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Abslrrct: Estimatcs of thc cfrcclivgness of scat
bclts. when uscd. in rcducing motor vehicle occuDant
dc l ths var)  widely . .A reccnt ly  publ ic ized c la im by onc
analyst  tha l  sear  bc l ts  rcduce vchic le occupant  dcaths
7(l{10 per cc nl is based on srudics found to ionrain fun_
damenlal syslematic crror. Dcalhr occur only 50 per
cent less ofrcn to bcllcd comparcd to nonbiltcd ve-
hiclc occupants in crarher. accr.rrding to prcviously
unanalyzcd data from rhrce U.S. stute" ,Juiing rcccni
yeurs. Ncw belt systcms would bc uhout 6(l pcr ccnt

cf fcct ivc wi th l (X)  per  ccnl  usc.  Bur  surveys of  ob-
scrv<d bc l t  use in  197-1 U.S.  cars ind icarc rhar  rwo.
IhinJs of drivcrs wcrc nor using belrs. prosnccrs ft,rr
wi r jcsprcad adopt ion and cnforccmcnl  of  bc l r  usc lawr
in thc U.S.  l rc  not  cncouraging.  Substanr ia l  reduc-
t ions in  fa ta l  and othcr  in jur ies would rcsul t  f rom thc
adopt ion of  rcqui rcmcnts mandat ing auromar ic  (pas.
s ivc)  protcct ion for  f ront  scar  occupi rn ls  In  cra\hcs
wi lh  forward dccc lcrar ions.  (Am. J .  publ ic  Hci , l rh .
a6:E5!r-86a. 1976)
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Prccise mcasurcmcnt of thc cffcctivcncss rrf rcat bcltl.
*hcn urcd. in rcducing injurics has ciurtcrj rcsccrchcrs, Stud-
r(r trncr.rl ly alrcc thar br'� l tr rcdscc injurics but thc nngc of
c\timatcd cff(ctivcncrs ir bruqj. Sourccs ofryrtcmatic irror
in qstimalcr of srut bclt cfcqtivcncss !.c tnown, but n.)
rtudy has adcquatcly climio!lcd tl l  vrurccs of systcmatic cr_
rrrr. ' lhir 

papcr summ:rrizc\ Ihc lnorln sourcc:r of crror and
cramincr sttrt l ier  f hclr cffcrtivcncrs and bclt urc in l ighl of
this knowlcdgc. Dcr,pitc thij unccrtir inty rcgarding cract bcll
cfcctivcncss. rclsonablc conclusions rclrarotnlt tystcms t.r
pft)ltct molor vchiclc (,ccUpants crn bc drawn.

S. r r...'s . )J' Eru ) r i n Elfec. t i ye n e t s E.rt i n u t es

. Thc numerous rludic\ r cmpting kr crl imatc bclt cffcc.
lrvrnc\s In rcal.worl!,1 cr:rshts h!vc frrl l t 'rs,cd a similar stratc.
gy. Injurics in crashcs to occupant{ trf vchiclcs bclirvrd ro
hc rrcanng b<ltr arc comparcd to injurics of occupants bc.
l lcvcd not wcaring bclts. Two crroA can scriously bias cfcc-
lrvcnc\: cstimatcr: (lt thc prcs.ncc .tr d(.grcc of injury rc.
tuits In crroncous rcponing or cleims of bctr usc; {?) thc orcs.
cncc ()r dcgrcc of injury affccts inclurion of cra:hcs in lhc
SlUdtcs.

To..r. r.p.rn rcqucrtr to Dr. Laun s. Robanrun. scnioa B?.rtevroa^l S.i<llr\t. lnssalst Inlrrurt fu, HrShwry S.f.,y. f i. i i .,r lc.a{)0. wr_\hrn8ron. D.C. tf l)!?. Thrs pe6r. tubmtlGr, to th. Jour-nrl t l ..rch lE. 19?6. wt, r.vrtcd rnd riccprca for pubticrtton M.y

AJPH S.pt.rn!.r. 19?6, Vot. 66. No. f

Although not an crror in thc strictcst rcnsc. vlriation in
bclt cffcctivcncss csrimalcs can also occur bccuu\. bclt usc
is mor. frcqucnl or has rj ifcrcnr clTcctr in crashcs thJt in_
volvc rJifcrcnccs in vchiclcs. diffcrcnccs in bclts o, oth(.r
cguipmcnl. diffcrcnccs in occupanrs. or <jiffcrrnccs in crash
con6Surariun and sevcrity.

