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Besolution 2 (Annual Meeting l9S5), which was refened to the Board of Trustees,
asked the American Medical Association to urge govemment otficials to require
all new residential and nonresidential buildings to be equipped with rapid-
response automatic water sprinklers and smoke detectors and to require their
installation in existing high-rise buildings within three years unless existing code
rcquirements are more stringent. This responsetothe resolution is a summary ol
the literature up to June 1986.

(JAM A rsAT:%7 tr6ra�1620)
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ACCORDING to the Federal Emer-
gency Management Agency,' the inci-
dence offires and offire death rates per
capita in the United Stat€s is among the
highest in the industrialized world. l}te
Unitcd Stst€s is second only to Canada
in number of deaths caused by fire from
1905 to 1985.'�Fire is responsible for the
third largest numb€r of accidental
deaths and fu{uries; it causes 20 times
more deaths per year than hurricanes,
torMdoes, floods, and earthquakes to-
gether.s From l9?? to 1983, civilian
deaths averaged alrnost 7000 per year.
This figure is comparable to the midair

crashes of two ?47 jets each month.'
In 522 000 r€ported fir€s in l98l in-

volving one- and two-farnily residences,
rnore than 4000 persons were kiUed and
34 000 were injured, including 20 000
firemen. There uas over $1.5 billion in
property loss and nearly $0.5 billion of
indirect expenses for tempora4r shel-
ter, absence from work, and legal, medi-
cal, and funeral services.s Residential
fires-most of which are caused by
smoking, heating, cooking, and sus-
pected arson-comprise only 257o of
fires annually in the United Stat€s, but
they are responsible for 767o of the
deaths, 6,1% of the injuries, and 43% of
the property loss.6

Statistics in 1983 for all types of 6res
were generally worse than in 1982; the
numbers of fires, deaths, and injuries
increased slightly more than 47o. The
m4jor causes of residential 6res (heat-
ing and cooking) and the percentages of
fire-related deaths, injuries, and doUar
loss show little change from 1982 to
1983. Careless smoking caused the most
fatalities (23.1% in 1983); these incidents
usually occurred at night, and the
smoker often had been drinkinE. Cook-

ing was blamed for the largest propor
tion of 6re injuries (15.6%) while arson
accounl€d for the largest economic
loss.6

In 1984, property loss from ffre to-
taled $6.7 billion, an incr€ase of l.?%
over 1983; this is an average loss ofg694?
per structure, The incidence odarson rn
1984, on the other hand, decr"eased by
9.4/o-to 110 500 structure fires-with
a dramatic reduction (45%) in deaths
associated with such 6res (National
Fire hotection Association, reritt€n
communication, Aug 19, 1985).

Smoke and carbon monoxide (CO),
rather than heat or flame, are generally
responsible for fire-related deaths.
Based on data obtained in Maryland
from 1972 to 197?, CO alone caused 48%
of the fatalities; CO combined with
other factor"s (eg, the presence ofhydm-
gen cyanide or heart disease) accounted
for another 16%. Bums and heat wer€
responsible for the r€maining 36% (18%
each).'

Fro.n the Council on Scientilic Aifaiis, American
Medical Association, Chicago.

Reporl G of the CouncilonScienlilic Atlails, adopted
by the House ol Delegates oi the American lvedical
Association al the 1986 Annual Meeting, in .esponse to
R€solution 2 a! the 1985 Annual Me€lino.

This report is not inlended to beconslruedorloserve
as a standard ol medical cate. Standards ol medical
care afe determined on the basis ol all ol lhe lacis and
circumslances invol\€d in an individual case and ale
subjecl to change as scientilic knovledge and lechnol-
ogy advance and patterns oi praclice evolve. This
€port |ellects lhe views o{ the scientilic literalu€ as ol
June 1986.

Rep.int requesls to Council o^ Scre^tnc aflarrs,
American Medical Association, 535 N Dearborn St,
Chicago, IL 60610 (William B. Hendee. PhD).
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selv.es- from t}le hazard. Automatrc
spnnklers, on the otfier hand, are
meant^to contrcl or extinguish a devel-
oplnq ffe so that occupants ar€ be!rcr
ao-le_to e-:cape or do not need to escape. u
lonvenuonal water sprin-kler svstems
nave been in commerciaVindustrial use
ror.more- than 100 yearc. Accounts of
rnelr efectiveness in reducing 6]€
losses d life and property are leion.'

