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Abstract: Estimates of the effectiveness of seat
belis, when used. in reducing motor vehicle occupant
deaths vary widely. A recently publicized cluim by one
anulyst that seat belis reduce vehicle occupant deaths
70~80 per cent is bused on studies found to contain fun-
damental sysiemaltic error, Deaths occur only S0 per
cent less often to belted compared 1o nonbelted ve-
hicle vecupants in crashes. uccording 10 previously
ununalyzed data from three U.S. states during recent
yeurs. New belt systems would be about 60 per cent

eflective with 100 per cent use. But surveys of ob-
scrved belt use in 1975 U.S. cars indicute that two-
thirds of drivers were not using belts. Prospects for
widespread adoption and enforcement of belt use laws
in the U.S. are not encouraging. Substantial reduc-
tions in falal and other injuries would result from the
adoption of requirements mandating automatic (pas-
sive) protection for front seat occupants in crashes
with forward decelerations. (Am. J. Public Heullh,
b BS9-864, 1976)

Precise measurement of the effectiveness of seat belis.
when used. in reducing injurics has eluded rescarchers. Stud-
icx gencrafly agree that bells reduce injuries bul the runge of
extimated effectiveness is broad. Sources of systematic error
in estimates of seat belt effectiveness arc known. but no
Study has adequately eliminated all sources of systemalic er-
rar. This paper summarizes the known sources of error and
examines studies of bels effectiveness and belt use in light of
this knowledge. Despite the uncertainty regarding cxact bell
eflectiveness, reasonable conclusions regarding sysicms to
protect molor vehicle occupants can be drawn.

Sources of Error in Effectiveness Estimates

The numerous studies atlempting 1o estimate bell effec-
tiveness in real-world crashes have followed a similar strate-
gy. Injuries in crashes 1o occupants of vehicles believed 10
be wearing belts are compared 10 injurics of occupanis be-
hieved not wearing belts. Two errors can seriously bias effec-
Viveness estimates: (1) the presence or Jegree of injury re-
sulls in errencous reporting or claims of bel use; (2) the pres-
ence or degree of injury affects inclusion of crashes in the
studies.

_Address reprint requests 1o Dr. Leun §. Robenison, Senior Be-
havioral Scientint. Insurance Instivate for Highway Safery, Water-
gate 600, Washingion, D.C. 20037. This paper, submitied 1o the Jour-
r[;:-;l IP:;rch 1E. 1976, was revised and accepied for publication May

. 6.
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Although not un error in the strictest sense. variation in
belt effectivencss estimates can aiso occur becuuse bell use
is moure frequent or hus different effects in crashes thal in-
vulve differences in vehicles. differences in behts or other
equipment. differences in vccupanis. or differences in crash
configuration and severity.

A small systemalic bias in cfaimed a5 compared 1o ge-
izl belt usc in crushes can affect the estimated effectiveness
of belts substantially. A completely objective means of mea-
suring use. such as by aulomaticaliy recording forces on
belis in crashes. has not been employed. Crash inveshigalors
atlempl 1o measure beli use by observation where possible.
or by vbserving injury paticrns and guestioning persons in-
volved. However. it is well known That claimed bell use by
persons nol involved in crashes is considerably in excess of
actual use. Ina Nurth Carolina siudy, 23 per cent of drivers
whe cluimed in a questionnaire 1o use belts always® on lo-
€al trips were not using them when observed in their cars
near their homes. Of those who claimed to use belts “al-
ways™ on long trips. 54 per cent were not using belts when
observed on highways distani from their homes.?

H ax quite bikety that some vehicle occupunts in crashes
tell invesiigators that they were wearing belts when they
were nol doing so. !l is also likely that belt use is actually
observed among the more severely injured who remain in
their vehicles but is obtained by interview from those with
nonseverc vr no injury. The potential efect of this bias on
esumates of belt effectiveness is ilusirated with hypotheticul
data in Table i. If unly § per cent (500) of vehicle occupants
claim 10 use belts when they aciually do not and those per-
sons are not injurcd. severe-injury bell cffeclivencss esti-
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miles would be substantislly higher than actual effec-
liveness (53 per cent vs. 40 percent).