A lmall syslcmatic hias in r./ainrcy' a! comparcd to g(.
,r,,r/ bclr ulc in crushct cirn afcct thc c$imarcd cfcgrivcncrs
of bclts subsrrnr i ir l ly. '  A comptctcly objccliv. mc!n! of mca-
5unng usc. such as by automalically rccording forccs on
l r l t s  in  c rashcr .  har  no t  bccn  cmploycd.  Crash invca t r ! ! to rs
r l l cmpt  l ( ,  mcasurc  bCl t  usa  by  obscrva t ion  whcrc  poss ib lc .
or by obscrving injury pattcrns and qucstioning pcrsons in-
vo lvcd .  Horwcvcr .  i t  i s  sc l l  known tha l  c la imcd bc l r  u !c  bv
lx r tonr  no t  invo lvcd  in  c r .shcs  is  cons iderab ly  in  e rccss  o f
rc tua l  u rc .  In  u  Nt r r th  Caro l in i r  s :udy .  3 l  pc r  ccnr  o fd r ivc r r
who cl;rimcd in a qucslionnairc to !sc bclt5 .. l leza),r..on l(F
Crl triPr wcrc nol using thcm whcn Obscrvcd in lhcir Cars
ncar rhcir homcs, Of rhosc who claimcd to usc bclls ..a1.
ways" on long rrips. -14 pcr ccnt wcrc nol using bclls whcn
obscrvcd on highways dirranr from thcir homcs.'

I t  i s  gu i tc  l i l c l y  thar  somc vch ic lc  o {c r rpunr i  in  c rushcs
tcll invcsrigarors Ihat thcy wcrc wcaring bclls whcn thcy
|rcrc nor doing ro. lt ir also titcly lhal bclr ulc is acruil lv
obrcrvrd emong rh. morc scvcrcly injurcd who rcmain in
thc i r  vch ic l rs  bu t  i t  ob t ! incd  by  in tc rv ic* . f rom thosc  w i rh
nonscvcrc lrr no inJury. Thc porcntial cffcct of thir bias on
cstimarcs of belr clfcclivrncss is i l lusr.alcd wilh hypolhctic:rl
dara  in  Tab lc  l .  l fon ly  5  pcrc .n r  ( - i00)  o fvch ic lc  occup ln ts
claim to usc bclts whcn thcy actually do not and thosc Dcr.
sons arc not in;urcd. scvcrc-rn.,ury bclt cffcctivcncss csti.
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nrtcr s.rJulal lr rubstanrially highcr fhtn actual ?rfcC_livcm\r (5J ncr ccnt vs. 40 pcr ccnt l.
.S(m( carl!, srudicrr of bclt effcctivcnest included onlvcrnrhc\ involvinE injury. lf bclrr r.limi"",.Ali;rri"r-i"-"irn"

rrit\hc\. lhcn thrrs(, g'x,ihc,5 u,crc sy$cmalrcallr crclurlsdItrrm thc dcnrrmin:rt(,r. 'Thc hynolhcli."t ,,1"r" nn Tlb-t-c.i\hor r . l0  DCr  scn t  r f rcc t rvcncss  ih:^crtonurrrx.r..-unr;;'.:;;;il:1,;:;fi ,Jlf;"".'.":.T:::rtoustt rnJrrrcd of rhrrsc inrurcd art con.irjcicd. f"f,_ "i*",l(r rcdlucc \cv('rr inirtricr bv trnlr jrh:,j rh,,*. r.,r ; r,,;;; ;;: ;:ri,.'.1',,;:J;fi :l J;j:11.,.,T.7rn. h(.lt cl lccti.cnc\\ \ lu.. lrs!. bclt af".,;""""rr ' *r.-ryri""ri l ]l trri | l l) undqrc\tim:lcd.

