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of residential fire death by 40 percent
or more.4 In fact, the U.S. Fire Admin-
istration has referred to smoke detec-
tors as “potentially the most cost-effec-
tive tool we have for reducing deaths
from fires.”® This is especially true for
rural communities, where volunteer
fire departments and low population
density can lead to long delays in fire-
fighter response times.

However, one serious problem can
reduce the efficacy of smoke detec-
tors: disconnecting the devices be-
cause of frequent nuisance alarms. A
nationwide survey of smoke detectors
conducted by the Consumer Product
Safety Commission (CPSC) found that
20 percent of smoke detectors installed
in homes were inoperable. One-third of
these had missing batteries or had
been disconnected as a result of nui-
sance alarms.% Unfortunately, the situ-
ation was much worse at Arizona’s
Fort McDowell Indian Reservation,
where a home survey found 51 percent

TABLE 1

of detectors inoperable. Fifty-six per-
cent of these had been disconnected
because of nuisance alarms.”

In 1995, we undertook a study to de-
termine the rates of smoke detector
usage and operability, and the factors
associated with nuisance alarms in a
Native American community within the
Aberdeen Area IHS. The resulting rec-
ommendations for reducing nuisance
alarms should increase the proportion
of operable smoke detectors.

Our methods
We obtained approval to conduct this
investigation from the Devils Lake
Sioux Tribal Council and Tribal Health
Administration.

The Devils Lake Sioux Reservation
encompasses 274,322 acres in Benson
County, North Dakota. The Bureau of
Indian Affairs (BIA) estimates that
4,707 Native Americans live on the
reservation. We chose St. Michaels Dis-
trict, one of four communities within

Characteristics of Surveyed Homes with
Smoke Detectors (N=80)

Characteristic Number Percent

Home ownership

HUD rental or mutual help 55 68.8

Private 25 31.3
Home type

Single-family home 66 82.5

Mobile home 13 16.3

Apartment unit 1 1.3
Age of home in years

0to 14 29 36.3

15t0 29 37 46.3

More than 30 14 17.5
Area of main floor in square feet

0 to 949 22 275

950 to 1199 40 50.0

More than 1,200 18 22.5
Heat source

Natural gas 50 62.5

Electricity 16 20.0

Other 14 17.5
Primary cooking appliance

Gas stove 41 51.3

Electric stove 38 47.5

Toaster oven/microwave 1 1.3
Households with a fireplace or wood stove 12 15.0
Households with at least one cigarette smoker 58 72.5
Households with at least one child under age 6 42 52.5
Households with at least one person over age 65 18 225
Annual household income!

Less than $15,000 per year? 53 66.3

More than $15,000 per year 26 325

—

. One respondent refused.
Poverty level for a family of four.

[N
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the reservation, as the site for our
study because it has diverse housing
types and various economic strata.

The tribal sanitarian and a communi-
ty health representative (CHR) sur-
veyed St. Michaels to prepare a map of
homes that included at least one en-
rolled Native American. We identified
240 such homes. We then verified
home occupancy by consulting with

LI N
We identified 112 smoke
detectors in ithe 50
households that had
detectors. Forty-four, aor 45
percent. of these defectors
weren’t operaizle.

community members, the BIA realty of-
fice, and township farm and home di-
rectories.

The surveys were conducted from
April 1 to June 30, 1995. A systematic
sample consisted of unannounced vis-
its to every other household for face-
to-face interviews with the most
knowledgeable adult present. When
residents refused to be interviewed or
weren’t home after two visits, we visit-
ed the next-highest numbered house-
hold. In households in which at least
one smoke detector had ever been pre-
sent, we conducted full surveys. For
households in which a smoke detector
had never been installed, we conduct-
ed abbreviated surveys.

The survey included 26 questions, as
well as physical measurements and vi-
sual observations. A nuisance alarm
was defined as a smoke detector that
sounded when there was no fire. Infor-
mation collected during the interview
included such characteristics as the
size of the home, the occupants’ own-
ership status, household demograph-
ics, the number and operability of
smoke alarms, and a history of each
detector’s nuisance alarms.

