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Inndvartsst Safety Belt Unlatohing

Novembex 17, 1992
Sumpary of Findings

This analysls, conducted by staff of the National Center for
Etatistice and Analyels, focusad on specific make, modal and
nodel year vehicles equlpped with either alde-rslsase or and-
ralsass manual lap-and-shonlder belts, as specified by the staff
of the 0ffice of Dafect Investigation., Date from the Fatal
Accident Reporting System (FARS) for 1985-1691 and selected state
files from CARDfile for 1%88-1990 (the three most recently
avallabla years) were used.

The analysis of state date focused on the fatal and
incapacitating injury rate (X+A) per driver involved in thess
vahicles as a function of relevant crash, vehicle and drivexr
characteriastics. Only towed vehiclss ware included in tha
analysis. Files used for this analysis included Indiana,
Maryland, Michlgan and Pennsyvlvania (Kashington and Texas do not
include a towaway indicator on the fils; Indiana‘’s vahicle
E2ka/model codas did not psrmit ldentification of .
Caravan/Voyager). Since not all states ldentify the prassnce of
right-front passengers unless they are injured, tha analysis of
atate data uasd only drivers for conslstency batween states and
with pravious state data applicationa. OQccupant ajection in the
state filex was sufflciently rare to prohlbit any analysis from
being conducted, -

The analysis of FARS data focusad on the rate of fatal injury per
involved front cutboard o¢cupant, as wall as the sjection rate
par involved front cuthoard sccupant (efsction is much more
comwon in fatal crashes and therafors, could ba analyzed).

The major portion of the analysis emploved logistic regressjon
modals, wing both FARS and state data, to astinate the affect of
side- vs. and-ralsases buckles, accounting for diffarences in the
relevant crash, vehicle and driver attributes assoclated with
cccupant injury and ejection, as available and appropriate.

In addition to tha effort to develop sxplanatory statistical
wodels, several vehicles undar study, (Ford Taurus/Mercury Sabla,
Lincoln Continental, and Dodga Caravan/Plymouth Veyager)

fron side-Teleases to end-rsleass huckles during the study parioed.
Thege “"croasover vahiclas™ wars subjectsd to additional, ssparate
study, corparing the hbefore-and-aftar Injury and sjection
sxpariences of vehicle ocoupants.

Tha findings are as follows.



Analysis of Crossover Vahicles

The firet analysls uses the rawv crash data to invastigata
vehicles that switched from tlie side- to and-rslease systan.
Using these vehicles in a bufors vs. after comparison forms a
"natural pesr group®™, such that the crash and driver

charactaristica should bs quite siailar.

Tha asterisk in the

column labaled "Stat Sign" indicates the diffsrence batween pide-
and snd-releasa vas statistically significant at the alpha=0.0%

laval, two-tailed tast.

1. Analysies of Fatal Crashes

Bide Relaass End Raleams
% | . Btat
N Elsct H
Caravan/Voyagear 592 8.3% 298 7.0%
Continental 97 8.2% 14 7.1%
Taurus/Sable 1090 8.0% 297 4.7%
Side Releass End Raleoss
: 3 3 Stat
Fatal Inlury N __TFatal .|
Caravan/Voyager %592 31.4% 300 21.3% *
Continantal 98 45.9% 14 50.0%
Taurus/Sable 1089 43.0% 297 45.5%

Of tha aix comparisons, only the diffarence for Caravan/voyager
fatal- injury per involved occupant was statistically significant,

with a highar rate for side-raleaze buckler,

It may be

wvorthwhile to investigate this result further.

2. Analysiz of State Data

Indiana Sida Palsase End Ralsase
3 % Stat
N Ini H__ In) —gign
Taurus/Sabla 455 1.0% 122 1.6%
Maryland Sida Ralsama End Releass
] E Stat
- BA_Injury _Ind N ___In} gign
Caravan/Voyagar 418 15.3% 168 16.1%
Taurus/Sable 1061 9.95% 273 11.7%
Eichigan . Side Ralsase End Relaasa
L ] ) L 8tat
E+h_Iniury N__ In} ¥ In) Sian
Caravan/voyager 1931  6.5% 535 4.7%
. Taurus/Sable 3511 5.8% 791 5.6%
. Penneylvania S8ida Raleaass End Ralsase '
L % Stat
K+A_Infury X ___In} H___Ind gign
Caravan/voyagar 1606 2.D% 511 2.2%
Taurus/sable 2227 2.1% 309 1.8%



None of the comparisons of K+A injury rates were statistically
vignificant within cach etate. A second-stags analysis vas
conducted, combining the resulting atatistica for caramvan/Vovager
across statas (HD, MI, PA) and Taurus/Sabla across statas (IN,
MD, MI, PA). MNelther of tha twvo test statistics yielded a
significant differsnce in the E+A injury rate for side- vs. and-
relaass. -

In summary, only one statistically significant diffarance was
found in all of the analyses of crossover vshiclas.