, 
Onc cr:,nrFlc rhrruld suficc hl i l l l \ trztc thc hiascs inIrclt r ' ffc(tiv(,ft\\ crtimltcr rcsull ing from lacl "f a,r"r;, i.(ri l tkrn ()f vtihiclc\. tqllFmcnt. (xrirrnr. .nrJ''","n, y,,i in,,l.rl-iiJ;::l;i:;,:l1;:,':llj:11:

( 'Ur lr  ah \tUdtc\ lhi l l  ( ,(rmhinc lc\\sr.v.crr. ir.1ru ricr .i n ".,'"',,.* *li' "llli["':lll'l ;;Xi lil;srth rhr. hyFrrhctrcirl dnrn in Tabtc t. In ,h" h;n";;;;."joat;r. trt ' l ts irrg morc cllcstivc in prcvqnting *".:r" i".;]. i ., '

T BLE T-Xypoth.ttc"t O"t" tttu.t..Errorr In Erfl'n.u^e "", atl3l,,l3l'l'jt' 
svttch.tic

f: P:1_9cnt) than in prcvcnrrng mrn(rr inJurics t:0 ncr ccnl).
,lT 

.::3",. ('br{inrd hy comhining ser.crc and minor ii-
Junc\. t.,:.1 ncr crnt) $,ould rcrult in unrlcrcsti|rtati(|n of heltcfcctiv3ls5s f1 6,lucing lhc morc rcvcrc rnjurics.

Estinarcs of Relarive giase,s: A Cust,Histtrt

- . .  
rD a lc| |cr k) thc l) irccttrr rrf t f ic Narionir l  Highu:rv Trirf-

I: l l l",t 
ArJnrinisrnrr irrn (NHTSAt. an itnrttsr .tr,rnr'.,1-,i,,,tci loalytts of 

.19 
prirrr hctt cffcct ivcncrs st lrdrc\ rndrci l lcd 7lLIt{ l  txr.scnt cf lcct ivcncs! ofbclts in ,cducing f l tal i t ie\_\ut!-$rnttally rbovc- NHTSA crrrmatcr.. Hc cmplasizcO rlc ila.

f.l::l-..rT,.1..". 
from.copfiini1g firril irics u irh t.r. !i"u"r,. ,-n.

Jurrcs. t  towrvcf. ( t lhcr $our(cs 0fcrtor wcrc ignorcrJ . lhc

::1,::,""" 
pubticizcd' anrt a Michigrn C"nrr.r.i"".i,;rn.]Jthxt thc ncrr bclt cfrcctivcncss lcsults ncgirlcrl rlc nccrj i.,iaU l omal t( ' ( 'r!sh-Faotccl ion su(h 8s rtt b!gs..

. I nc ty studic! stc summarizcd with rcspccl to claimcdhc,t u,rc and cllcctivcnesr in Tahtc :. r, i . ""ia""i i ir i '"., i"
::1:1 

ctrcctivcncss vrrics wirict) '. Esrirnarcd u"rr-"n..-rtvcncss in dcath rcrtluctir:n if cv
from ?..{ ro tJ.6 pcr;;;; '^ 

'  " L !/cryonc \aorc hclls r:rngcr

- .,Jf". 
cl ir irh thal bclr cFcsrrvcncss hlrr hcs6 spnd., -cstrm;ltcd r..rr ' bascd on thc drrtnhutxrn uf ".,,n,u,J p.., .:*icnct:ttvcncsr in thc l9 studic\ rclatrvs 1(, p", aan, nf.*ir-F:lntl crcluding lhosc with thc mor

urc t. Thc tcndency for cfrccrir.r:):1::: 'n]u""r 
as in f1g-

:-l:", yjo"''"r.'ii """'i""r'i;ill,"J:f :::,ij}5 iil;Jcajcrrlarion ofcfrcctivenglr;a4 to lnc conclusron thut hclt cf.
:::,i';T:: l"d bcen scncralty undcresrimarcd. ri" "rr.,_.-InE or.tatatrly rcducrion cstimalcs abavc ;O p", a-i f.j l.,thc pubtrcizcd ctaimr rhat bctrs arc TGto p.r.*, "ii.i i* ilreducrng fat l l i t ics_
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SEAT BELT  EFFECTIVENESS ANO USE
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ArPH S.ptcmbcr. 1976. Vot. 46, No. 9