Some carly studies of beit eflectiveness included oniy
crishes involving injury. If belrs chiminated injurics in some
crishes. then those crashes were systematically excluded
from the denominaor.? The hypothetical data on Table |
show 1 per cent cflectivencss in severe injury reduction
based on al) vecupants. However, s hen only the per cent se-
nously inpred of thase injured are considered. bells appear
s reduce severe injurjes by vnly 22 per cent. To the degree
That those Tor w hom the helts reduced injuries were excluded
in belt effcctivencss sudies. belt effectiveness was system-
atically underestimatey,

One example should suffice 1o illustrate the biases in
belt efleciiveness estimates resulting from lach of consid-
cration of vehicies, cQiIpmMent. occupants., crash configura-
tions. jnd severily of injury, The possible bias that could 0g-
cur from studies thay combing less severe mjurics with more
MVETE injuries in extimating belt effectiveness is ilustrated
with the hypotheticul duta in Table 1. in the hypothetical
dati. belis are more cflective in PIovenling severe injuries

TABLE Y~—Hypothetica! Dats Musirsting Potential Systemalic
Errors in Estimating Belt Effectiveness

Ben Use
Behed Unbeiied Total
AR Vehicle Occupants in Crashes 2500 7.500 10.000

No injuries 2,040 5.700 7.740
Minor Injunes 400 1.500 1.900
Severe injuries &0 300 360
Per Cenl Sevars of All Occupants 24 4.0
Per Cant Severe and Minor of

Al Occupants 184 240

" AN Occupa_ nis Are Considered

Estmaled Belf Efectivenass 4.0 - 24

n Reducing Severs injunas - 40 = 40.0%

" 500 Nontnp.r:gd Octupants Claimed to Use Bails When Did Noj
Clamed Betl Use
Betted Unbehed

All Vehicig Occupanis in Crashes 3.000 7.000
Per Cent Severe of Al Oczupants 20 4.3
Estimated Bsl! Effactivenass - 43-20 53.5%

m Reduting Severe injurias 43 - )

It Oniy injury Cases are Used to Estimate Effectivensss

Estimated Belt Efiectivenass 16.7 - 13.0

in Reduting Severe Injunes ™ 167 2%

# All Injunies Rather than Only Severe Injunes are Used 1o Estimate
Eflectivenass
— 2%

240~ 184
240

Estimated Bolt Eflectiveness

n Reducing Al Injuries = 21.3%

60

€40 pcr cent) than in preventing minar injuries (20 per cenp),
The estimate oblained by combining severe and minor in-
Juries (23 per cent) would result in underestimation of beh
cflectiveness in reducing the more severe injuries.

Estimates of Relative Biases: A Case History

In i derer to the Directar of the National Highwayv Traf-
fic Safely Administration (INHTSAL an unatvst cluimed tha
reanalysis of 19 prior bely eflcctivencss studies indicited Tin
80 per cont effectivencss of belts in reducing fwalitien—yyh.
stantiafly above NHTSA estimates.* He emphasized the bigs
that can oceur from combining Latalities with less severe .
juries. However. other sources of crmor were ignored. The
levter was publicized® and 4 Michigan Congressman claimed
that the new beljt cfectiveness resuhis ncgated the need for
avtematic crash protection such as air baps.*

The 19 siudics are summanized with respect to claimed
belt use and effectiveness in Table 2. It is evident that esti.
mated effectivencss varics widely. Estimated belt offpc-
tivencss in death reduction if everyonc wore belts rnges,
from 7.5 10 85,8 percent,

The claim that beli cfllectiveness has been under.
estimated wis based on the distribution of estimased per Ceng
eflcctiveness in the 19 studies relative 16 per cent of oCCu-
pants excluding these with the most SETIOUS IMpuries ay jn Fig-
ure 1. The tendency for eflectiveness estimaies 10 be lower
when wider runges of nonfatal injuries were included in the
calculation of effectiveness fed 10 the conclusion that helt cf-
fectiveness had been eenerally underestimated. The cluster.
ing of fatality reduction estimaies above 70 per cent led o
the publicized claims that belts are 70-80 percent eflective in
reducing fatalilies,