We also measured the distances
from the smoke detectors to
ceiling/wall junctions and to potential
nuisance sources such as stoves, bath-
rooms, and fireplaces. We visually in-
spected smoke alarms to determine
their condition; their type, either pho-
toelectric or ionization; their power
source, whether battery, AC, or a com-
bination; and the model.

We also noted whether the power
source was connected. To assess de-
tector operability, we replicated the
procedures used in the CPSC national
study.8 Alarms were tested by pressing
test buttons, where present, and by
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spraying them with a smoke-simulating
aerosol.

Each full survey took approximately
45 minutes to complete. In homes with-
out detectors, abbreviated surveys ad-
dressing home ownership and home
type took less than 5 minutes to fill
out.

During the statistical analysis of the
survey results, Epi Info Version 6 sta-
tistical software was used to calculate
Mantel-Haenszel chi-squares and Fish-
er exact tests for statistical signifi-
cance (p<0.05).9 We omitted photo-
electric detectors from the statistical
analyses of nuisance alarms because
there were only three in the sample,
and none had produced a nuisance
alarm. We also omitted seven smoke
detectors from certain analyses be-
cause they were in basements physical-
ly separated from cooking and steam
nuisance sources.

The results

To obtain a 50 percent sample of the
240 homes, we visited 173 homes. Resi-
dents couldn’t be contacted at 51 of
the homes, and 2 respondents refused
to participate. We completed full sur-
veys in 80 homes that had at least one
smoke detector and abbreviated sur-
veys in 40 homes that had never had a
smoke detector. Of the 120 homes sur-
veyed, 66 were Housing and Urban De-
velopment (HUD) rental or mutual-
help homes, and the remaining 54 were
privately owned. There were 96 single-
family dwellings, 23 mobile homes, and
1 apartment unit.

Of the 120 households surveyed, 40,
or 33 percent, didn't have even one
smoke detector. HUD homes were
much more likely than privately owned
homes to possess a smoke detector—
83 percent versus 46 percent, respec-
tively. Only 57 percent of mobile
homes had smoke detectors, compared
with 69 percent of single-family
dwellings.

Table 1 summarizes the characteris-
tics of the 80 households that had one
or more smoke detectors. Natural gas
was the primary heating source in 63
percent of the homes. Only 12, or 15
percent, of the homes had a fireplace
or wood stove. In 73 percent of the
homes, there was at least one cigarette
smoker. Sixty-six percent of the house-
holds had incomes below the poverty
level for a family of four, which is cur-
rently $15,000 per year. Twenty-three
percent had at least one person over
age 65 staying in the home on a regular
basis, and 53 percent had at least one
child under 6 years old. This is signifi-
cant because young children and the
elderly suffer the highest rates of death
from residential fires.

NFPA Journal September/Oclober 1996

In the 80 households that had detec-
tors, we identified 112 smoke detectors
(see Table 2). Most homes—71 per-
cent—had a single smoke detector. In
multilevel homes, only 9 percent had

TABLE 2

working smoke detectors on floors
other than the first floor. Of the 112 de-
tectors, 106 were ionization detectors,
3 were photoelectric, and 3 were of un-
known detection source. Fifty-two de-

Smoke Detector Characteristics of
112 Detectors in 80 Households

Characteristic

Number of smoke detectors per household

Number Percent

Homes with one smoke detector 57 71.3

Homes with two or more smoke detectors 23 28.8
Type of detection source

lonization 106 94.6

Photoelectric 3 2.7

Unknown 3 2.7
Type of power used to supply detector

Battery 52 46.4

Electric 49 43.8

Electric with battery backup 11 9.8
Smoke detector placement

Ceiling 67 59.8

Wall 43 384

Other 1 0.9
Smoke detector operability

Homes in which none of the installed detectors were operable 30 37.5

Homes in which at least one detector was operable 50 62.5

Homes in which at least one detector was inoperable 36 45.0
Reasons for smoke detector inoperability (N=44)

