the counties of Maine by fire

fatality rate.
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Where People Died in Fires in Maine

1. Types of Property

The distribution of fire death in terms of propetype verifies what the majority

of fire service personnel already know. Most féitals occur in the home and in

outside !—I

vehicle
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Figure 6. Fire Fatality by General Property Type

particular, one and two family dwellings. This ¢panderstood reality has considerable
policy implications. Figure 6 on the previous pdlestrates the distribution of fire
fatality by general property type in Maine and the natioRIPRE). This concentration of
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fatalities in residential dwellings is somethingseén national, state and regional data.
However, as Figure 6 illustratddaine’s distributiorsy property type differed
significantly from those uncovered at the NatioRiaé Data Center (see appendix C).
Looking at national data | found fewer residentsaélities, as a percentage, than | found
in Maine. Maine is a rural state with the sevesittest housing stock in the nation and
most structures are residenfiaMaine does not have as many areas with a higher
concentration of public assemblies and in suchsateay experience more catastrophic
disasters such as the Station House fire in Rheldad that can skew fatality numbers.
Finally, the large metro areas with more traffitloe also see a considerably larger
number of fire fatalities occurring in vehicles.
2. Residential Fire Fatality

| wanted to examine Maine residential fire fateditin terms of construction

materials. When collecting available data fromFie Marshal’s files | broke

Maine Fire Fatality by Residential Construction construction type into three
Type .
categoriesmasonry, wood frame,

3%

or mobile home. This revealed an
issue Maine firefighters and fire
protection engineers have been

0% discussing at length for many
years. The pie graph, figure 7,
mwood mmobile Dmasonry breaks residential fatalities down

Figure 7 Construction Type

into the three types of construction. A consideraiumber of Maine’s homes are mobile
homes that have a history of burning fast and Adie absence of any exterior covering
below floor line and the highly combustible matkriased in the interior, low ceilings
and lack of adequate egress, all work to accelératand decrease the opportunity for
survival. The mobile home issue will be a topiayadre focused analysis at a later time.

In looking at the distribution of residential fifatality by number of family
dwellings in Maine | found that they were similarthose we find nationally (see
appendix DY. One or two family dwellings accounted for 82%tué residential

®U.S. Census 2000
" The National Fire Data Center separates mobiledsdnom single-family dwellings. | separate them
when examining construction type but combine theémmthe focus is on fatalities by number of dwellin
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fatalities in Maine with 15% occurring in multi-dWiag structures or apartments. Some
in the fire service may have anticipated a higlegcentage of fatality in the multi-
dwelling structures. Maine’s legislature has cdastd and passed proposals to enforce
more stringent regulations that would require addél sprinkler system coverage
(suppression) or additional smoke detector placéifmeitigation) in an effort to reduce
injury and fatality in these structures. Thism®ther area where a more focused analysis
would be helpful. Historically the periodic pugdr imore stringent regulation might be
driven more by the emotions surrounding multipkality events that can and do occur in
multi-family dwellings.

Finally, with regard to overall fire fatality by aing, it was found that
approximately 53% of fatalities occurred in struetithat were owned properties with
40% being rental properties. Drawing economic ffata the SFMO Fire Fatality
Investigators files was extremely difficult butghatio of ownership to rental properties
might provide clues as to the impact of incomeiomfatality. In addition, the
proportion of fatalities taking place in a rentailding is out of proportion with the
actual ratio of rental to owned homes in Maine e Thplications are considerable
however when you look at Maine policy regarding tmfiamily units. Legislation has
required sprinkling some of these latter faciliteesswell as the installation of smoke
detectors all based upon number of units. If d@yl% of fatalities occurred in multi-
family units, presumably rental, it is questionaiblke policy which was intended to
reduce the incidence of fatality, injury, propedgs, and suppression costs to fire
departments has been less effective by focusintb@number of units instead of
ownership. 20% of the single- family dwellings expncing a fatality were rented.
86.4% of the two-family dwellings were rented. Tévere a total of 196 single-family
units in the study and 22 two family. In the wmse of 1 and 2 family rented dwellings
where a fatality occurred, the risk of fatalityamented two-family unit, or duplex,
appears to exceed that of a rented single-famiiy Wwerall however, the risk of a
fatality occurring in an owned single-family dwellj is still higher than any other type of
dwelling. This reality is understandable given #agual proportion of homes owned to
those rented.

units. For the chi test that indicated no diffe®between the national and state distributiongerims of
number of dwellings, | combined single NFDC % afgde- family fatalities with mobile homes.
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3. Room of Fire Origin: Where the Fire Started

unknown 4.3%

other | 15.4%

Laundry []0.5%

Kitchen 26.6%
Bedrm | ‘ | 17.0%
LivingRm | ‘ | 36.2%
0.0% 5.6% 10.‘0% 15.‘0% 20.‘0% 25.‘0% 30 .‘0% 35.‘0% 40.0%

Figure 8. All Residential Fatal Fires in Maine Rgom of Origin

Where in the structure a fire starts tells us ahbmut the physical and behavioral
environment in which these events occur, and cbliely perhaps, something about
“Mainers” lifestyles in addition to other healtHated issues. We’'ll compare the national
distributions in one and two family dwellings ta#e we found in Maine.

To obtain the data in figures 8 and 9 | sortedfives and deaths, residences,
number of family dwellings and room of fire origifrigure 8 shows that fatal fires in
Maine started most frequently in the living roonidered by the kitchen and then the
bedroom. There were a total of thirteen diffem@mms of origin counted. In the NFDC
analyses, the room most frequently found to bedben of origin was the living room or
“lounge” area as it is called in NFDC analyses examination of cause of fire ignition
will give us a better understanding of this digitibn. Figure 9 illustrates the
distribution of fatalities in only one and two fdyndwellings by room of fire origin for
Maine and the nation. There were a total of 1655fin these dwellings that account for
224 deaths or 76% of total fire fatalities in theeg period.
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Figure 9. Distributions of Fatalities by Room@igin In 1&2 Family Units

Note the distribution differences between Maine whdt | found nationally. The
most considerable difference comes in the “othedins where the top three areas
included the entry, basement and unknown/undeteaianeas with the basement
ranking first on that list. Not one of these araa®unts to even half of the fires | found
to have started in the bedroom, living room ortkitie. The chi square test comparing
these distributions indicates that there is a ficant difference between what we see
nationally as opposed to what is seen in Maine Aggeendix E). In both distributions
the lounge or living room area were found to bepghmary area of origin. In the kitchen
area however | found a difference not only in teohpercentages but rank as well.
Nationally the kitchen area ranks third behind lgeiand bedroom but in Maine the
kitchen area ranked second. When | examine fisseand in particular proximity to fire
and cause by age we’ll better understand thesehdisbns. The cause of most fires
originating in the living room is the careless displ of smoking material. Aggravating
factors such as alcohol and age can combine ttecseanarios where someone falls
asleep ignites the recliner or sofa and in the jgwstion phase, and in particular where
no alarm was set off, successful escape was iedibit
4. Fatalities in Urban, Suburban, and Rural Aas by Population Count and

Population Density

The discussion over what is rural as opposedharuhas moved beyond the mere
number of persons in a given area. For the pugpofkthis study Maine’s State Planning
Office courteously provided me with a breakdowniafns defined as urban, suburban or
rural based upon the following characteristics:

a. An urban area serves a basic urban functiargerger for jobs and

services for people living in the region;
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b. Town’s classified as suburban were in close ipndy to urban areas,
showed fast housing/population growth, and wermdpthere natural
resource base and industries/economic activityceestsa with that base;

C. Finally, rural areas were those remote from nidr@as and still
possessing that basic natural resource base avelaof natural
resource based economic activity.