However. 1he error that wouid infiate the estimates of
effcctiveness wax ignored. The cflectiveness estimate Stales
the reduction in injurics for everyong wearing belts com.
parced lo everyone not wearing belts. Thus., effectiveness essi.
mates should now be currelated with per cent bely usc. Yot as
indicated in Figure 2. estimates of bely eflectivencss in (he |y
siudies are much higher when cluimed belt use iy refatively

injury claimed falsely 10 be using belis when they were nota—
resulting in erroncously high estimates of be)y effectivenesy.
Furthcrmore. when the cffects of claimed belt usc and

ference in estimatcd tffcctiveness. The cffect of grouping
less with more serigys INfuries was atiributed 10 chance fluc-
(uation in sampling (Sec Appendix). The most probablc sci-
entific explanation of these findings is thut the higher eflec.
tiveness estimates among the 19 studics are Lrossly in error
because of false bel; yse claims.

The 19 studies were done in a number of countrics i\
widely differing times, The conditions of vehicles. vehicle
mixes, road cavironments, passenpers. and the Jike could
contribuie to considerable variation n beh effectiveness
even withoul the error found in claimed belt use,
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TABLE 2—Clalmed Belt Uss and Estimatsd Efiectivensss In 19 Stucies

Por Cont Per Cont in Most . Esvmated Par Cart Dcoupants
Ciamaed Senaus iy Grouping Per Conu Excwang Most Senous
AuThors(s) Ben Use Bohed Unbenad Edectvensss Inpury Grouwng
Anderson’ 7 a7 39 7.5 961
Andresssenc?® 42 6.1° 1.1 451 91.0
Andreassand® 50 0.4 1.4 721 99.1
Bohkn and Andsrsson® 24 0.0% 0.2 B2.B . 99.9
Campiell'® N L] 8y 12.5 338 o B7.9
Commonwasaith Bureay'! 1 0.8 1.8 54.3 968.3
Council and Hunter'? 18 5.3 113 528 89.9
Highway Satety Foundation!3 b & ] 0.1 0.7 Bid4 99 .4
Kanane' 19 0.2 0.6 72.5 9.5
Kinlberg'® 17 . o8 1.1 26.1 §9.0
Levins and Campbell** 16 54° 104° 4B.4 . 804
New York State'’ 56 0.05 0.3 85.6 99.8
Preston and Shorridge '* 22 3.7 6.5 423 ) 94 1
Richarason'® N 0.7 1.7 58.9 96.6
Road Tratc Board?® . 27 0.1 0.3 67.5 99.7
Scon®* ad 6.2° n1.r 46.5 8a.7
Tharpe?? ' 4 11.8° 15.0° 2.5 B5.1
Tounn and Garreft?? 10 0.4 0.7 383 9.3
Washington State Patrol™ . 27 0.1 0.6 _ 80.0 935 6

tloss Mman 0.05 buinot 0.
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New Data

Previously unanalyzed data on belt use in crashes in the
present U.S. road environment do not support the claim of
70-80 per cent cAectiveness. in recent years. the police in
Arizona (1967-1974), Nebraska (1967-1974), and Virginia
(1965-1974)**"3? have recorded claimed or observed beli use
in the majoniy of their crash reporis. Estimaites of belt effec-
tiveness in reducing fatalities based on these dala clusier
around S0 per cent. Figure 3 presents the estimated per cent
effectiveness in fatality reduction in relation to claimed bell
use in these states during each of 7 years in two siales and B
years in a third. Estimated belt effectiveness is uncorreiated
1o claitned use. Thus, that source of error does not contrib-
ute 1o the variation found as it did in the 19 prior siudies. (It
cannot be ruled out. however. because it could conceivably
be the same in each siate and affect each cstimate uniform-
iy.) Confidence in these studies is also greater compared 10
the 19 prior studies because claimed bel use clusters within
a relatively narrow range and is closer o Lhat observed in
Various surveys.®"