Battery removed or disconnected because of nuisance alarms 21 47.7

Electrical power disconnected because of nuisance alarms 10 22.7

Detector removed from premises because of nuisance alarms 7 15.9

Battery was removed for other reasons 3 6.8

Battery was dead 3 6.8

TABLE 3

Nvisance Alarms Among 109 lonization
Detectors in 80 Households

Characteristic Number Percent
Households reporting nuisance alarms 63 78.8
Tonization detectors with reported nuisance alarms 73 67.0
Number of nuisance alarms per detector in past 12 months
1to3 18 247
4to 24 21 28.8
More than 25 31 42,5
Unsure 3 4.1
Nuisance alarm causes (N=73)
Cooking 56 76.7
Steam from bathroom 13 17.8
Fireplace/wood stove 3 4.1
Cigarettes 4 5.5
Chirping 1 1.4
Other 3 4.1
Unknown 5 6.8
Type of cooking cited for cooking-generated nuisance alarms (N=56)
Frying 43 76.8
Baking 20 35.7
Boiling 5 8.9
Toaster/toaster oven 5 8.9
Other 5 8.9
Unknown 1 1.8
67
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tectors, or 46 percent, were battery-
powered; 49, or 44 percent, were hard-
wired to an alternating current source;
and 11, or 10 percent, were electrical
with battery backup.

Forty-four, or 48 percent, of the 112
detectors were inoperable. In 86 per-
cent of the cases, they'd been discon-
nected or their batteries had been re-
moved as a result of nuisance alarms.
In only three instances, the batteries
had been removed for reasons other
than nuisance alarms, such as for use in
other devices. Another three detectors
were inoperable because their batteries
were dead. Among detectors experienc-
ing nuisance alarms, battery-powered
detectors were much more likely to be
disconnected than electrical ones—78
percent versus 21 percent.

Combining the households that had
never had any detectors with the multi-
level dwellings that had fewer detec-
tors than floors, households in which
the wall detectors were improperly in-
stalled less than 4 inches or more than
12 inches from the ceiling/wall junc-
tion, and the homes with one or more
inoperable detectors yields 104 house-
holds with absent or inadequate smoke
detector coverage. That’s 87 percent of
the 120 households surveyed.

Nvisance alarms

There were only three photoelectric
detectors in our survey, none of which
had nuisance alarms. One trailer home
had two of these detectors, each of
which was paired with an ionization
detector that was installed within 6

inches of it. Both of the ionization de-
tectors sounded cooking nuisance
alarms. In another home, the photo-
electric detector was located 6 feet
closer to the stove than an ionization
detector, which had frequent nuisance
alarms from cooking.

Because all the nuisance alarms oc-
curred in the 109 ionization detectors,
the following discussion refers only to
those. Seventy-nine percent of house-
holds reported that one or more of
their ionization smoke detectors suf-
fered from nuisance alarms (see Table
3). These alarms occurred among 73,
or 67 percent, of the detectors. In fact,
some respondents stated that they had
had hundreds of nuisance alarms in the
previous year. Forty-nine percent of
the respondents who reported nui-

lnspec!ing "Tesﬁng, and Muinhlining Fire Alarm Systems Ensures Reliability

by Merton W. Bunke.

ccording to a recent NFPA
study, 93 percent of homes in

the United States had res:dantlal_

smoke detectors in 1994.! However,
the detectors in 19 percent of all.
homes in the United States don’t
work, and nearly half the fire deaths
recorded in the United States in 1994
occurred in homes that had smoke
detectors, Failure of the power

source accounted for 69 percent of

the residential smoke ‘detector fail-
ures reported in 1993, ‘and most of :
the remainder were atmbuted to m—}

correct installations.