r@sldential Bprinkler syst€mJ wer€
nor practl. l until 19?9, when a sorin_
Kler iead tiat r€acted five times &ster
:111 ,?*T"t-t1 .ones was developed.
Dpnruder heads int€nded for residential
systems are similar in principle and
apTearance to those- used industrially
srnce the 1800s. A fusible metal linir
Keeps the rxah'e closed until the heat of
Lne bre. softens the link, thereby releas_
Dg.a dlstnbuted fountain of v/ater that
ooth,wet8 and cools the fire area. The
smale-r sizes and lower ceilings of resi_
dentral rooms, compared v/ith indus-
r.navcommercial spaces, confine the hotgases and cause t€mperatures and car_
oon--monoxide. levels to rise fasr,eq,
[nereby necessitating more rapidlv re_
spondm_g sprinklers.' The quici{_re_
sporse heads now available reict in aslrttle as 35 s-,

. Once it is properly installed and main_
raDed, the sprinkler system has a life ofaDout tso_years and should r€quirc Iitfle
uplrcep, by either the homeon ner or a
contractor. Occasionally, one or mone
neads may have to be rcplaced due to
oust, corrosion, 

-or careless painting.E
.t n€r€ ts too little experience frnm

wnch to gauge t}te r€liability ofresiden_
ual apnnlder systems. However, indus-
tnaucommercial syst€ms have a not€_
wortiy record. It is also difficult to
deterrmne just how effective the new
sprJnkle-r9 -1nay be in saving lives.' A
s€nes ot ful-scale fire te8ts to simulat€
lhe most common tlpes ofincidents that
mrght_cause residential deaths was con_
ducted in 1979 and lgg0. It was found
that an individual coutd surwive a fire in
a room_with sprinklers, because the fire
woutd be extinguished before the con_
centration of combustion products be_
c-ame lethal.*- No multiple loss of life
due to fire or smoke has taken place in
fu 

lly, sprinldered- buildings, and prop_
erty loss is placed at one fifth of th;t f;r
unspnnklered buildinm.,

Ir 19?8, a tJrpical inshllation was
estrmated to be about l% h zqo of Lhe
average nev/ home price of gl00 000 or
?yy: ?kto.!?^ot th.e_cosrof an edstins
home. 't he 1980 revision ofthe National
r u"e l-rot€ction Association,s lNFpA,s)
spnru{ler systems code for one- and
:IT.qprrv oweuinss. (NFpA l3D) po_
t€ntra[y made the home installation
even more affordable. piping now may
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. Det€ctors are of special benefit to
steeprng persons and in fires caused by
careless smoking. Undisputed evidence
shows that they reduce fire deatl rates.
uI tnre€ cornmonly used devices, one
responds to heat, eithera fixed t€mDeF
llr1T.9r I r+-of-rise in temperatiue,
and the. other two sense smok6 oi other
panlculat€ matt€r in the air by ioniza_
non o_r photoelectric mean6. A compari_
son-ofthe two tJpes of smoke deteitors
mth the-heat detector determined that
SmoKe det€ctors provided a qreat€r
smount of escape time_at le;t two
mrnutes. The differences in resoonspulrerences rn response
ume-, depending on whether the hre is
daming or smoldering, are minimal with

::H:-l? 
escape time and lifesaving

. The first residential fire det€ctors, or
neat, det€ctons, were introduced in lg2l.
tt was not until l9?0 that the fi-rst bat_
tery-powered smoke detectors were
market€d; although technologicallv ac_
ceptable,- the devices were not adbrd_
aDle tor the averase homc hqcod nn tt"-aDle tor the average home, based on the
standards ofthe time." Althoush detec_
iors now cost $10 to $50, a sizable num-
ber of families still cannot afford them
and r€main unprotected.r
. the chance of death in one- and two-
Iamuy homes witlout smoke detectors
t8 2.5 times higher than those with
detectons. For mlbile ho;e;:-;;; ;_parable f?tality rate is tno to four times
rugher." Llet€ctors do not have as dra_
hatic an- effect on iqiury rat€s in con_
venllonal homes as they do on death
Iates (4.5 injuries per 100 fires with
det€ctors vs 4.8 wirhour). The differ_
ence in injury rates is more pronounced
vnen det€ctors are installed in mobile
homes, being less than one third the
rat€ when detf,ctors were absent. How_
ever, det€ctors may significantly reduce
llle severity of injuries when the warn_
lng is early. Unfortunat€ly, the margin
$ yfety provided by * ;;it ;;"nsrnay cause otherwise avoidable iniunes
Do some persons when they atte;Dt to
extinguish the 6re by themselves or to

CONTROL MEASURES
lr€tectors

lEscue otfier victims.l
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FtrTg"" il1"# "ffi txllfl "[".:f"lffire.cen&Ues u€.9 bas€d on 823 deaths in 716 lrcs,

ff:iiliffff lTfl*,:],ffi t tr,l"".:r*;
ff:rdrJ:;:a^irl:91 Fi€ prorecrion Associa.