With these characteristics in mind the towns whikeefatalities occurred were

divided into the three

18%

areas for fire fatality
using the newer

18% definitions, and

64%
@ rural m suburban O urban illustrated in flgure

10.

Figure 10. Fire Fatality by Area Function

Census data for 1990 showed that 55.4% of the ptipallived in rural areas with

22.9% outside urban areas and the remaining 2Ingbkte urban areas. Using the newer
definitions 53% of Maine’s towns are classifiedasl areas (where 18% of fatalities
occurred), 24% classified as suburban (where 18fatalities occurred) and 21%
classified as urban (where 64% of fatalities ocedlyr The long term policy implications
of looking at data about fire fatality in urban amdal areas over a long period of time
using the newer definitions are important for tbibofving reason. The number of fire
departments that existed in the 1980s is less\iat we have today. As these
departments have gone the areas they servicedelpwir another department that in
turn expands that departments service area. Thibmgthrequire a more focused
analysis, this expanded service area might impe&chtimber of mutual aid agreements
between existing departments. A department ima tthat might not be considered
urban under traditional definitions is urban unier new definition by virtue of its
functionality. The decision to close a fire depaht has been largely a decision made at
the local level. However, that decision procesghmbe more cost effective if it is based
upon a larger area and the fire suppression, difetys and prevention programming needs
of that larger area. A more in depth analysis érarg the service needs of a larger area

as opposed to the economic needs of a single taaynbm a better approach for policy
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makers in the public safety venue when they consutb@t department to close or where
to relocate or build a new facility.

The fire service refers to “The Rural Fire Problems’it has been identified in
research literature. Nationally, the mortalityalttken from the 1983 — 1987 indicates
that the death rates for rural areas were sigmfigdnigher than those in non-rural areas.
The same analysis also found that the distributadrige fatality by age and gender
were, to a degree, similar to those of non-rurehst Another study frequently cited for
its conclusion that the fire fatality rate in rueakbas was “2-1/2 times the non-rural rate”
focused more specifically on cause, in terms ofspta} environment. This study
concluded that “heating fires produced by far Hrgést rural fire fatality rate.” The
improper installation or misuse of solid fuel burgiheating equipment was “found to be
the most significant rural fire problem.”

Figure 11 provides us a break down of the frequafdye fatalities and fatal
fires by town population.
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Figure 11. Fire Fatalities and Fatal Fires bwid?opulation In Maine
As you can see conclusions about fatality natiprs@em to hold true in Maine as
well. The range in terms of size is considerabiethe distribution resembles the pattern

we read about in studies conducted nationwidendyre such analysis, as will be

8 The Rural Fire Problem in the United Statézederal Emergency Management Agency, USFA.
Emmitsburg, MD. 1997. pp. 4, 15, & 44. This stulkfined rural using the USDA Beale Codes which
were matched with NCHS mortality data since bothtaimed FIPS coding. NFIRS data were linked to the
USDA set using the FIPS code for each FDID (Firp@ament Identification number). The Beale Codes
7, 8, & 9 used county population count in combimtivith proximity to a metropolitan area. The raruj
population was < 2,500 to 19,999 all not adjacera ietro area.

® Gomberg A. and Clark L.Rural and Non-Rural Civilian Residential Fire Fatas in Twelve States.”
(NBSIR # 82-2519) U.S. Department of Commerce, dteti Bureau of Standards Center for Fire
Research. Washington, DC: 1982, p. 36. This stsdyl population count alone in determining what wa
rural. Areas with < 2,500 people were considetadlr
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discussed in further detail, becomes more distam the behavioral and physical
environment in which these events actually occur.

Figure 12 provides the reader with a different vvthe distribution of fatal fires
using a scatter plot to examine frequency by pdmralensity. As you can see the

higher frequency of fatal fires occurring in ar@ath lower population density is evident.
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Figure 12. Fatal Fires by Population Density

Finally, rural fire fatality in a state like Maimveill require additional analysis the
results of which will have to be carefully weighetlen considering any course of action
to reduce these counts. As one study in particnticates effective code enforcement in
rural areas is a challend®.Complicating matters in rural areas is the minitéd fire
suppression capacity. In addition, direct inteti@nprograms to address issues such as
juvenile fire setting or more general public awassieducation programs, designed to
address the behavioral side of fire fatality arpemsive. Because populationgumal
areas may continue to diminish, these same arepsls@experience reduced tax
revenues, and thmancialresources needed to deliver adequate suppressen, f
prevention and safety programs or interventions bexypmescarce. Ironically, because
these areas collectively experience more fatas fed a higher percentage of fatalities
they may be in more need of such programs. Imessall three of the traditional
approaches employed to reduce fatalities or thedoaation thereof become virtually
impossible. Consideration also needs to be giwgaotential tax policy changes that
might reduce revenues and expenditures at the fpahand state level. Some of these

10 Clark, F.E. Firesafety in Rural America Fire Journal July 1982.
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changes may have the effect of ratcheting downdipgnegardless of the efficiency,

fairness of equitability of the tax policy.

When People Died in Fires in Maine
1. Residential Fatal Fires by Time of Day

To understand and reduce fire fatalities or igsiit is critical to determine when
the events occur most frequently. Figures 13,ri#1% illustrate when fatal fires occur
by hour of day, day of the week, and month of tharyor Maine and the nation. You
can see that in Maine and nationwide there ardaihow and higher frequency periods.
In terms of hour of days, Maine’s pattern is lesssistent than what we see nationally.
There are spikes and peak times which appear tedoe toward the waking hours as
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Figure 13. Residential Fire Fatalities by HotiDay for Maine and the Nation
opposed to those nationally that occur more fretijyan the early morning or sleeping
period.

In figure 13 are notes describing a veteran fitgkg's thoughts and analysis of
fatalities by hour. Referring primarily to the pagnition phase of a fire, former Portland

Fire Chief Joseph Thomas differentiated fires inclwino escape effort was made as

1 Maine’s TABOR, “An Act to Create a Taxpayer Bifl Rights” could have a similar impact. The
TABOR in Maine could rachet down spending becaxperditure and revenue ceilings are defined in
terms of the previous year’'s amount of spendingrandnue. During a poor economic period spending
and revenue will likely drop and set the level oftbfor the next year. However, the TABOR doeschav
mechanisms for increasing both revenues and exjpees
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opposed to those where entrapment, or failed estageplace. Chief Thomas
hypothesized that because so many individuals feered in bed in fires occurring in the
waking hours that the fire itself likely started chuearlier and burned slowly. The “slow
burners” as they’re described killed the victimhagh levels of CO, heat, and smoke built
up in the structure. No escape was attemptedhelearly morning, or what for some is
the bedtime hours, victims were often found oubed apparently in transit to egress.
Data looking at the position of were the body wasd can be troublesome due to levels
of destruction and other variables that would ifthiiotion such as a disability or alcohol
abuse. The position of body data should be cefesenced with time of fire, age, and
aggravating circumstances such as smoking, alathe presence of mitigation
systems (alarms, detection) to better test the blanw hypothesis?
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Figure 14. Residential Fire Fatality by Day of &dor Maine and the Nation
An examination of residential fatalities by daywedek, Figure 14, verified that
the Maine and national distributions are simil&e(appendix F). Finally, let's look at

fatalities by the month of the year.