The number of operatmnal detec~7
tors in nonresidential eccupancaes,{
which include places of public as—]y
sembly, stores; off;ces, and educa-

'Sincé 1980, the number of fire de-
partment calls attributed to false
alarms in the United States has near-

1y doubled to an all-time high of
1,646,500 in 1993.34 Of these, 670,000

were directly attnbutable to fire
_alarm system malfunction. While this
may be a small fraction of the total
calls made, the hours. the fire service
“has spent responding to unwanted
alarms is significant—and so is the
loss of life resulting from these un-
necessary call m 1984 to 1993

tional facilities, is also declining, de- ak

spite the fact that recent technologi-

cal advances have produced larger,

more intelligent; and more reliable

fire alarm systems that need less
maintenance than the systems of the
past.

system increases; the ,hkehhoaﬁ of
failure increases, even in systems

whose components are lndlmdua.lly ‘
reliable. Although new quality manu--

As the number of elements inany i :

facturing practices have made fire €

alarm system components more reli-
able now than they were a few years f
ago, fire alarm systems still fail be-

tause they contain many devices in-
stalled over a large area—and be-
cause humans are involved. In fact,
the number of unwanted alarms is on
the rise.? ~

sects. Linear bea m}d flame detec-
~ ‘tur lenses h Gmecoated wn:h air-

borne particulates. Waterflow switch-
es may corrode and become contami-
nated by high mineral content in the
water. And lead-acid batteries used
as secondary power supplies may fail
as the sulfide builds up between
plates or their terminals corrode.
Fortunately, most alarm system
failures can be prevented by adopting
a rigorous inspection; testing, and
maintenance program whose princi-
ples apply to household fire warning
equipment, as well as to large com-
mercial and industrial systems.

!‘asﬁng the system

- Although property owners are ulti-
mately responsible for inspecting,
maintaining, and testing their fire
‘alarm systems, they’re not obligated
to do it-alone. NFPA 72, National
Fire Alarm Code, allows property
owners to delegate this responsibility
to a second party in the form of a
written contract, copies of which
must be presented to the authority
having jurisdiction.

The owner or his or her designated
representative should select a quali-
fied service person or alarm service
company that employs qualified per-
sonnel, Small systems using one type
of equipment can be serviced by in-
house personnel, who can be trained
relatively inexpensively. If the system
is very large or uses many different
technologies, the owner may wish to
subcontract maintenance service. If a
central station service is used, the
owner must contract with a listed
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sance alarms had subsequently discon-
nected the power source from the
smoke detector.

Seventy-seven percent of the respon-
dents also said that cooking was the
cause of their nuisance alarms. Frying
caused the majority, or 77 percent, of
cooking nuisance alarms, followed by
baking, which caused 36 percent. Boil-
ing was responsible for 5 percent,
toasting for 5 percent, and other cook-
ing styles for 11 percent. The second
leading cause of nuisance alarms,
steam from bathrooms, was implicated
in 18 percent of the alarms.

Cooking-related nuisance alarms
were significantly related to the dis-
tance of the detector from the stove
(see Table 4). The cooking-related nui-
sance rate was 68 percent for detectors

; company NFPA 72 recogmzes sever—
al types of qualifications, but one na: -
tionally recognized means of certifi-

cation is the Natmnal Instltut;e for

Certification in Engmeenng Tech- ;

nologies (NICET) program. -
Visual inspections sheuld always

be conducted before tests begin so

fied and corrected. For example,
smoke detectors that exhibit accumu-’
lations of dust may not meet the re-
quired functional or sensitivity tests
and should be cleaned before the
‘tests begin. Conditions that don't
meet code requirements; such as de‘_{
tectors placed too close to the air
stream of heating ventilation and air
conditioning (H.VAC) vents, should
also be identified and corrected to-
ensure that the system will function
‘as planned. Up-to-date record draw-
ings should be used to venfy that all
the devices originally installed are
still in place and that add de-.
vices haven't been added smce the :
last test.
Those ccmductmg the tests must,
post the test schedules in a conspicu-
ous location so that everyone in the
* facility will be aware when the Y85
tem is being tested. Lobby signs, bul-
letin board natlces, and e-mail mes- -
sages are very effective ~backupﬁ
plan should always include proce-
dures to notify occupants if a real
emergency occutrs. Where pcsszble :
tests should be conducted when they :
won't interfere w:th the faczhty s
‘daily actmtles
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less than 20 feet away, 58 percent for
those 20 to 25 feet away, and 36 per-
cent for detectors more than 25 feet
from the stove. Regular reported use of
a stove fan reduced the cooking-relat-
ed nuisance alarm rate from 81 percent
to 60 percent among detectors within

[ 3 N N N J
Seventy-seven percent of
the respondents said that
cooking was the cause of

their nuisance alarms.