Analysis of All Bpecified Vehiclas

The vehicles specified by ODI astaff were usad in investigating
the effect of side- vs. end-ralaage wystems on tha likelihood of
K+A Injury using the state data files, the likalihood of occupant
ejection in fatal crashas, and the fatal injury rata per sccupant
involved in a fatal crash. logistic regression madels wers
euployed, using relavant variables for the crash, veahicle ana
occupant characteristics. :

In preliminary analysas it wvas notad that the vahicles squippsd
with zide-releass systems tended to weigh mors than thosa
equipped with and-releass lIltIII. In addition, vehicls wiight
has besn shown tc be a significant factor in the likelihood of
eccupant injury. Therefore, 1t was impartant teo inoorporate
vahicle weight ints these anAlyass.

Due to the bias Iin reportsad safety balt use and the relstionship
of reportad use to the svent of intereat, balt use was not
saployed in these models.

'In genaral, the fullﬁwing axpllnnturi variables wers usad in the
nodeling process (subject to avallability on the stata files):

Posted speed limit,

Vehlcle walght (or ratic of weights for two-vaehicle
crashas) ,

Impact location (farside/nearside/other),

Rollovar,

¢ccupant (driver for state files)} age,

Ocoupant (driver for state files) sax,

Seating position (foxr FARS data), and

Side- va. snd-releass systes as squippad in vahicle.

3. Analysis of Fatal Crashas

The analysis of fatal crashas (both fatal injury and complesta
ejection) vas conducted two ways — using twvo-vahicls crashes and
all crashes, resulting in four saparata analysss. The results of
these analyses wers consistent: in each analysis, the gide-
Isledse systen was associated with significantly lowar sjection
ratas and ratas of fatal injury per involved occupant compared
vith the end-ralsase system. However, while the ralesass typs vas
statistically significant, it was generslly marginally so
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comparsd with the remaining varisbles and in light of the larga
sample sizes (ranging from 8,000 for two-vehicle crashes to
24,000 for all crashes). Its rtance was relatively small
comnparad to the gther variables included in the models.

4. Analysis of Btate Data

The analysie of state data investigatsd tha likelihood of K+A
injury:; there wsrs snough cases to analyza ajection risk. 1In
these analyses the releass typs was naver statistically
significant, in spite of the fact that several states provided
over 30,000 cases for-analysis. In addition, the state data
nodels did not provide as good a statistical fit to the data
compared with the nodels sstimated for fata) crashes,

SURBATY

Having reviawed all of these analytical results, there is no
pattern of evideance to suggest that side-ralaase saystams area less
safe than end-relsase systems. On the contrary, the FARS :
analysis would suggest that end-ralsase systams may be less safe,
However, it must be renembared that the analysis employs
surrogate neaszures (injury and sjesction) rspresenting the gutcoms
af tha svent of interest (inadvertant unlatching), a phsnomencn
which cannot bs msasursd directly in the crash data. In
addition, due to tha bias in reported safety balt usse and the
relationship of reported use to the svant of interest, balt uce
wag not sxployed in these nodels. Differsntial use ratas batwasn
gide- and end-release systemo, dus to factors othar than the
systemn itself (e.q., eaquipped vehicle, driver demographics, etc.)
could easlly confound the interpretation of this result.

It is likely that the noat sarious consequences of the occurrenca
of the alleged event would be represented in more smerious
crashas: for axample, sjectlion is nuch mora common In fatal
crashes than in less serious crashes (slection is a saricus
cutceme in and of itmelf). Therefore, it ls not surprising for
the state data to show no differance. .

In closing, thers is no pattern of evidence in the crash data to
support the allegation related to inadvertent unlatching for
slde-relsase systems.



APPENDIX B

1985.1987 Tempo
{ 19851588 T-bird
| 19851989 Crown Victoria/Grand Marquis
1986-1988 Tsurus/Sable
1985-1989 Mustang
1985-1988 Continental
1985-1089" Celebrity
1985-1988 Park Avenve, Oid 98
FQSS-IQEE Caprice
1985-1088 Monte Carlo
| 1985-1986 Bonneville, Olds 88, Buick LeSabre
| 1985-198 Cadillac Seville
{ 19851986 Pontiac Grand Am, Buick Skylark or Sorperset, Olds Calais
1085-1987 Chryslar Lebaron (4dr & 2dr)
1087 Sundance and Shadow
1985-1987 Daytooa |
1985-19%9 Acfes, Reliant

1985-1088

Dodge 600, Plymouth Caravelle, Chrysler New Yorker

1985-1987

1985-1988

Dud!LeDEmw. Plymouth Grand Fury, Chrysler Fifth Avenue
Caravan, Voyager



1939

Continental

1083-1985

Carmaro, Firebind

1985-1989

Flero

1989

Spirit, Acclaim

1989-1991

Caravan, Voyager (Front only in 1989 and 1990)

1985-1989

BMW 3 Series

1985-1986

Accord, Civie 2dr

Accord, Civic 4dr

Maxima

1985-1988

Sentra

1985-1989

Stanza

1985-1986

1985-1988

1985-1986

1985-1986
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