2 There is mounting evidence that smoke alarms devodk as well as hoped with the very young or
elderly.
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Figure 15. Residential Fire Fatality by Month of the Year

There is a definite seasonality to fire fatalityMiaine and across the nation. Fire
deaths are distributed most frequently in the wintenths and this is, of course,
attributed toheating problems. This national distribution is sevhat skewed however
due to the higher fatality rates of the southedstre the cold weather doesn’t actually
set in until the winter months and people begindge woodstoves and other solid fuel
burning apparatus without conducting the propegtyadnd maintenance checks. In
Maine we see the cold setting in earlier and tleeaisvoodstoves and heating equipment
commences in mid to late fall or October and NovemINotice that October is Maine’s
third highest month for fatalities.

Thoughthe distribution of fire deaths nationally and iraide by month appears
similar, a closer look at the two distributionseais that there is a statistically significant
difference (see appendix G). In Maine the monfi@aober, November, and December
vary the most from what is happening nationallyaih&’s worst month was December
followed by January. These two months accounte@166 of the fatalities over the
given time period. This distribution in Maine segts that there is a flipside to the
experience hypothesis of working with heating emept mentioned previously. The
fact that people are indoors for a longer portibthe year in Maine may in fact lead to a

higher level of risky behaviors or carelessness.
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The holiday season, Thanksgiving-Christmas-New ¥eglso augments the level
of risk occurring during the winter months.Summer Julytﬁ celebrations have a similar
impact though fatalities at this time are oftendmatr related events.

The Cause of Fires Resulting in Fatality

As already indicated the cause of any fire resglima fatality is complex and
involves a combination of physical and behavioaxiables. For the sake of this analysis
of cause | looked specifically at the “ignition fac’ as opposed to the aggravating
circumstances, fuel sources, or cause factord alhech play a critical role in each
tragedy.

In examining each fire fatality file | assignedkdire to one cause in a list of the
top six causes discussed predominantly in thealitiee (see Table 2). These causes
included: heating, cooking, electrical, smokingaar, juvenile fire setting (play), and
undetermined. Often juvenile fire setting and arace combined and categorized as
intentional. There are anomalies that compriskéitin the data set though, as you'll
see, that count is small.

1. Overall and Residential Fatalities by Cause

In figure 16 you can see the distribution of atidities by cause. As you can see

the leading cause is not a surprise. Smoking adsdar 23% of all fatalities in the

selected period. Smoking is a class 1, proximegepfeventable primarily by behavioral
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Figure 16. All Fatalities by Fire Cause in Maine

13 There was only one fatal incident involving a Ghrias tree during the 83 — 92 period record in the
SFMO files.
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modifications though mitigation and suppressiornteys would help reduce deaths in the
post-ignition phase of a fire. One effort underwajaine to reduce the numbers of
fatal fires caused by the careless disposal of smyakaterials is to restrict the sale of
cigarettes to only “Fire Safe” brands.

A host of anti-smoking and fire safety organizasitvave been pursuing the “Fire
Safe” brands effort for some time. In fact, acoogdo the National Burn Foundation,
Congress first looked at the fire safe cigarett®989** Sincethat time legislation has
been introduced numerous times and is currentlgipgrat both the state and federal
level. New York did enact a “fire safe” cigareldsv that took effect in 2004. The
impact of this legislation is being watched closaiyhe state and federal levels. The
other leading known causes of fires resulting fatality overall, excluding
undetermined, were heating followed by electridbth of these latter causes are
primarily non-proximate incidents.

Figure 17 compares Maine’s distribution of resigdriatalities by fire cause with
the nation. Smoking still ranks first in Maineltmled closely by heating and then
electrical. You'll notice that two of the top tlereauses in Maine, heating and electrical,
are primarily class 2, non-proximate fires thougbenile and cooking related fires,
frequently class 1, proximate fires, follow. Tkisggests that remedial approaches

targeted at a particular
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Figure 17. Residential Fatals by Cause of Fifgdlamne and the Nation

14 American Burn Associatioriire-Safe Cigarette Legislative Upda@002.
www.ameriburn.org/advocacy/fireSafeCig.htm
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causeand associated behavior, i.e. smoking or juvdideplay/setting, or more stringent
regulatory efforts requiring that new homes be troiesed with sprinkler systems might
have a better outcome. An example of the formpragrh would include the NFPA’s
Fire Prevention Week campaign held annually thati$es on specific fire themes such
as the 2006 cooking fire theme. Because such pmoagh attempts, indirectly at least, to
modify behavior, they may not be as effective as@e requiring sprinklers that in
essence remove the human behavioral element fremghation. The critical feature of
the sprinkler system is that it eliminates, to astderable extent, the impact of such
causal factors as careless behavior or misusediti@uto mechanical failures (heater
malfunctions). Like the “fire safe” cigarette, titea of requiring sprinkler systems is
being considered more seriously than ever partilgusince the 2006 NFPA Life Safety
Code has incorporated requirements for sprinklstesys in all new one and two family
dwellings. Finally, figure 17 may also be intejgebas indicating Maine does a better
job in determining the cause of fatal fires thavestigatory agencies across the nation as
a whole do.

Maine’s distribution of residential fatalities biyef cause is not statistically similar
to what is found nationally. As you can see frdwa ¢thi square test below, the

distributions are significantly different.

31.9
10.9
4.4
3.1
15.0

9.1
35.4
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Table 3
Chi Test on Residential Fatalities by Cause of Fire in Mairnkhait Found Nationally
Sq.
Maine % NFDC % Actual Expected Difference  Difference  Sq./Exp.

Heating 22.2% 10.8% 59 29 30.3 916.4
Electrical 11.7% 6.5% 31 17 13.7 188.0
Cooking 9.8% 6.5% 26 17 8.7 75.9
Smoking 22.6% 18.0% 60 48 12.1 146.9
Arson 4.5% 13.1% 12 35 -22.8 521.9
Juvenile Fire

Setting 10.5% 6.0% 28 16 12.0 145.0
Undermined 10.2% 30.2% 27 80 -53.3 2844.3
Another 8.6% 8.9% 23 24 -0.7 0.5

266 266

Source: Figure 72 auses oResidential Fire Deaths--1990
p. 70, Fire in the United States: 1983 — 1990.