Nen' Dato

Prcviourly unanalyzcd data on bcll usc in crashcs in thc
prcscnt U.S. road cnvironmcnt do nol support thc claim of
70-t0 pcr ccnt ctrcctivcncss. ln rcccnt ycars. thc policc in
Ar izona (196?-19?4) .  Ncbra i la  (196?-1974) .  and V i rg in i r
(1969-19741': '-rt havc rccordcd claimcd or obscrvcd bclt usc
in thc majoriry of thcir crash rcports. Esrimatcs of bcll cfrcc-
tivcncss in rcducing fatalit ics bascd on lhcsc dala clustcr
around 50 pcr ccnl. Figurc 3 pEscnls th. cstimatcd pcr cent
cfrcctivcncss in fatality rcduction in rclation to cleimcd bcll
u3c in thcJG Jlatc! durin8 cach of ? ycars in two statc: rnd I
ycars in a third. Eslimat.d bcll cffcctivcncss ir trncortclelcd
to claimcd urc. Thus. lhat sourcc of crror docs nol conlriF
! tc  ro  thc  var ia t ion  found es  i l  d id  in  rhc  l9  p r io r  s tud ic t .  ( l t
crnnot bc rulcd out. howcvcr. b.clus. it could conccivably
bc thc s3lnc in crch slatc and .f icct cach tstimatc uniform-
ly.) Confidcncc in lhcsc atudics is elso grcarcr comparcd lo
thc l9 prior studics bccrus€ cleimcd bch usc clustcrs wilhin
I rclelivcly narrow mnSc rnd as clorcr to lhat obscrvcd In
verious suncyr.r '

l t wrs nol pos3iblc to rcperatc lep from combincd lat
rnd shouldcr b€lt usc in thc data from Arizona. Ncbnska.
rnd Virginia or in thc prior l9 studics. Data from a morc rc.
ccnt rtudyt' of l97l- 1974 modcl cars in towrrray crashcs in.
dicatinS subitanlial difcrcnccs in injury rcduction dcpcnding
on typc of balt 8nd dircction of impact r.c displaycd in Tabl(
3. l-ap bclts rcduccd scvcrc injurics only l7 pcr ccnt in fronr
rnd fronr-rnglc crashci comparcd to 46 pcr ccnl in sidc. rcer.
.nd rolloycr crrshc:. l-ap and shouldcr bclrs in combinalior
rcduc.d scvarc injurics 58 pcr ccnt in front end front-anglt
crashcs comparcd to 62 pcr ccnl in sidc. rcar. and rollovcl

6
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:'LTlF":$:i j:;LT;,X..'ff ":lb.r&..,,uDc,ronor

ifti"";';Jii"liilsuch rcducri.nr .',n oDrv bs l,ircd ",irh

Prospectslor Belt lJse

h9r*",, fur jncrcasinr tcouragrnS. A carcfulry .,rni r,:"':,"t: .i1 
,h. u.s. err nor cn.

cu.tp"ign rouna ;i :;:.;i;; '; '""" 
srudv or an rdvenr'rnr

tnrnccr rysrcm on r.nrc t97: .].i ' j l-l '.TI 
buzzcrJighr rc.

crecsc bch ^" ,,r"ii.r"ii" ,',t'i^''-1tl- lttt 
cars rjid nrrt in-

raenufacrurcr,"brr;;;. ';;:, .-:.1.. :ttl"".* .tu turumobitc

irJ"T';il1*""1,:1,"Jr[J1.,,,g*i::'.'jtri,j',;'J]:: j
::l,lf 'j;il:';;::';xj:*J,Tl'iill'jll',:r:#bl:
cnircled banninB ,t" ;gn;,,nn.,n,L|111. 

197{ a fcJcral law was

il;l;* tr r s ", ; ;; ;; ;il : ;i ;",: lll::r" 1'. ;l#'#:"":'::l
,,,, jL:'#,:'"t;''.j:" 

Tj:#i:.:.:l 
a bcrr uss 5urvs1, 11

rto". Houtrni.-"nI'i,,;;;.Tll' ' l arcar-Baltrmorc. Dt"

i;'fi iT,rjffi *-',;..,"rfr ltF:".11[':'i',Tll'i:::r ran r s m ; r e s I r' rr ; ;;l ;";.i' ;::'JH:.[:,;:i ;il, i:,;,";":1:",:';T.:;'i:.;:;:H:*fi f iu-."irr,,".r,il,lll
t n  t y t 4  modc l  U .S .  c i J r s ,  a l l  ( l

,t* ;x ll;illi ix""ll, ffi 1:', j,", il;i; [iiers  obscrvec l .  use  In  197(  I t  s  .