It was nol possible to separate Jap from combined lag
and shoulder belt use in the data from Arizona, Nebraska.
and Virginia or in the prior 19 siudies. Data from a more re-
cent study? of 1973-1974 model cars in towaway crashes in-
dicating substantial differences in injury reduction depending
on type of bell and direction of impact are displayed in Table
3. Lap belts reduced severe injuries only 17 per cent in from
and front-angle crashes compared to 46 per cent in side. rear.
and rollover crashes. Lap and shoulder belts in combinatior
reduced severe injuries 58 per cent in front and front-angie
crashes compared 10 62 per cent in sidc. rear. and rollover
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FIGURE I—Estimated percent effectiveness of beits as a function of
calimed beit use—— 19 studies from ¥arious counttes

crashes. However, such reductions can only be gained with
&) per ceny hei use,

Prospects for Beir Use

Prospecis for increasing belt use in the U.S. are not ¢n-
couraging, A carefully controlled study of an advertising
cumpaign found no eflect nn belt use 2 The buzzer-light re.
minder sysiem on some 1972 and most 1973 cary did not in-
crease beli uyse significantly 3! |n response o sutvmaobile
manufacturer lobbying, the o Mition-interiock sysiem that
prevented the vehicle from Starting unless the belis were ox-
tended four inches or tatched was required on 1974 cars, The
interlock sysiem increased beh usc in new cary 1y near 60 per
centin early 1974 37 However. in late 1974 3 federal law way
enacted banning the ignition-interlock and conlinuous buzz.
er-bght systems as federally required equipment on new
cars.

In carly 1978, ke author conducted a belt uNe survey gy
N0 sites in four U.S, metrepolitan: arcas—Raliimorc, De-
troat. Houston, and Los Angeles—using the Sanie methods
2s 1n the belt yse studies jus| referenced. Drivers wWEre ac-
twally observed in their cary at siges where they slow 1o less
than IS miles per hour. Mode! year of vehicles was oblainey
by recording vehicie license numbers and identifying them in
the stale motor vehicle admimistrations.

In 1974 mydel U.S. curs, ail originally cquipped with the
inierlock. unly 27 per cem lap and shoulder bel use with ;n
additional K per ceny lap belt use was found among S 240 drijv.
ers observed. Use in 1975 U.S, cars. some of which were
manufactured with the interlock prior (o the federid law pro-
hibiting it, was similar 10 1974 Cars—27 per cen lap and
shoulder belt use with an additional 7 per cent lap bell use
among .61 drivers observed, This mcans that two-thirds of
drivers in 1974 ang 1975 cars were unprotecied by any re.
straints in U, S, metropolitan areay,.

The evidence strongly sugpests thai even the Jow per-
cenlage of belt yse by drivers in new 1978 U.S. cary |y the
maximum likely 1 be achieved. Bell yye lends 1o deching ay

TABLE 3—injuries (Abbreviated Injury Score 2 2) By Type of Crash and Belt Un—‘ro\uwny
Carn’

Crashes of 1873-75 Modei
Clawmned Bett Use
Eront snd From Angis Crashes Side, Rear. ang Rollover Crashes
Lup sng Lap ang
Shouider ) Shaulder
Unbeited Lap Befteg Beitgn Unbened Lap Behed Betted

Per Cent

Infureg 12 10 -3 13 7 5
Number of

Oceupants

invoived 3514 964 1455 2544 851 1429
Per Cant Efectiveness - 12-10 -7

= 1% = = 4%
of Lap Bett Only 12 12
12-5 13-5
Per Cent Effactiveness -
of Lap and Shouider Belt 12 - = 13 " %
"Scurce: Tabiy 3.p.10,in Reference No. 29,
AWy ;Eqm,._ﬁ..- Ta=e L, '
__
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':n;s get older.? Passengers are less likely 10 use belts than
drivers. 3 and children far less s0.2? Belt use in small cities
has been found to be comsiderably less than in metropolitan
arcas.? And the interlock sysiem on some of the 1975 cars
will not be an subscquently produced cars. In the Detroil
ares. where there is presumably a greater propontion of
people who knew how o disconnect the interlock, 79 per
cent of drivers of 1974 cars and 74 per cent of drivers of 1978
cars were novl using any belts.