.05/95% CL .001/99.9 level
Chi Sq. Value 109.7 109.7
DF 7 7
Critical Value 14.07 24.32
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The difference might best be explained by lookihthase incidents in terms of
proximity to fire ignition.
Proximity and Fire Fatality

Over the period of measurement, the United Staiesahmuch worse record in
fire fatalities in comparison with European natioms the effort to explain this contrast,
and fire fatality in general, more careful reseases conducted during the 1970’s.
Perhaps the most frequently cited analysis was aoh®77 by Philip Schaenman. His
publication onProcedures for Improving the Measurement of Loded Protection
Effectivenesfocused on socioeconomic and demographic datatande in analyzing
and improving fire department effectivené3sSchaenman’s paper fostered more critical
examinations of fire incidents using aggregate dataducational attainment, poverty,
rural/urban and age of housing stock factors.

However, in 1996 Charles Jennings, a doctoral siuatePrinceton produced a
dissertation focused on conceptualizing the radggadl by socioeconomic factors and
their complex relationship to the more immediatggtal and behavioral environment in
which these events occtft.Jennings believed that an attempt to model atipréne
incidence of fire that “relies solely... on socioeoamc indicators without regard for in-
depth and local investigation will yield at bestyoa limited theoretical understanding of
fires.”*” From that study a model using the variable okjunity to fire ignition was
developed for use in analysis and, indirectly, gigsig fire incident, injury, and fatality
reduction efforts. It was with that model in mithgt this present analysis was
conducted. Itis critical to remember that thigeleof analysis would essentially require
heightened awareness during the investigation pocAs previously described, each
fire in this analysis was defined and coded a®vadt
Class 1: An interior proximate fire. Proximate mieg the person was proximate

to the fires ignition. These include arson ancejule firesetting events

but may also include heating, smoking, and cookinag.

15 Schaenman, Philierocedures for Improving the Measurement of Loded Protection Effectiveness
National Fire Protection Association and Urbanitast: Boston (1977).

'8 Socioeconomic Factors and The Incidence of Fitederal Emergency Management Agency, USFA,
Fire Data Center. FA 170/June 1997, pp 1 — 7nidgs, Charles RJrban Residential Fires: An
Empirical Analysis of Building Stock and SocioeanimCharacteristics for Memphis, Tennessee
Unpublished doctoral dissertaton, 1996, pp. 1087% 1

7 Jennings, p 117.

28



Class 2: An interior non-proximate fire. Non-pnordte meaning the individual
was not proximate to the fire’s ignition. Most lieg and electrical fires
are class 2 fires.

Class 3: An exterior (outside) proximfate. Outside proximate fire that would
include what we often hear of today as “wild lafidés started by an
intentional burn or by a juvenile playing with firetc.

In examining each fire fatality file | assigned ledice to one of the three classes.

The pie chart below, Figure 18, represents theibligion of fire fatalities in Maine by

the proximity of individuals to the fires ignitiomhere determined. You can see from

the chart that few fatalities in
S our total count of 294 were
outdoor events. Among those
that did occur in a structure,
an individual was proximate
40% s | to the ignition 55% of the

time. When you add the class

3 fires to class 1, 60% of fires

O Class 1. Interior Proximate B Class 2: Interior Not Proximate involve people in the ignition
0O Class 3: Exterior Proximate

process. This finding has

Figure 18: Fatality Distribution by Individual &imity

considerable ramifications in the selection andgiesf fire safety and prevention
approaches. Class 2 fires are most effectivelyesded through code enforcement,
social and housing policies, and changing econaarclitions because they are
commonly associated with the mechanical failuraesting devices or the improper
installation of the sam®&. Class 2 fires come primarily within the purvieftioe SFMO
who is a leader in establishing statewide lawgsand policy. However, the SFMO
code enforcement efforts focus on public assembleensed day cares, assisted living
homes and the like. Local code enforcement offiegrd fire department officials are in
a better position to address the application afddads to residential dwellings. They are
the primary enforcers of the codes adopted by @ at the local level and must apply

codes that are, at a minimum, meeting or exceestangdards set by the SFMO.

8 The February 2006 Limestone fire, killing thre@siikely due to an improper installation of a
woodstove.
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Effective code enforcement depends upon the péiblncial resources that, at the local
and state levels, are limited. In addition, tteesof local control can have a mitigating
impact on codes being enforced as well. Code eafoent officers at a local level have
closer ties to the local community and its localdrrs and other contractors. This
pressure at the local level combined with, in sams&ances, limited resources makes it
difficult for the local code officials to becomenfidiar with National Fire Protection
Association Standards/Codes which are the mostiémtty incorporated fire standards in
the State of Maine. In addition, the State Plagifice in Maine that helps train code
enforcement officers has focused primarily on lasd issues. Finally, the lack of one
code as opposed to having to use a combinatioO@Aand NFPA codes in the
construction inspection business has not helpeal taficials.

Class 1 & 3 fires, comprising the largest percgataf fires, can be addressed
through public education, awareness or direct agiency collaborative intervention. The
parties involved in code enforcement as opposeditcation/awareness approaches
usually differ. Code enforcement is public andaives law enforcement while
education/awareness can be more inclusive and arsg of community players to the
table. Also, education and awareness efforts ddneas more directly mitigation and
suppression issues that can save lives in homasdiegs of the human proximity
element because they focus on both the pre- artdgroson behavioral and physical

environment as well as strategy.

A question
60
that
50 frequently
40 - arises is
20 “how do the
roximit
20 p y
classes
10
breakdown
0 by age?”
0-19 20 - 64 65+ ]
mCass 1 @Cass 2 QClass 3

Figure 19. Proximity by Age
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gives us that breakdown. Because class 1 fireasm@ciated more with the two
vulnerable populations | broke the distributioroittiree groupings including the young
(<19), middle (19-64), and the old (65+). | exgecto see the distribution for the
vulnerable groups more prominent in the class égmaty but in fact | found that this
class of fires leading for all three groups. Hoemwased upon this observation it could
be interpreted that among the younger age grougigiebution between class 1 and 2
fatalities is more random than what we see amoagiddle and older age groups.

Finally, a complete analysis of proximity used &setmine what approach to use
in reducing fire fatality must incorporate the malérate of fire incidence by cause as
well the number of incidents resulting in injurydgproperty loss amounts (the fire
burden). Absent that incorporation the real cast$ benefits of directed resources
cannot be determined.

The Distribution of Fire Fatality by Age and Cause

Since the very young are most at risk in a fiets look at frequency by age and
cause for these groups to see where fires assoeidie certain levels of proximity are
distributed. Figure 20 represents the distributibfatalities by cause for individuals

below age 15.

<15 Cause

| me il AT pl—

<1 1-4 5-9 10-14

‘EIHeating W Electrical O cooking O Smoking OArson @JFS ‘

Figure 20: Fire Fatality by Fire Cause for Indwals below Age 15
You can see in Figure 20 the disturbing leveli@sfin which juveniles are
involved in the ignition process. Figure 21 belpravides the distribution of fatalities by

31



65 + Cause

OFRP NWAHAOUITO N

: A -

65-69 70-74 75-79 80-84 85-89 90+

‘DHeating [ Electrical ] Cooking 0 Smoking [JArson @JFS ‘

Figure 21: Fire Fatality by Fire Cause for Indivads Over 65

cause for older citizens. For older citizens smgka proximate event, takes the largest
toll followed by heating. This is a considerabledfiwhen you consider Maine’s
increasingly aging population, the estimated numidro smoke and the states older
citizens living at or below poverty. These factoosisidered in combination with the
percentage of people living alone in rural areastar age of the housing stock they live
in raise significant multi-agency policy questidisin Maine and nationally | found that
there is an indisputable trend toward deliveringltiecare to older citizens at home as
opposed to the traditional, and more tightly retrdainstitution such as the nursing
home. There are indisputable benefits to the agirigpme philosophy in terms of quality
of life but there are indisputable risks as V&ll.