20 feet of the stove. Stove fans didn’t
affect the nuisance alarm rates for de-
tectors 20 feet or more from the stove;

Wihen the Qccupancy type of a pm—
ktected premises changes, the fire

Calarm system may have to be modi-

fied to reflect that chang -For exam-
ple; a kwarehouse that storés paper

_ products is converted to a storage fa-
_ cility for drums of flammable liquids.

~ The fire alarm system that was de--
' that obvious problems can be identi-

s1gned to detect 2 paper fire may not
‘be appropriate to detect a flammable

liquids fire. Older equipment should
~also be replaced when parts become

_unavallable or when repmr costs be-

‘ gcome excessive.

Inspectlon, testmg, and mamte»
‘nance records should be kept for the
life of the fire alarm system, as

‘should records of unwanted alarms

and their causes One ‘way to do this

is to develcp a mamtenance manage-

‘ment information system that will

~allow those responsible for the sys-

‘tem to identify trends in campnnent
failures. It’s also the owner's respon-

- sibility to ensure that record draw-"~

ings are updated whenever the sys-

" tem is altered. Records should in-

‘clude changes to software.
~ Before any system is installed, its
owner should ask abaut the costs of

_inspection; testing, and mamtenance,

and include these in the overall cost
of the system or develop a budget to
‘handle them as they're incurred.
Testmg and. mamtenance -are crucial
to the life of the system. It's pointless

to mstall a state-of-the-art system

that poor mmntenance practxces will
render useless,
NFPA 72 promdes the muumum re-

48 percent of alarms occurred in detec-
tors when fans were present, and 50
percent occurred when fans weren't
present.

As might be expected, nuisance
alarms caused by steam from bath-
rooms were related to the distance of
the detectors from the bathroom door.
The nuisance rate was 19 percent for
detectors within 10 feet of the door.
Among those located 10 feet or more
from the bathroom door, none report-
ed steam-related alarms. Use of a bath-
room fan didn’t decrease the nuisance
alarm rate from bathroom steam.

Although 73 percent of households
reported at least one cigarette smoker
in residence, only 6 percent identified
cigarette smoking as a cause of nui-
sance alarms. However, only 57 per-

quirements for a rigorous inspection,
testing, and maintenance program.
Chapter 7 tabulates all test methods
and frequencies for inspecting and
testing fire alarm systems. Table 7-
2.2, which provides the methods per-
sonnel must use 10 conduct tests, is

‘segregated by components of the fire

alarm system. Table 7-3.1 provides vi-
sual-inspection frequencies for each
system component, and Table 7-3.2
provides testing frequencies for those
components,

. The costs associated with a main-
tenance program will almost always
be smaller than the costs associated
with: a malfunctioning alarm system.
Proper maintenance of a fire alarm
system will ensure that it's reliable,
functions as designed, and protects
people and property from the effects
of five as intended.

Merton W. Bunker, Jr., P.E’.i, is an
electrical engineer in NFPA’s Engi-
neering Division.
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cent of homes with no smokers report-
ed nuisance alarms from any source,
compared to 71 percent of homes with
one smoker and 80 percent of homes
with two or more smokers. Although
not statistically significant, these data
suggest that cigarette smoking might
increase the sensitivity of ionization
detectors, leading to higher nuisance
alarm rates. 10

We found that several of the factors
we studied weren'’t significantly associ-
ated with nuisance alarms. Among
these were home ownership; the type
of home; the home heating source; the
age of the home; the number of years
the occupants had been in residence;
the age of the detector; insects, cob-
webs, dust, or dirt in the detector; the
estimated square footage of the main
floor; and the type of power supply.
Among households that had experi-
enced nuisance alarms, the rates of
disconnection weren'’t significantly re-
lated to household income.