il;ffj;'li'"j#i;[ j f ri'..,':: r J','il"'""J":, m ;:,7
; ::l: :: l,*l* :r# fi ,'"""'';J, fl ,' il ;:t il:
,,.:,ii il,j':i ;:iJf;l ja;l: ffi :;,11:.T H;:I
.. ",.;:".,;;:; X':" i;l:ll.::::":'', l"^,_ : r,n, hc Jr>u pcr.
max,mum rik.ry-,;; #";;:.'":',r:il;,", jjll"!;1,..::,;.,i:

T^8LE *;L'l^1,i,Til-,;;t"3l,i&::-.:2) 
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crit rt oldrr.r' Passcngcrr rrc lcsr lilcty to utc bsltr th'n

drivcrs.t: and childrcn lar lcrs so.' i  lJclt u5c In Smdl cllrct

hr1 bcrn found ((t bt {(!n\i ' ,!(rahl} lt\! (han in mctroPolitrn

Ircas.t ' And lhc intcrk)ck systcm on $mc of thc 197-( catt
*i l l  not bc trn ruhscqucntl) p.oducad c s ln thc Dcltoil
arca. wh?rc thcrc is Frasumehl! a Srcater prolnnion <rf
pcoplc who lncr,. hou to disc('nnccl lh. intctl(xl. 79 Fcr
ccnl of drivrrs rrf l9'7.1 t:rr\ lrnd ?.r ttr ctnt of drivcrs of [9?5
cilrs u'crr nol lrsintt arnr_ hclts.

Thc srudy of lowawly cnshci of 1971-1975 model c !
n.rcd carlrcr' '  alsu found lhilt claimcd bslt usc vancd by

cnrsh configuration. Ont)' 15 pcr ccnt ofoccupants in frontal
crashcs rr crc osing lup rnd shuuldcr bclts comparcd to f0lxi
ccnt ofrxcupants n'horc vchiclcs w?rc in sidc. rclr. rnd roll '
ovcr crir\hcs. Sincc morc s.vcrc injurics occur in frontl l
crarhcr. this could mcun thi,t ,alsc claims of bclt us€ wcrc
morc prcvllcnt in thc lcrr scvcrc nonfrontal czshes C)r i l
crtulrl mrjirn lhirt tht!s. morc likcly t(' bt: injurcd rrt lcss lilcly
to usc hclts- Al\o. since lhal study wai donc durln8 thc lxti-
rxl of thc intcrirxk's t|Gfl cfrccl. cvcn lowcr bclt uic woultl

bc fr)und notr .
Thc t9?0 milndirtaty bclt usc larp cnactcd in Victoria.

Ausrr:rl ir init ially incrcrscd brlt usc lo ?5 pcr ccnt of passcn'

gerr in cquippcd vchiclcs in mctropolitan arcas end 64 pct
ccnr  in  ru r l l  r rcas . 'A  dcc l inc  in  vch ic lc  occupant  fa ta l i t i cs
of I t lcr ccnt in mcrropolitan lrc:rs and l(l Pllr ccnl in rurul

"l

^J. 
â

a . ^
a

ta.flrr crEtD arr r rl(

FIGURE l-Erd'|rrcd F .rnt !t..!lv.o.i d b.lt b rdud.f t.lrll-
d.. |r | fu.ctloa ot.ld'rd !.lr ur.-tc.rlt d.|| f.q|t Attre. (!r?-
?.), N.brrih | !967- ?a), rnd Vlrdnl. (lt6F)a)
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atclr ra ts found c.tmpitrcd to ot her Aurt ral ian tt ! lcr $ l lh(tut

luch l  las i l  lh( l imc r! A similar cfrccl ()ccurrcJ in N($

Sou tb  W3 ic ! .  Au \ t r a l t a  wh .n  such  a  i a *  wa r  cn l l c t r ' d

t hc rc . t .  l J ( l t  usc  i n  On tu r i o .  Canad ; r  i nc r cascd  s im i l r t l l  t r r

thtt  in Vrclona-lo ?: p(r ccnt in urban lrci ls lnd 6t i  Pcr

ccnl in rural araas:rf tcr lhc hw t 'cnt in forcc lhcrc in J;rntr '

 ry, lg7l ' .  Sinct spctd lrmits * 'cr|  rcr lu(cd l0 milcr pcr hrrrrr

t l  thr stmc t imc, cfrcct! of lhc bclt  la ' , '  i r l t rnr: \a1l l  bc rmf\t \ '

r i b l c  t ( '  s cpJn l c . t r  O lhc r  soun t r i c !  { o t  r r ( | l i t i ca l Ju r i r d i c t i on r