Finally, though heating is often considered nooxpnate, with the older
population that is not always the case. Cookirdylaating accidents often are the result
of an accidental self-ignition. Some older Maiitezens have attempted to get the fire
going sooner with an accelerant. The results baes unfortunate. In other cases an
individual has simply allowed dangling clothingi¢gmite while tending to the wood in a

stove or food on a range.

19 State Profiles: Reforming the Health Care Sys{Elowers, Gross, Kuo & Sinclair, 20pBmerican
Association of Retired Persons, Public Policy bus#i; Across the States: Profiles of Long-Term Care
(Gregory & Gibson, 2002) AARP, Public Policy Inste.

%0 Use of oxygen, delivered to the home of an eldiedijvidual has smoking resulted in 4 fatalitiescs
2002.
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The Use of Alcohol and Smoke Alarms in Fire Fataés in Maine
1. Alcohol Use
Because alcohol use and age have been shown toistintine effectiveness of

smoke alarms, a mitigation component, it warrattenion”* There were a total of 51

fires where alcohol
5% was involved and 70
people died in those
fires. Figure 22
provides you with

the distribution by

71%

O unknown M no O yes

percentage of

Figure 22. Alcohol and All Fire Fatalities

fatalities. As you can see 24% of all fatalitieghis category occurred where someone
who lost their life tested at or above the legaitifor being considered too impaired to
drive. It should be pointed out that because dividual is counted among those who
died in amalcohol relatedire incident it does not mean that individual Heeen drinking.
Some were victims of others who had been drinkidgwever, regardless of whether the
individual started the fire, the person who hasdrnking will likely have more

difficulty escaping the fire. Alcohol and drug yslay a role in both the pre- and post-
ignition phases of the fire regardless of cause.

2. Smoke Alarm Performance

In looking at smoke alarm performance | lookedyatlthe 266 fatalities

presence not known ]

detector present

operating detector

none ]

non operating detector | | ]

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%

Figure 23. Residential Smoke Alarms Performanddaine

%l Home Smoke Alarm&ublic/Private Home Safety Council) 2006.
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occurring in a residence since such devices arpmesent in vehicles or outdoors and the
major focus on smoke alarm use and analysis hasthedhome. Figure 23 on the
previous page provides an illustration of smoked®eir performance in residential
structures in Maine during the period of this stu@FMO investigators determined there
were no alarms over 30% of the time. They alserd@hed they were present over 45%
of the time even though the operational statusum&ksown or determined as not
operating. The efficacy of smoke alarm distribntpyograms is debatable. Many
programs simply distribute the alarms at schoakfaiountry fairs and other public
events. Researchers began wondering whether edheywtvere actually brought home
and installed. And if they were, were the battereplaced? These questions and the
evaluation methods for such programs are discugsieel often’® In the 1990's a new
public awareness campaign focusing on replacitigeatime we set our clocks ahead in
October. It will be interesting to see what impassociating this critical yearly battery
change with a specific annual, and high profilengyveill have in the long term

Since the majority of fatalities in Maine occurtiacdbne and two family dwellings
| decided to compare national distributions of &ifarm performance in those units to
what | found in Maine to see if the distributionere similar. Figure 24 provides us that
visual comparison. The distribution of fire alap@rformance by fatality in one and two

family

unknown h 35.8%
32.6%

I | 8.7%
present/operated 710.7%

] 47.2%

no detector —
40.5%

7 8.3%
16.3%
Present/not operating |

\ \ \
0.0% 5.0% 10.0%  15.0%  20.0%  25.0%  30.0%  35.0%  40.0%  45.0%  50.0%
@ Maine m NFPA

Figure 24. Residential Smoke Alarms Performanck& 2 Family Dwellings
dwellings in Maine is not similar to what we findtionally though the overall patterns

are similar (see Appendix I). The total preserice smoke detector/alarm at both the

22 1bid. Home Smoke Alarms
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national level and in Maine is dismal though Madloes better with a cumulative 27%
presence between 1983 and 1992 in contrast toetienal 17%.

Maine’s performance in terms of operational alahowever is slightly poorer,
proportionately, than what we see nationally. Ghagph illustrates why the issue of
smoke alarms has moved beyond simply “having thteenihaving them operational.”
The best solution to this problem is of coursedaweenthem hardwired into the home at the
time of construction, or if possible, after. Refcefforts to acquire funding for smoke
alarms in states are generally alarm installatimgmms but many fire departments and
other organizations are unwilling to install tharahs due to concerns about liability.
Nationally we see more alarms in multifamily dwedjioccupancies than in single-family
dwellings. This is due in part to laws requirilgm. In 1985 Maine began requiring
smoke alarms be installed in both single and nauttify dwellings*

The efficacy of such a laws depends upon localuess needed to enforce them.
A tenant in an apartment in Maine can contact ihe Marshal’s Office for resolution of
such issues if there is no local authority to attenthe problem. For the single-family
dwellings, where most die, the critical time fosotution is at the time of construction
and that is a local issue. Again, efforts focusegresence alone may not have the
impact of those focused on operation. In the fthe language of statutes and
regulations will likely reflect this shift and weé3ee the move toward hard wired or
inter-connected alarm systems which notify peoplearious levels of a structure or
area, i.e. the bedroom, kitchen, upstairs, etc.

Finally, as previously indicated the effectivenetan operational smoke alarm
will vary depending upon aggravating circumstaraesh as age, alcohol or drug use.
People who have consumed too much alcohol mighivake up. In addition,
researchers have also discovered that young chikineply do not respond to alarms like
adults and elderly individuals are going to exitrenslowly despite ample warning.
Blocked exit routes can reduce the impact of aldonall ages as well.

Conclusions

With some exceptions, the distribution of fireallétly in Maine is not statistically

similar to what we found nationally. An examinatiof those fatalities in terms of

%325 MRSA §2464 requires the owner to “install,...t less than one approved smoke detector upon or
near the ceiling in areas within, or giving accesdedrooms in...” single family units constructter
1985 and all apartments and multifamily dwellings.
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human proximity to the fire ignition reveals thatMaine at least, over half of the victims
died due to careless and direct contact with fireis would suggest that efforts focused
on behavioral modifications or intervention as oggmbto code enforcement might
produce better long-term outcomes in the areatafifies.