What we found
In this community, nearly half—48 per-
cent—of all installed smoke detectors

didn’t work. In 86 percent of these in-
stances, the detectors were inoperable
because they'd been disabled or their
batteries had been removed to prevent
nuisance alarms, which a remarkable
79 percent of households with smoke
detectors had experienced. Almost
half—49 percent—of those who report-
ed nuisance alarms had disconnected

LK N ]

The U.S. Fire
Administration says that
smoke detectors may be
“the most cost-effective
tool we have for reducing
deaths from fires.”

the power source from the smoke de-
tector.

These rates are higher than those
found in previous studies. For exam-
ple, the National Smoke Detector Sur-
vey found that just over 50 percent of

Residential Smoke Detector Facis

s Thousands of people die each year in
homes that have no smoke detectors
Although 13 out of every 14 U.S.
homes have at least one smoke detec-
tor, almost half of all home fires and
three-fifths of all home fire deaths
occur in the share of homes with no
smoke detectors.

e Having a smoke detector cuts your
chances of dying if you have a home
fire nearly in half.

* Most fatal home fires begin in one
room and kill people in other rooms
only after the fire has reached
flashover in the room of origin. These
fires are readily detected by all com-
mon types of smoke detectors in time
for sleeping occupants to be awakened
and escape. Fires that can cause a
fatal injury too quickly for any auto-
matic equipment to respond, such as
clothing fires, account for a small
share of fatal home fires. Fires that are
more difficult for some common de-
tectors to detect, such as those that
never do more than smolder slowly,
account for an extremely small share
of fatal home fires.

¢ The keys to smoke detector protec-
tion lie in proper installation and main-

70

tenance, and in acting knowledgeably
and quickly when they go off. Smoke
detectors must be installed correctly,
and they must be kept working. All
smoke detectors should be tested at
least once a month by pushing the test
button, and batteries in battery-operat-
ed detectors should be replaced at least
once a year. At the sound of the smoke
detector alarm, occupants should es-
cape, call the fire department from a
telephone outside, and stay out of the
building until firefighters say it’s safe to
re-enter.

e NFPA 72, National Fire Alarm Code,
requires a minimum of one smoke de-
tector on every level of the home and
outside each sleeping area. In new con-
struction, the code requires that hard-
wired smoke detectors be interconnect-
ed, so that if one smoke detector is acti-
vated, all the detectors sound. New
homes are required to have a smoke de-
tector inside each sleeping room.

* Buying smoke detectors that bear
the mark of an independent testing
laboratory assures consumers that the
devices meet tough testing standards.
Detectors that meet these standards
will provide adequate protection from
home fires.

September/October 1996 NFPA Journal

households had experienced nuisance
alarms. And only 32 percent of the de-
tectors from which the power had been
disconnected or whose batteries were
missing had been disabled as a result
of nuisance problems.l! A Texas study
involving a remote detection system
noted nuisance alarms in 47 percent of
homes, while a study of smoke detec-
tors in the homes of welfare recipients
in Memphis, Tennessee, reported that
17 percent of installed detectors didn't
work when tested.12.!3 Only 5 percent
of detectors failed to function in a sur-
vey of 68 households in a small Native
American community in Washington
state.14

Our study found that cooking, espe-
cially frying, was the leading cause of
nuisance alarms. Frying foods in oil at
high temperatures can generate large
amounts of smoke. The rate of cook-
ing-related alarms is significantly de-
creased—from 61 percent to 35 per-
cent—when ionization detectors are lo-
cated at least 25 feet from the stove.
Kitchen fans appeared helpful in reduc-
ing nuisance alarm rates from 80 per-
cent to 60 percent when detectors

¢ The two most common types of
smoke detectors available to con-
sumers are photoelectric and ioniza-
tion. Photoelectric detectors respond
slightly more quickly to smoldering
fires, while ionization smoke detectors
respond slightly more quickly to flam-
ing fires. However, there are no signifi-
cant fire protection advantages among
the various common types of smoke
detectors.