, .qe nqmbgr of fatalities may be re-
|ar€d to the long delay from ignition to
oeteclron and t}le subsequent arrival of
S: *, d:tTlP"nts; approximatelv
zo or tne tatalities occurred when thl
T:s yeF. detect€d 20 to 40 mrnures
aft€r rgnltion, and almost gg% occurred
n'nen fir€B-wer€ det€ct€d more than 40
mrnutes after ignition (Figure).'. Chil-qren, the elderly, and those who canno!
:::i!9.lrndq".q appear ro be a mq.or
ryoportion of the casualties even when
rney have been aler{ed by the alarm.,
: 

r.,T::trve protection rcquircs proper
mstallation of an adequat€ numbei of
det€ctors, with negular t€stinq and
mamt€nance thereafter. In one tiird of
the mstances in which the detectors did
nor--,runctlon properly, particularly
wnen they gave nuisance alarms, thl
cause was^e_ither improper location or
mounung." lvlore common is failure to
:::! ilg rprqin det€ctors. Some way
snould be found to emphasize the need
Ior regularl€sting and maintenance and
ro-r th: replacement of older deteclors;
penodrc public messages and inspectron
by- the tocal fire department c;uld be
eEecuve measures_D

Limit€d data indicate that smoke de_
t€ctors alone could rcduce the residen_
rlat. nre htality rate by about b0%. If
Doth det€ctors and residential spnn_
l ers.were used, the rat€ could be re_quced as muci as ?B% for one- and two-
rarruly dweurngs, mobile homes. and
:p:rt1nsnts.. Approximat€ly 20% to
ouTo or rnedeat hs pr.obably could not beprevent€d because of intimate exposure
(eg, rgnil€d clothing) shielded fire, or
raprd tire development.e

Sprlnklers
Automatic fire det€ctors are intended

to grve an early warning that allows
occupanh to escape or to defend them_

37.8
25.5

19.7
13.7



be int€rconnect€d rvith other domestic
plumbing and plastic pipe can be used in
place of metal. Retrofitting of existing
homes also has been made simpler and
more economical by tl|e acceptance of
polybutylene pipe instead of metal.s

A number of communities have
adopted building ordinances makingthe
installation of sprinklers in new homes
compulsory. Building code "tradeoffd

oftBn arc used as an incentive." High-
rise buildings, defned by NFPA 101-
1985 (Life Safety Code, pp 11i1, 151) as a
building with six or more stories or with
occupiable (sic) floors mor€ thar 23 m
(76 ft) above the lowest level of 6re
department vehicle access, have a par
ticular need for sprinkler systens. In
several states, sprinklers must be in-
stalled in all new buildings above a
certain height."

there are still some serious obstacles
that must be addressed befor€ residen-
tial sprinkler systems become common-
place. Apart from the cost of installa-
tion, homeowners are most likely to b€
concerned about water damage during a
6re or from accidental discha,rge. How-
ever, document€d evidence shows tfiat
fire or smoke is far more destructive to
properf than the v/at€r released by the
sprinklers. Also, each sprinkler head
operates independently, and only those
in the immediate 6re ar€a arc apt to go
ofe Unscheduled leakage is expect€d to
be no mor€ frequent thau from any
otlrcr plumbing fixtures.'

Other deten€nts include manufac-
turerd and imtallerd concerns about
litigation over iqiuries, deatfts, or pmp-
erty damage when a system malimc-
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tions or does not prcvide adequate pro-
t-ection and spurious claims of water
oarnage,'

A reduction in insurance premiums,
changes in building codes to allow less
expensive construction practice and/or
increased building density, bvorable fi-
naneing, and various tax credits and tax
exemptions wil help to persuade the
homeowner to insbll a sprinkler sys-
t€m.s Without such incentives, sprin-
kler syst€ma cost morre than 20 times a.s
much as detector€ to purchase, install,
and maintain.r A form of t€x r€bate,
similar to the Internal Revenue Ser-
vice's Energr Tar Credit, also has been
proposed.'"

coNcLusroNs
Fircs ar€ one of tlte two leading

causes of accidental death in the US
home.