Maine’s population distribution by age reflectee pattern in the nation. In
Maine and across the nation young and older indalglare our most vulnerable
populations. However, as a percentage of totalife#s Maine’s vulnerable populations,
in particular the elderly had a more severe expege | referred to the high percentages
of fatalities among the young and old as the “aglanty of fire fatality.” In this sense
there was an age dimension to fire fatality. tiidd be noted that for middle-aged
people, Maine experienced lower rates of fatalityile-year age groupings in contrast
to the nation and males experienced most of thetsdities in Maine. | referred to this
middle aged male fatality anomaly as the “gender’ gafire fatality. Most fire fatalities
in Maine resulted from fires that began in thedgyroom or as it referred to nationally,
the lounge area. The citizens of Washington Coarperienced the highest rate of fire
fatality per one thousand people during the peoidtthis study.

In terms of when people died in fires in Maineogaposed to the nation | again
found differences with the exception being the dathe week. Maine’s October and
December fatality levels were considerably difféfeom what | found nationally. By
hour of fatal fire, Maine’s experience is more gevauring the pre-waking to waking
hours as opposed to the nations experience with e@arning hours.

When | looked at cause | found what a consenspea@ple from the fire service
and injury prevention community know, the careldisposal of smoking related
incidents kill more people than any other ignitfantor, followed by heating apparatus-
related causes. | also found a higher than exgedent of deaths due to juvenile fire
activities. When | looked at cause by age andipritx | found that 1 — 4 year olds died
more as a result of a juvenile fire setting incideause than any other cause. The other
most vulnerable population, elderly, died mostmofis a result of smoking and heating
related incidents.

Fire fatality in Maine during this period was dlgeaa residential issue with the
majority of those residences being one and twolfaaticupancies. This finding runs

counter to what | often hear from individuals ie fire service. The perception that
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multiple family dwellings are the problem doesmkée into account the actual
distribution of fire death by number of dwellingitenin Maine. In terms of population,
Maine was like the nation where more fatalitiesusoed in areas with a low population
that is traditionally thought of as being ruralhéEe same areas also have a low
population density. However, in terms of townvsas center area function (see figure
10) most fatalities occurred in towns defined @ssified as being urban areas. Looking
at Maine’s distribution of fire fatalities basedampwhere the fire started (room of origin)
in one and two family dwellings | found that momaths were the result of fires starting
in the living room as opposed to the bedroom asihdl nationally.

Maine’s record of smoke alarm performance wag, \@as nationally, dismal
though the distributions in terms of presence gretating status were not statistically
similar. Maine had more operational and non-ojp@nat detectors in structures where
people died than | found nationally and a lowercpatage of dwellings without
detectors. Alcohol was counted as a factor in 24%e fatalities in Maine during the
period of this study.

Unlike most studies of fire fatality | looked ahere people were at the time of
the fire’s ignition. In doing so | discovered tlmater half of those who died in fires died
as a result of carelessness. This unfortunatéyeas verified when | examined
fatalities in terms of cause and age suggestingreagously stated, that approaches other
than code enforcement might have better outcomes.

Finally, | wanted to compare what the NFPA fourttew it took variables it
considered to have a high explanatory value ferfatality in states across the nation to
Maine’s counties. Data on educational attainmgonerty level, rural count, and age of
housing were used. At the national level theselbes in combination explained 47%
of fire fatality rates but in Maine at the coungy¢l they explained only 17%. The
variable showing the most significant positive &sstoon in Maine was the percentage
living in a rural area. Age of housing stock shdveenegative relationship to fire fatality.

Policy Implications and Suggested Further Research

Giventhe conclusions identified above one can concludddtality is a
behavioral issue and that the greatest policy iwagibn for the Fire Marshal’s Office and
fire service would be that the policy emphasis sdedshift from regulation to public

awareness/education and intervention programs. ederyit should be noted that to
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fully evaluate policies this study can only reprdase beginning of that evaluation
process. Combining this analysis with another $eclon fire fatality from 1993 to
present must be conducted for the following reasons

Since the 1980’s there have been changes made twedlsafety code, and
legislation addressing fire safety in Maine. Mautfires have made attempts to use non-
combustible materials in the production of furnias opposed to more combustible
materials previously used. The number of olderifedibmes that contain the aluminum
wiring that caused some fires has likely diminishsd result of national legislation.
Programs such as juvenile fire setting interverstialso started in the 1980’s. Public
awareness programs attempting to get people tayehttue batteries in their smoke
alarms when daylight savings time begins wereatet during the 1990’s. Also,
Maine’s distribution of the elderly population hasreased since the time of this study
and the State maintains a higher than nationabgeeof fire fatality among the elderly
age cohorts. Because all these changes have edaince the 1980’s additional
analysis covering a longer period of time wouldvyxe more valuable information. Just
as fire fatality has a seasonal dimension, tirgewuariable that influences the behavioral
and physical environment in which these tragediks place.

New consideration also needs to be given to otiaée agencies approaches to
housing, health and education and how they aregihgand have changed over an
extended period of time. With elderly service agemaow emphasizing aging at home
models and the accompanying policy of deliveringltiecare to these people at home,
the fire service and in particular the SFMO is goio have to work closely with the
Department of Health and Human Services (DHHS) elsag the Maine State Housing
Authority (MSHA) and other associations advocatfioigelderly citizens to integrate fire
safety awareness and education into newly emergimines of social service
programming. It might be wise to carefully considedes that address such issues as the
delivery of oxygen tanks to elderly citizens whe atso receiving home health care
through DHHS licensed caregivers.

If the level of juvenile fire incidents continuesbe the leading cause of fire death
among young children, the SFMO in particular maghwio work with the Department of
Education (DOE) and DHHS in the same way suggestesle, but focus the education

and awareness on children. There is considergigertunity here given the fact that the
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number of public elementary school pre-k prograpeyating is at an all time high
increasing 700% since the latter 1990's.
Policy Options

1. Regulatory

Two devices that could be introduced through rubsimg would be the
mandatory installation of sprinkler systems (supgpi@n) or, hardwired or interconnected
dual level smoke detector systems (mitigationhattime of construction. Sprinklers to
some extent remove the human element from the sodmaslowing or extinguishing a
fire, as well as confining its spread, to a giveeea This could save lives or provide
more time for egress. Likewise, smoke alarms atdators also provide additional

egress time particularly if they are interconnecedll levels of the home.

Primary consideration needs to be given to thesisgenforceability. It is certain
the Fire Marshal’s Office can not enforce suchgulation statewide. Additional help
from fire departments and local code enforcemeintast will help but the extent of that
assistance is difficult to ascertain. It is highhlikely that a regulatory approach can be
adequately enforced so as to reduce the numbatadities.

2. Public Education/Awareness and Making Fire SafeBeaired Choice

Integrating injury prevention programs focusedchidren, as opposed to a
separated approach covering a variety of childedlanjuries might make child fire
prevention and safety education more deliverabteeégrowing number of pre-k and
kindergarten teachers in public schools. Reactinaghildren at an early age in an
organized fashion as part of a health care cuumuhight contribute to a culture of
safety in the long term as opposed to brief awaseéorts that have been delivered
primarily by the fire service working with schoatsa random effort.