* Heat detectors have proven their
value in America’s industrial sector,
where the fumes and dust of manufac-
turing makes smoke detectors too vul-
nerable to nuisance alarms. As fire
spreads, hot, deadly smoke fills each
room from the top, so in industrial
buildings with large, high-ceilinged
rooms, heat detectors have time to de-
tect fires and still give occupants time
to escape. In homes, ceilings are lower
and rooms are smaller, which is why
several independent series of tests
have shown that heat detectors don't
provide adequate basic protection
from home fires. Heat detectors are
useful in homes only for additional
protection in rooms where fumes and
dust make smoke detectors too sus-
ceptible to nuisance alarms.
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were located less than 20 feet from the
stove. Bathroom steam-related nui-
sance alarm rates decreased from 19
percent to 0 when detectors were lo-
cated at least 10 feet from the bath-
room door.

TABLE 4

lonization Smoke Detector Location and
Household Fans as Factors in Nvisance Alarms

) Detectors Detectors

Several reports affirm our study’s with without
very limited data that photoelectric de- Nvisance Nvisance
tectors are less likely to sound nui- Alarms3 Alarms3 Statistical
sance alarms than ionization detec- Characteristic {percent) {percent) Significance
tors.151617.18 The Texas remote sys- Distance from stove in feet!
tem study, for example, found that ion- 0to 19.9 28 (28.3) 13 (13.1) p<.05
ization detectors had an estimated 10 More than 20 28 (28.3) 30 (30.3)
times as many nuisance activations Reported use of kitchen fan
from all sources as photoelectric de- Yes 36 (36.4) 33 (33.3) NS
tectors.19 This is because ionization No 20 (20.2) 10 (10.1)
detectors are more responsive than Distance from bathroom door in feet2
photoelectric detectors to particles 0to9.9 13(13.1) 54 (54.5) p<.01
smaller than 1 micron, such as those More than 10 0¢0.0) 32(32.3)
contained in cooking smoke. The dif- Reported use of bathroom fan
ference also explains why photoelec- Yes 11 (11.1) 51 (51.5) NS
tric detectors are somewhat more re- No 2 (2.0) 35 (35.4)

sponsive to smoldering fires, which
produce larger smoke particles, while
ionization detectors are somewhat

1. Excludes seven smoke detectors in closed basements where no stove was present.
2. Excludes five smoke detectors in closed basements where no bathroom was present.

The Navuia Huﬁen ‘l’ire_ Sufely Aw rer

by Jenna YVon Dmtsch

”mi‘sn. L

was formed by the BIA’s Safety Management
February, Sharon Gamache, the Center’s direc-
Iy Nachbar, NFPA fire safety education repre-
o, started to’ help the coalition plan its strategy at
g in ‘Window Rock, Arizona. They also donated
atenais mcludmg posters and radio public
ements. Many of these materials were
data heaith air held on the reservation,

The coahtwn is made up of a number of groups, includ-
ing the Navam Tﬁbal Office, the Indian Health Service,

he fact that Nat:vek Amermans have a:fire ‘de ‘;

it the largest Natlve ~
vation land in Anzona, ~
geogmphzcany the Navajo Nation
 the size of W
.In 1995, th
_tzcm reservation
fdestmyed leaving m han horr
g Knamng that somethmg needed to be done, Peter Flo-
res, fire marshal of the Bureau of Indian Affairs (BIA) in
New Mexico called the Center for High-Risk Qutreach
(then the Learn Not to Burn Foundation). Flores and Al-

) r‘home fires on Navajo Na-
homes were completely

~fred Abelta, BlA Safei:y Branch chief, were m’med to par- /

t:cxpate in several traamng ‘emmars‘ in Miss srppx, whe

system. The BIA representamv
Flores asked t;he Center to cor

‘1 ! :
ﬁghters and preschaei and elementary schocxl teash}
Unfuﬁunately, it tock a tragedy m bulld ‘widesp)

“wood stove that Was used for heatmg Thls incid
forced the importance of fire ‘safety educatmn_ g
after the ﬁre, the Nava,jo Natmn Interagency‘mre S‘ 'ty
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rks out to be about

* to involve the

the Bureau of Indian Affairs Fire Service and Public Safe-
ty Office, the Nava;o.,'Pohce, the Navajo Tribal Fire De-
partment, the Bureau of Indian Affairs Forest Service, the
Parks Department, and Emerge ney ‘Medical Services.
Members of the coalition mee thly, ’constantly re-
assessmg their efforts. -