*i thin a lr* countr ics) havc;r lsrr cnr( lcd b! ' l l  ur{ i ! t ' f : \  i inJ

tomc  havc  ch imcd  r cduc l i on  i n  f a l a l l l i c s  hu l  adcqu ' r l c  d ( '

t i r i l r  of lh( rc\circh mcthorjs urcrj  arc nrrt  avui lablc

Dc\Drtr tnd$f\cmcnt or bcl l  laur by hclt  (r l i rnufac'

turcrs. automobil( '  mitnuf;tcturct! .  lhc fcdcrl l  [ovt jrnmcnt.

i nsu rc r r .  end  o thc r r .  n t r  U .S .  s t l l c  ha r  enac l c t l : r  hc l t  u : r c  l : r u

rr Ihis wri l inS- Sr' tbscqucot to such ! law in Pucrto Ricrr hclt

utc r( ' tc l(r  l {  ncr ccnt Horrcvcr. thc law w:rr l l 'caLcncJ In

rr lFonlc t(\  Dublic shjccl ion\ | lnd. i t t  l3!t  couo(. hclt  u\( '* i | \

l 0  f l c r  ccn l . t ' Thc  Au t l r J l i ao  c rDc r i cncc  su !$c \ l \  t h r l  ! t r h -

s r Jn r i a l  immcd i r t c  . cduc t i on r  l n  mo to r  vch i s l c  t t c cuPnn l

dcaths rnd disabl ing injurics can bc achicvcd by a bclt  l !$, '

Whclhcr (uch l ! \rs could bc cnactcd lnd cnforccrl  in cach of

thc 50 U.S. st l lcs within thc currtrnl U.S. cnvir( lnmcnl rc'

mlins problcmatlc.

I mplic at ions lor V e hit lt O t c upun, P r trt. '  ( t i t,n

Thc majority of occupant fatalit icr occur in front snd

f ron t .ang lc  c rashcs .  Thc  U.S.  Dcpar tmcnt  o f  T ranr '
ponation. in l9?0, f irst proPo\cd l rcquircmcnl f lrr automlt-
ic protcction for fronl :cat occup!nl5 in fronlal barricr

crashcs un to l0 milcs pcr hour for l97l car:. Thc p.oPosJl

was subscqucnlly d.laycd a numbcr of t imcs but allowcd ar
an  op l ron  lo  bc l ts  w i th  buzzcr - l i8h t  sys tcms and.  la tc r .  ign i '

t ion- in tc r lock  sys tcms.  A  dcc is ion  lo  tcqu i rc  lhc  au tomat ic
syslcms on all vchiclcar' is pcndinS at this writ inS. t i!P bclls
*ould also bc rcouircd unlcss standards for protcclion in
sidc imDacr! and rollovc15 wcrc mc(.

Opponcnls of lhc rcquircmcnt havc bascd lhcir objcc'
t ions  on  c la ims lha t  bc l t5  ob la in  s imi la r  bcnc f i t !  a l  less  cos l .
Unccna in t i cs  as  to  cxac t  cFcc t ivcncss  o f  bc l ts .  unccr t l ln ly
rcaarding anticipatcd us:rgc of bclts. and argumcnts ovcr ac-
tual costs end what lhc pr-rblic wil l b. chargcd for automatic
sysrcms. singly or in combination. havc bccn uscd In at-
tcmprs  to  funhcr  dc lay  lhc  dc f ls ion .

Dcipltc lhc unccnaintics. lhc issucs arc clcar. Bclts o['
fcr rub3lantial protcclion lo vchiclc occupanlt but thcrc arl
no lno*n mcans to obtain univcrsal bclt usc. In lhc unlikcly
cicnt thal 50 statcs cnact bcll laws and bclt usc rcachcr ?0
pcr ccnt or so. larSc numbers of occuPants would rcmain un'
protcctcd in cnshcs. Aulomatic protcclion which rcquircl
no action by vchiclc uscrs lrould rBducc thc scvcrily of in'
gurrcs to bclt uscrs rnd panicularly so to nonuscrs. Thc cr'
rcnsiv. tcsts of ar bagr rndicalc lhal lhcy providc prol.ction
supcrior lo bclts slonc in forward dccclcrations." Bcll5 and
automatic prolcction arc complcmcntary-nol comf'cllnS-
mcens of incrcasing occupant ct-a5h prolcclion,
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