To address fire fatality among the elderly in Mathe Fire Marshal must
collaborate, cooperate, and coordinate with thallacea agencies on aging, Maine’s
Bureau of Elderly Services, AARP and other orgaiors to bring fire safety awareness
programs to this audience. Again a key elemestitwess would be to merge programs
already focusing on elderly issues such as fadsgntion, into an integrated and routine

program.
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The State Fire Marshal and the fire service meestnl from other public safety
organizations how it can make fire safety a consitlen when Maine citizens’ purchase
a home or products for a home such as furnituost as heating costs, proximity to
schools, and other issues determine what choiagsg@enake in the purchase of a home,
so to should mitigation (smoke alarms systems) nmefegress or escape in times of
emergency, and eventually even sprinkler systems.

3. Intervention

Given the number of fire fatalities resulting fraildren playing with fire or
setting a fire, particularly in the 1 — 4 age cdharprotocol for direct intervention needs
to be considered. Even if the number juvenile fileey related fatalities declines but the
number of incidents remains steady, an interagappyoach to this problem would be
appropriate. Fire service personnel working wittnmbers from the human services, and
mental health, and education communities need t& wo this protocol to discern
situations of serious danger that require the vedigpecialists from those situations
where a more general educational approach willmmize or eliminate any future
dangers.

Finally, to truly understand risk levels, we néedake fatality, injury, and
incidence data along with suppression and regylatosts in one model. More recent
studies on fire fatality include data on overadiidtence to assess the real fikAbsent
such data we can only assess risk based upondinbuaiiions we see among fatalities. In
addition, investigation of fires needs to move belthe realm of origin and cause and
extend itself into the bigger physical and behalienvironment essential to truly
understanding these complex events. Who and haw people were home, how many
dwellings were there in the given structure, whatentheir ages, and a host of other
guestions need to be asked and answered clegobriasf the routine investigation. If
that is done then the investigators statement: f¥&x to know what happened” can be

answered to the benefit of the greater public good.

% Runyan, C., Bangdiwala, S.I., Linzer, M.A., andti8a J.J. “Risk Factors for Fatal Residential ire
New England Journal of Medicin827 (1992), 859-863
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Appendix A

Chi Test on Fatality by Age in Maine compared to that fouatgbnally.

ME %
1 16.7%
2 7.2%
3 2.4%
4 4.1%
5 7.2%
6 6.1%
7 5.5%
8 4.1%
9 1.7%
10 3.4%
11 4.1%
12 2.4%
13 2.7%
14 5.1%
15 5.5%
16 6.5%
17 7.5%
18 7.8%

National

%

13.7%
4.9%
2.5%
4.4%
6.7%
6.9%
7.1%
7.2%
6.0%
4.0%
4.8%
3.8%
5.0%
5.1%
5.0%
4.6%
4.1%
4.5%

Age

<4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85+

Actual Expected Difference

49 40.1 8.9
21 14.4 6.6

7 7.3 -0.3
12 12.9 -0.9
21 19.6 14
18 20.2 -2.2
16 20.8 -4.8
12 21.1 -9.1

5 17.6 -12.6
10 11.7 -1.7
12 14.1 2.1

7 11.1 -4.1

8 14.7 -6.7
15 14.9 0.1
16 14.7 14
19 13.5 55
22 12.0 10.0
23 13.2 9.8

Source: Figure 3Rercentage of Fire Deaths, by Age—1990
p. 43, Fire In the United States: 1983 — 1998FA Fire Data Center"&dition.

.05/95% CL .001/99.9 level
Chi Sq. Value 42.58 42.58
DF 17 17
Critical Value 27.59 40.79
Appendix B
Maine Pop ME Deaths ME %Deaths ME % TL Pop US Pop
14,567 8 2.7% 1.2% 3,217,312
71,155 41 14.0% 5.8% 15,137,131
88,506 21 7.2% 7.2% 18,099,179
84,579 7 2.4% 6.9% 17,114,249
87,927 12 4.1% 7.2% 17,754,015
86,040 21 7.2% 7.0% 19,020,312
98,773 18 6.1% 8.0% 21,313,045
106,462 16 5.5% 8.7% 21,862,887
101,866 12 4.1% 8.3% 19,963,117
91,479 5 1.7% 7.4% 17,615,786
69,043 10 3.4% 5.6% 13,872,573
55,708 12 4.1% 4.5% 11,350,513
54,216 7 2.4% 4.4% 10,531,756
54,234 8 2.7% 4.4% 10,616,167
50,835 15 5.1% 4.1% 10,111,735
40,765 16 5.5% 3.3% 7,994,823
31,701 19 6.5% 2.6% 6,121,369
21,846 22 7.5% 1.8% 3,933,739

Sq.

Difference Sq./Exp.

78.5
441
0.1
0.8
19
49
23.1
82.7
158.3
3.0
4.3
17.1
44.2
0.0
1.8
30.5
99.7
96.3

US %TL Pop
1.3%
6.1%
7.3%
6.9%
7.1%
7.6%
8.6%
8.8%
8.0%
7.1%
5.6%
4.6%
4.2%
4.3%
4.1%
3.2%
2.5%
1.6%

1.96
3.07
0.01
0.06
0.10
0.24
111
3.92
9.00
0.25
0.30
1.53
3.02
0.00
0.12
2.26
8.30
7.31
42.58

% US Deaths

13.70%
4.90%
2.50%
4.40%
6.70%
6.90%
7.10%
7.20%
6.00%
4.00%
4.80%
3.80%
5.00%
5.10%
5.00%
4.60%
4.10%
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85+ 18,226 23 7.8% 1.5% 3,080,165 1.2% 4.50%
1,227,928 293 248,709,873
Appendix C
Chi Test on Fire Fatality by Property Type in Maine to faind Nationally
Sq.
ME %  National% Actual Expected Difference Difference Sq./Exp.
Residence 90.5% 72.0% 266 212 54 2950.7 13.9
non-residence (not vehicle/outside) 3.1% 6.0% 9 18 -9 74.6 4.2
vehicle 3.7% 18.0% 11 53 -42 1757.3 33.2
outside 2.7% 2.0% 8 6 2 4.5 0.8
294 288 6 52.1
Source: Figure 445eneral Property Types—1990 Fire Deaths
p. 48, Fire In the United States: 1983 — 1998FA Fire Data Center,tthdition.
.05/95% CL .001/99.9 level
Chi Sq. Value 52.1 52.1
DF 3 3
Critical Value 7.81 16.27
Appendix D
Chi Test on Residential Fire Fatality in Maine by Residentiakliing Type to that Found Nationally
ME % NFPA% Actual Expected Difference Sq. Difference Sq./Exp.
Dwellings (1 & 2 Fam) 82.0% 77.0% 218 205 13 173.7 0.8
Apartments (multifam) 15.4% 20.1% 41 53 -12 155.4 2.9
other 2.6% 2.9% 7 8 -1 0.5 0.1
266 3.8

Source: Figure 6&Residential Fire Deaths by Property Types—1990
p. 67, Fire in the United States: 1983 — 1998FA Fire Data CenterthEdition.

.05/95% CL .001/99.9 level
Chi Sq. Value 3.8 3.8
DF 3 3
Critical Value 5.99 13.82

The null hypothesis that there is no difference between disbits is accepted here. The distribution
of fatalities in 1 & 2, apartment or multi-family dwelliagre essentially the same with differences

due to sampling or random variations.