The study of 1owaway crashes of 19731975 model cars
noted earlier™ also found that claimed bell use vaned by
erash confipuration. Only 25 per cent of occupants in frontal
crashes were using lap und shoulder belts compared 10 30 per
cent of occupanis whose vehicles were in side, rear, and rofl-
over crashes. Since more scvere injunes occur in {rontal
crashes. this could mean that false claims of belt use were
more prevalent in the less severe nonfrontal crashes. Or it
couid mean that thase more likely to be injurcd are less likely
to use belis. Also. since that study was done during the peri-
! of the interiock’s pesk effect. even lower belt use would
be found now.

The 1970 mundatory belt use law enacted in Victoria,
Australia imitially increased belt use 10 75 per cem of passen-
gers in equipped vehicles in metropolitan areas and 64 per
cent in rural arcas.® A decline in vehicle occupant fatalities
of 21 per cent in metropolitan arcas and [0 per cent in rural
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FIGURE }—Estimared percent effectiveness of beits in reducing (siall-
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areas was found compared to other Ausiralian staiex without
such a law at the time.*® A similar effect ovcurred in New
South Wales. Australa when such a law was cnacted
there.® Helt use in Ontario, Canada increased similuwrly 1o
that in Viciona—Iio 72 per cent in urban arcas and 66 per
cenl in rural argas aftier the Juw went in force there in Jinu-
ary. 1976, Since speed limits were reduced [ miles per hoer
at the same time, effects of the bell kiw wione will be impos-
sible 10 separate. T Other countrics (or pilingal jurisdictions
within a lew couniries) have abso enacted bett use Jows und
some have claimed reduction in fatalities bot adequare de-
1ails of the rescarch methods used are nut availuble,

Despite endunsement of belt faws by belt manuofuc-
turers. automobiic manufacturers, the federal government,
insurers. and others. no U.S. stare has enacied o heh use fauw
at this wriling. Subscquen! 10 such o law in Pucrto Rico belt
use rase [o 24 per cent. However, the luw wus weakened in
teaponae o public ubjections and. at kst count, belt use wus
10 per cenl.® The Australian ¢xpericnce suggests that sub-
swantial immediate reductions in motor vehicle occupun

.deaths and disabling injuries can be achieved by a hell law.

Whether such laws could be cnacted and enforced in cach of
the 50 U.S. states within the currens ULS. environment re-
ma:ins probiematc.

Implications for Vehicle Occupant Protection

The majority of occupant fatalities occur in front and
front-anglc crashes. The U.S. Department of Trans-
portation. in 1970, Arst proposed a requirement for automal-
ic protection for from seal occupants in fronial barrier
crashes up to 30 miles per hour for 1973 cars. The proposal
was subsequently delayed a number of limes but aliowed as
an option 10 belts with buzzer-light systems and. latcr. igni-
tion-interlock sysiems. A decision 1o require the sulomatic
systems on all vehicles® is pending at this writing. Lap belts
would also be required unless standards for protection in
side impacts and rollovers were met.

Opponents of the requirement have based their objec-
tions on claims that belts obtain similar benefits at fess cost.
Uncertainties as 1o exact clectiveness of belts. uncertainty
regarding anticipated usage of belts. and arguments over ac-
tual costs and what the public will be charged for automalic
sysiems, singly or in combination, have been used in al-
tempts to further delay the decision.

Despite the uncertainties. the issues are clear. Belts of-
fer substantial protection 1o vehicle occupanis but there are
no known means 1o oblain universal belt use. In the unlikely
event that SO states enact belt laws and belt use reaches 70
per cent or so, large numbers of occupants would remain un-
protecied in crashes. Autematic protection which requires
no action by vehicle users would reduce the severnity of in-
juries 10 belt users and particularly so to nonusers, The ex-
1ensive tests of air bags indicate that they provide prolection
superior 1o belts alone in forward decelerations.** Belis and
automalic protection are complementary—nol competing—
means of increasing occupant crash protection.