The Center is workmg with thxs coalitxon to help its fire
education strategy. Specifically, the coalition will imple-
ment the LNTB program. It will also work on a campaign
vhole Navajo Natmn through public aware-
ness and education. Proper use of wood stoves and other
heating systems ‘smoke and carbon monoxide detectors,
other preventmn sub,;ects wﬂi be targeted

When Albert Hale preSIdent of the Navaqo Na-
1s 2 declaration making that day the beginning of
o Natmn s Fire Safety Awareness Campaign.
ng the declaratlon mll be John Hubbard area

tmns long~term goals involve reducing the
res and ﬁre losses In the meanume, coalmon

they Ve reccgmzed the problem and they're
m rectlfy lt :
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more responsive to flaming fires,
which produce smaller smoke parti-
cles.20

Because careless smoking is the
leading cause of ignition in fatal house
fires and unattended cigarettes almost
always ignite smoldering fires in furni-
ture or bedding, photoelectric detec-
tors would be preferrable for the St.
Michaels community, where 73 percent
of households have one or more ciga-
rette smokers,21,22,23,24

Only two smoke detectors in our
study had “hush buttons,” which allow
a person to silence the smoke alarm
for several minutes. Hush buttons are
less than an ideal solution to the nui-
sance alarm problem for at least two
important reasons. First, frequent nui-
sance alarms from ionization detectors
will still be annoying and will eventual-
ly prompt many owners to disconnect
the power source. And second, owners
often find it easier to remove the bat-
tery than to repeatedly push the si-
lencer button when smoke exposure is
sustained, as it is during cooking.25

Ovur conclusions

New technology will reduce nuisance
alarms by having detectors sense heat
signatures before they set off an
alarm.26 Until this technology is widely
available, however, we favor photo-
electric detectors to reduce rates of
nuisance alarms from cooking and to
provide optimal protection from ciga-
rette-related fires. Electrical detectors
with battery back-up are the detectors
of choice, except in communities, such
as remote villages in Alaska, where al-
ternating current electricity is nonexis-
tent or unreliable. If ionization detec-
tors are installed, they should be locat-
ed at least 20 feet, and preferably more
than 25 feet, from stoves and at least
10 feet from bathroom doors, if possi-
ble. Future studies should evaluate the
cost-effectiveness of hardwired photo-
electric detectors; the optimal place-
ment of detectors to balance early
warning of fires with reduced rates of
nuisance alarms; and the value of regu-
latory, engineering, and social market-
ing approaches to increase the accep-
tance, correct installation, and mainte-
nance of smoke detectors. »

Diana M. Kuklinski is a Public Health
Service commissioned officer on as-
signment as environmental health
specialist in Kingman, Arizona. She
was formerly tribal sanitarian al the
Office of Environmental Health, Dev-
ils Lake Stoux Tribe, Fort Totten,
North Dakota. Lawrence R. Berger is a
pediatrician and research scientist at
the Institute for Health and Popula-
tion Research, The Lovelace Institutes,
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Study Limitations

Problems in recall may reduce the
accuracy of responses to the num-
ber of nuisance alarms sounded in
the past year, the ages of the hous-
es and detectors, and the reasons
for nuisance alarms. In addition,
several factors limit the degree to
which one can generalize from our
results. Rates of nuisance alarms
will vary among communities, de-
pending on the types of detectors
installed, the distance of the detec-
tors from the nuisance sources,
and other environmental factors,
such as room size and geometry,
cooking styles, ambient tempera-
ture, and humidity. Finally, the
small sample size of some vari-
ables, such as mobile homes,
homes whose main floors are more
than 1,200 square feet, and homes
with fireplaces or wood stoves,
limits analysis of the impact these
variables have on nuisance alarms.

Albuquerque, New Mexico. John R.
Weaver is the Injury Prevention Spe-
cialist in the Division of Environmen-
tal Health Services for the Aberdeen
Area Indian Health Service, Aberdeen,
South Dakota.
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