87
57
33
47

Appendix E
Chi Test on Rooms of Fatal Fire Origin in Maine to thairiebNationally
NFDC
Maine % % Actual
Lvgrm 38.8% 31.9%
Kitchen 25.4% 14.6%
Bdrm 14.7% 23.8%
Other 21.0% 29.7%
100.0%  100.0%

224

Sq.
Expected Difference Dﬂ‘ference Sq./EXp.
71 16 242 3.38
33 24 590 18.05
53 -20 413 7.74
67 -20 381 5.73
224 0 0 34.90

Source: Figure 111 eading Rooms of Origin for Deaths in One-and Two-iiaBwellings—1990
p. 98, Fire in the United States: 1983 — 1998FA Fire Data Center"&dition.
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.05/95% CL

.001/99.9 level

Chi Sq. Value 34.9
DF 3
Critical Value 7.81

Appendix F

34.9

3

16.27

Chi Test on Fire Fatality by Day of Week in Maine to thairkbNationally

Maine
ME %
Sunday 44 16.5%
Monday 30 11.3%
Tuesday 27 10.2%
Wednesday 33 12.4%
Thursday 39 14.7%
Friday 35 13.2%
Saturday 58 21.8%

NFDC Expected

16.5%
13.4%
13.0%
13.0%
12.6%
14.9%
16.5%

43.9
35.6
34.6
34.6
33.5
39.6
43.9

Difference

0.1
-5.6
-7.6
-1.6

55
-4.6
141

Source: Figure 92. Residential Fire Deaths by Day of Week8-199
p. 86, Fire in the United States: 1983 — 1998FA Fire Data CenterthEdition.

.05/95% CL

.001/99.9 level

Chi Sq. Value 8.6
DF 3
Critical Value 12.59

Appendix G

8.6
3

22.46

Chi Test on Fire Fatality by Month of the Year in MainehattFound Nationally

Month Maine

January 14.0%
February 7.2%
March 9.1%
April 6.8%
May 6.4%
June 6.0%
July 6.0%
August 3.0%
September 6.4%
October 11.7%
November 6.4%
December 17.0%

Source: Figure 9Residential Fire Deaths by Month—1990

NFDC actual
13.9%
10.6%
8.7%
8.4%
6.0%
5.8%
4.8%
5.6%
4.8%
8.0%
10.3%
13.0%

expected

37
19
24
18
17
16
16

8
17
31
17
45

p. 85, Fire in The United States: 1983 — 1990.

37
28
23
22
16
15
13
15
13
21
27
34

.05/95% CL .001/99.9 level
Chi Sq. Value 21 21
DF 11 11
Critical Value 19.68 31.26

Sq.
Difference Sq./EXp.
0.0121 0.00
31.854736 0.89
57.4564 1.66
2.4964 0.07
30.074256 0.90
21.473956 0.54
199.0921 4.54
Sq.
Difference Differ Sq.Diff/lexpected

0 0.03

-9 82.63

1 0.89

-4 18.15

1 1.21

1 0.40

3 10.76

-7 46.79

4 18.32

10 96.04

-10 105.99

11 111.30

43

WPHhrhOPFRPWPFRPOOF,OWO



Appendix H

Chi Test on Fatalities by Cause of Fire in Maine to That &detionally

Sq.
Maine % NFDC % Actual Expected Difference Dﬂ‘ference Sq./Exp.
Heating 22.2% 10.8% 59 29 30.3 916.4 31.9
Electrical 11.7% 6.5% 31 17 13.7 188.0 10.9
Cooking 9.8% 6.5% 26 17 8.7 75.9 4.4
Smoking 22.6% 18.0% 60 48 12.1 146.9 31
Arson 4.5% 13.1% 12 35 -22.8 521.9 15.0
Juvenile Fire
Setting 10.5% 6.0% 28 16 12.0 145.0 9.1
Undermined 10.2% 30.2% 27 80 -53.3 2844.3 354
Another 8.6% 8.9% 23 24 -0.7 0.5 0.0
266 266 109.7
Source: Figure 72 auses oResidential Fire Deaths--1990
p. 70, Fire inThe United States: 1983 — 1990.
.05/95% CL .001/99.9 level
Chi Sq. Value 109.7 109.7
DF 7 7
Critical Value 14.07 24.32
Appendix |
Chi Test on Fatalities and Smoke Detector Performance in Mathattound Nationally
NFPA Sq.
Maine % Actual Expected Difference Difference Sq./Exp.
Present/not
operating 16.30% 8.3% 35 18 17 294 16.5
no detector 40.50% 47.2% 87 101 -14 210 2.1
present/operated 10.70% 8.7% 23 19 4 18 1.0
unknown 32.60% 35.8% 70 77 -7 49 0.6
215 0 0 20.2

Sourc: Figure 114 moke Detector Performance in One- and Two-family DwellirgsiFeaths—
1990Page 103, Fire in the United States: 1983 — 1990.

.05/95% CL

.001/99.9 level

Chi Sq. Value 20.2
DF 3
Critical Value 7.81

20.2
3
16.27

Appendix J

Table of Potential Explanatory Characteristics by County &lfatRate

Residual and Line fit plots for each of the four characteristics

%

Below  %>25

Poverty No

Level Diploma % Rural
Franklin 12.5% 8.0% 85.5%
Androscoggin  11.4% 8.9% 32.1%
Knox 11.9% 8.8% 67.4%
Waldo 16.0% 8.8% 81.3%
Cumberland 8.0% 6.4% 41.4%

% Housing
Built before
1939
36.4%
39.0%
46.0%
36.0%
32.9%

Fatal

Rate
0.07
0.10
0.11
0.18
0.20
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Kennebec 10.2% 7.5% 48.6% 32.1% 0.22

Somerset 14.5% 10.7% 67.8% 39.3% 0.22

Lincoln 9.6% 8.5% 100.0% 39.2% 0.23

Penoboscot 13.0% 8.2% 46.6% 32.4% 0.23

York 6.8% 7.9% 50.3% 30.4% 0.23

Hancock 10.0% 7.3% 79.9% 37.0% 0.30

Piscatiquis 15.2% 10.1% 83.5% 36.8% 0.32

Aroostook 14.5% 8.3% 58.1% 33.2% 0.35

Sagadahoc 7.2% 8.2% 52.4% 34.0% 0.45

Oxford 12.5% 8.9% 84.0% 39.6% 0.48

Washington 19.3% 9.8% 91.0% 39.7% 0.54
All raw data was taken from the 1990 Census Summary files.
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.424233453
R Square 0.179974022
Adjusted R Square -0.11821724
Standard Error 0.143438946
Observations 16
ANOVA
df SS MS F Significance F

Regression 4 0.049672 0.012418 0.603552 0.668

Residual 11 0.226322 0.020575
Total 15 0.275994

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 0.270173028 0.384143 0.703315 0.496476 -0.58 1.115665
%>25 No Diploma 3.084714783 5.164158 0.597332 0.56238 -8.28 14.45095
% Below Poverty Level 0.232659022 1.564233 0.148737 0.884453 -3.21 3.675515
% Rural 0.219758921 0.221026 0.994266 0.341462 -0.27 0.706235
% Housing Built before 1939 -1.21516039 1.171039 -1.03768 0.321693 -3.79  1.36228
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