BED

$

ST b

o aa, 26 e St -




ROBERTSON

(&4

.

REFERENCES
Mela, D. E. How sccurate arc seat bell statispics? Highway
Safety Highlighis tUriversity of North Carphing Highway Safe.
1y Research Center) )y 120, Apnl. 1974,

. Waller. P, F_, and Hamy. P. Z. Sear Behis: 4 Comparisen of Dh-.

served and Keponed Use. Universitly of Narth Carolina High-
way Safety Rescarch Center, Chapel Hill, jyay,

. Haddon, W )., Kicin, D, und Suchman, E. A, Accidem Re-

search: Methods ang Approaches. New York: Harper and Row,
1964, pp. T08- 706,

. Letier and accompanying lahles from K. 1. Cempbell, Director.

University uf Nonk Caraling Highway Safety Research Center
] .

17, 1978,

- Belis Supereflective Studies Say. Detroi News, January |3,

1976, p. 5.C,

. Vetafor Air Bag? The Detron News,_ January 13. 1976, p.5-C.
- Anderuw. T, E. Final Repor: Analysis of Vehicic Injury

Sources, Cornell Aeronaulical Laburatory, BuRfulo, NY, Ju72.

- Anrdreassend, D. C. The Effecis of Compuisory Sear Bely Wear-

ing Lepislation in Vicioria, Paper presented at 1he Naiional
Road Safcty Symposium, Canberra, March 1972

Bohlin, N. |, Norm, H.. any Andersson, A, A. A Siatistical
Traffic Acciden; Analysis with Reference 1o Occupant Restraing
Value snd Crashworthiness of the Yolvo Experiment Safety Car
{VESCI. A B, Volveg, Gothenburg, Sweden, 1973

- Camphell. B, . Scat Belts and Injury Reduction in 1967 North

Carobina Auiamohile Accidents. University of Norh Caralina
Highway Sufery Hesearch Center, Chape! Hill j96k_

Commanwealth Bureau of Census and SMatisties, Victorian Of-
fice. Report on a Stavistical Investigation inio the Effcctiveness
of Scat Belis in Motor Vehicle Accidents, Viciona, Austraha,

- Kahape, C, . Usage and Effectiveness of Sear and §houlder

Belts in Rural Pennsylvania Accidents. Technical Note N43.31.
3. Office of Statistics and Analysis, National Highway Trafic
; h . "

snd Noninjury Crashes in Rural Utah, (CAL Repont No. .
2721-R3) Cornel) Aceronautical Labaoratory, |pe., Buffalo. NY,
1968,

- Levine. D, N, and Camphell. B. J. Effectiveness of Lap Seat

Belts and the Energy Absorbing Steering System in the Reduc-
ton of Injuries. University of Nerth Caroling Highway Safety
Research Center, Chape| Hill, 1971,

- New York Siate Depenment of Motor Vehicles. Final Report:

V5DSS Research Studies, Albany, NY, 1973

. Preston, F. L., and Shoriridge, B, M. A Siudy of Restraini Sys-

tem Use and Effectiveness. University of Michigan Highway
Safety Research Instituie, Ann Arbor, 1973,

. Richardson, H. A. Statistical Analysis of Safety Beht Usage in

the Stale of Oregon: Preiiminary Report. National Hilhway
Traffic Safery Adminisiration, Washingion, DC, 1972,

- Road Traffic Board of South Australia. A Review of Seat Bely

Usage in South Ausiralia, 1964 197;. Canberra, Australia,
1972,

- Seou, R. E. Progress Report, MM A Coniract Study. Highway

Safety Research Institure, University of Michigan, Ann. Arbor,
1975,

Tharpe. J. D. The use of car sear belts in Vicionia, Australian
Road Research 1:4954, 1964,

Tourin. B., and Garrert, ), w, Safety Bejr Effectiveness in Ry.
ral Califomis Aulomobile Accidenis: A Comparison of Injuries,
e Users ang Non.gsery of Safety Belis. Auvtomotive Crash [n-
Jury Rescarch of Cormnel] University, Buffalg, NY, 1960,

24,

- ARzons Highway Depariment. Arizona's Traffic Accident Sum.