Smoke detectors can be one of the
leaat expensive and most effective
means of providing an early warning
and escape fr.om the hazard of 6rc as
well as a means of reducing perronal
i4jur]. Ilowever, det€ctons offer little
ptttection to persons with impaired mo-
bility, such as young children, the el-
derly, and the handicapped. Moreover,
they cannot control or extinguish a de-
veloping fire and do littte to reduce
pmperty loss. these finctions are bet-
ter perfomed by automatic sprinkler
syst€mg.

witfi impmvements in technology
and certain moneta4/ concessions, ie,
reduced insurance premiums, tax cred-
its, and more favorable financing, sprin-
kler systems arre becoming affordable

tial, Enohe Det cton, pttblication NBSIR ?FllA;.
Center for Fie R€8€rrch, Institute tor Applied
Ibclbologr, National Bur€au of Stander&, No-
vember 19?6.
8. HeI JR Jl.: A d€cad€ d d€t€ctors: Measuring
the effect. Prgent€d ettle National Symposiurn on
Splinklers and Relrtad Fire Prot€ction Tbchnology
for tlle F\rtur€, Arlington, Ve, Aug 8, 1984.
9. Budnick EK: rrtirurirry Etectirmras 4 Stata-
{4uart Detoctois and, Autonitb Sprir*'len on
Life SofetU in Rcaina titl Occt ponrr"r, publication
NBSIR 842819. US Dept d Con|merE€, National
Bur€au of Stedardq Natiohel Engineering Labo-
l€t ry, Center for Fir€ Rs€er€h, Jsnuary f9&1.
10. De!ry L: Fstsl6r€s: How tjley happen, wherc
they happen, hox, to 6t p th€m. tr'ii€ J 1979;73:67-
79-
fll. Ganca$rski JL, llmoney I, Reseafth Rzpofl aL
Hot tz Snbke DeL?rtot Eff?ztiltaou" Federd
Ernerg€ncy Mahag€ment Agency, US Fir€ AdE n-
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L:r. Gomberg A, Buchbinder B, ofiensend JF:

for a larger portion of the populatio4"
Unfortunately, many people remail

unprotected because they cannot affq.4
either det€ctors or sprinklers.

RECOUMENDATIONS
The Council on Scientific Affairs rcg.

ommends tlnt the American Medisal
Aesociation:

L Cooperate in public educafion canF
paigns of federal and local govemmeft8
and professional fire organizations 1a
pmmot€ fre prevention and fir,e safety.

2. Encourage legislation tlut qi1
requir€ smoke det€ct rs and wiU en-
courage rapid-r€sponse autonatic
sprinkle.rs in all new r€sidential ard
commercial buildings.

3. Encourage legisl,ation that will re-
quire smoke detectors and rapid-rg
Bponse autrmatic Bprinklers in all exist^
ing high-rise buildings (as defned in
this report).

4. Encourag€ federal, state, and lo-
cal taxing bodies and insurance c2Jaierg
to grant appropriat€ monetary conce&
sions to plop€rty owners as induce-
ments to install automatic 6re det€ction
and suppression syst€ma in new and
edsting structures.

5. Encourage manufacturers of frc
detection and supprtBsion equipment to
develop and market pmducts that arc
increasingly effective and less costly
and thus more affordable to an ercn
greater proportion of the US popula-
tion.

6. Encourage local, state, and county
medical associations and medical spe
cialty societies to cooperat€ with tlr€
government.

Enlunlirig AltanntiLe Stratagi2t fo? P"Albha
RaridAiritl Fhc lass: Tllz Fitz Last MdzL, p,tlrli-
cation NBSIR 82-%51. US Dept of ColnE€lte,
Nationsl Bur€ru d SEndards, Netiond Engine€r'
ing Laboratory, Cent€r for Fite R€3eartch, 1989.
1:}. Cot€ AE: Field t€st srd evslustion d r€siden-
tial Bpdnkler 6y6ter1l!: Pslt l. Fire Techrnl,lgf3j
19<q,A-42.
14. Cot€ AEr Field trst ehd €valuation d!$iden-
tral sprinkler syst€ms: Pert ll. Fire Technoll*4;
m(l)14&58.
15. Cot€ AE: Field te€t snd eealuation of!,e6iden-
tiAl sprinkler st€tems: Part lll. Fin tutkrall$4;
m(2\t1i.4.
16. Federal Ernergency Management ASencyi P"-
pon on /380 PtoFeflf L$s Conlnriton Fir6: Att-
In$ui'tt 1.c Conpaog A$e$ncnl 4 * Inryar q
Rztinaaial Spri*l+n at IiTE Zoss, publicetion
F453. US Ffue Adminbtrrtion, Ad Hoc Imul:8nce
Cornmi$ion on Residentjal SprihkleE, 198L
17. Cote AE: Update on rsidentid sprinlle! pra
tection. air" J 1983:19:l-7.
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