0.

3.
3.

33
M.

s
6. H
.

38
39,
40. Delo

Washington State Payrat. Seal Belt Siudy, 1970 “Buckle Up.*
Olympia, Washingiun, 197).

mary. Phocnia. A2, 197=1y74.

. Nebrasiu Depanment of Roads. Standary Summary of Nebra.

ka Mutor Vehicle Traffic Accidenis. Lincoln. NH, J963-1y74.

- Virginia Departmen: of Stae Pulice. Virgmia Traffc Crush

Facts. Kichmond, va, 196 1974

. Robenson, L. S. Safely beh usc in avtomohiics with starter-jn-

lerlock and buzzer-hight reminder sysicms. Am. J. Pubhic

Health 6513101325, 1978,

. Keinfuri. b. w_ Silva. C. Z.. anu Hochherp. Y. A Stansucat

Analvsis of Seat Belt Effectiveness in 1971375 Maode! Cary In-
volved in Towaway Crashes. Umiversity of Nonh Carohna
Highway Safery Kesearch Cenier, Chapel Hill, 1975,
Roberison, LS., Keliey. A. B, O'Neill, B, Wixem, €. w__
and Haddon, W Jr. A controlled study of the effeey of televinian
messages on sufely belt usc. Am. ). Public Healh 6 1017 |-
HIRO, 1974
Robertson, L. 5. any Huddon. W', 31, The buzzer-light reminder
system and safely beli use. Am. 1. Public Health ORI RS,
1974,
Gniffin, L. and Lacey, ). Secat bell Usage declines as curs get old.
er. Highway Safety Highiighes (University of Nonh Caraliny
Highway Sufety Research Centery. H12), 1974
Williams, A. F. Observed restraint use of thildren in aviomo-
tiles. Am.J. Discases, Children. in presa.
Robenson, L. 5. O'Neill, B, ang Wixom. C. W', Faciar PLIN
crarcd with obseryed safcly beh use, J, Heulth and Soc. Behav.
13.16-24, 1972,
Fuldvary, L. A, yny Lane, J.C. The eflectiveness of cam.
putsary wearing of scar-heliy, in casualty Feduction, Accident
Analysis and Prevemion 650N, 1974,

enderson. M. and Wond, R, Compulsory wearing of scal belis
in New South Waies, Australig, Med. J. Austraiia 2:797-K00,
1973,
Robenson, L. §. The Mandatory Mejor Vehicle Scat Bel Use
Law in Ontario: Jnitial Eficcts On Actual Use, Insurance Ingij.
tute for Highway Safety, 1976,
Insurance Instituie for Highway Saletly. Bell Use in Pucna
Rico. Siatys Repon 10010):4. 1975,
Haddon, w_ )r Perspective on a Current public heaith enp.
fraversy (Editonial). Am. J. Pubiic Health 6% 1342-1343, 1975
rean, [ Z. Occupant Restraint Expcndi!urcchncﬁl
Study. Siatement before 1he National Highway Traffic Safety
Administration. Pubiic Metling on Federal Moior Vehicle Sale.
'y Standurd 208—Occupany Crash Protection, Washingion. DC,
May 19, 1975,

APPENDIX

The data from the 9 studies displayed in Figures | ang 2

were analyzed using multiple linear fegression, Sinee rely.
live seriousness of Njury was related exponcntially 1o esi-
mated eflectiveness, the logarithm of per <€cnt estimated ef-
fectiveness Was expressed as a function of parent claimed
belt use and per cent of occupants excluding the most serj.
ous injury calegory,

The mukhtiple regression analysis resulted in 1he follow-

ing coefficients and staustical significance tests:
Effect of claimed use = 0.02.1 = 2.34.df = 6. p =003
Effect or including Jess serious injunjes = 0.04,1 = ) 5.

df = 16,p = 0.1

Regression Constant = -0.40

Thus, the effect of including jess Serious injurics is not

Statistically significant when the effect or claimed belt yse js
heid consiant,

L b L T [

AN Srptamha.



